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PREFACE. 


The  character  of  the  matter  contained  in  this  issue  of  the 
American  Ephemeris  and  Nautical  Almanac,  and  its  arrangement,  are 
the  same  as  in  the  preceding  volume,  that  for  the  year  19 13. 

The  volume  is  divided  into  three  parts,  as  follows : 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  which  gives 
the  ephemerides  of  the  Sun  and  Moon,  the  geocentric  and  heliocentric 
positions  of  the  major  planets,  the  Sun's  coordinates,  and  other  funda- 
mental astronomical  data  for  equidistant  intervals  of  Greenwich  mean 
time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington  ^  which  gives 
ephemerides  of  the  fixed  stars.  Sun,  Moon,  and  major  planets  for 
transit  over  the  meridian  of  the  Naval  Observatory,  Washington, 
which  passes  midway  between  the  West  and  Bast  Transit  Circles  of 
the  Observatory.  The  mean  places  of  the  fixed  stars  and  the  data  for 
their  reduction  are  also  included  in  this  part. 

Part  III,  Phenomena^  which  contains  predictions  of  phenomena 
to  be  observed,  with  data  for  their  computation.  Washington  mean 
time  for  the  meridian  of  the  Naval  Observatory  is  used  throughout 
this  part  except  in  a  few  cases,  notably  those  of  eclipses,  where  Green- 
wich mean  time  seems  more  convenient.  Tables  for  the  determination 
of  latitude  and  azimuth  from  Polaris,  tables  for  the  conversion  of 
time,  and  an  alphabetical  list  of  observatories  with  their  latitudes, 
longitudes,  and  other  data,  are  contained  in  this  part. 

W.  S.  EICHELBERGER, 
Professor  of  Mathematics^  U.  S.  Navy^ 

Director  Nautical  Abnanac. 
Washington,  October^  igii. 
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ERRATA. 


Star  List  of  The  American  Ephemeris,  ifio, 

130,    Add  to  the  R.  A.  of  a  Cams  Majoris,  +o*.09,  except  on  Feb.  9,  July  28,  Sept.  6,  Dec.  25 
and  35,  on  which  dates  -\-<f.oS  should  be  added. 
Add  to  the  Decl.  of  a  Casus  Majoris  +o^^.5»  except  on  Mar.  21,  31,  May  30,  Aug.  7,  17,  Sept. 
6,  16,  Oct.  16,  Nov.  5,  15,  and  Dec.  2$,  on  which  dates  +o^^.4  should  be  added. 
137,    Add  to  the  R.  A.  of  a  Csans  MinoriSi  — o*.oi,  on  Jan.  id  20,  Mar.  11,  21,  31,  Apr.  10,  30, 
May  10,  20,  30,  June  9,  19,  Ang.  17,  27,  Sept.  6,  16,  26,  Oct.  6,  Dec.  5  and  15. 
Add  to  the  Decl.  of  a  Caais  Minoris,  +o^'^:2,  except  on  Jan.  10,  Mar.  i,  11,  21,  31,  Apr.  10, 
May  30,  Aug.  17,  27,  Sept.  6,  16,  Oct.  i6|  Nov.  15,  25,  Dec.  5,  15  and  25,  on  which  dates 
-f  oi^^'.i  should  be  added. 

Star  List  of  the  American  Ephemeris,  igii, 

130,    Add  to  the  R.  A.  of  a  Canis  Majoris,  +o*.o9,  except  on  Jan.  20  and  June  29,  on  which  dates 
+o'.o8  should  be  added. 
Add  to  the  Decl.  of  a  Canis  Majoris,  +</^-5*  except  on  Feb.  9,  19,  Mar.  i,  11,  May  10,  20, 
July  9,  19,  Aug.  7,  17,  27,  and  Oct.  16,  on  which  dates  -A-f/^A  should  be  added. 
137,    Add  to  the  R.  A.  of  cr  Canis  Minoris,  — o'.oi,  on  Jan.  10,  Feb.  9,  19,  Mar.  21,  31,  Apr.  10, 
May  30,  June  29,  July  9,  Sept.  16,  26,  Oct.  6,  Nov.  5,  15,  Dec.  5,  15,  25,  and  35. 
Add  to  the  Decl.  of  a  Canis  Minoris,  +o^^-3,  except  on  Feb.  19,  Mar.  i,  11,  Apr.  30,  May  10, 
Oct.  16,  26,  Nov.  5  and  25,  on  which  dates  -\-o^\i  should  be  added. 

The  American  Ephemeris,  igii, 

aoo.    Add  to  Semidiameter  of  Sun  -ho^^.d  on  Dec.  23,  39,  30,  31,  +0^^.02  on  Dec.  24,  27,  28,  32, 
and  •K/^.03  on  Dec.  25,  26. 

The  American  Ephemeris,  igi2, 

2,    Add  to  Semidiameter  of  Sun  +01^^02  on  Jan.  i,  2,  3. 
345,    Add  to  the  R.  A.  of  a  Canis  Majoris,  +0^.09,  except  on  Jan.  o,  Mar.  30,  Apr.  9,  May  29, 
July  8,  Aug.  6,  16,  Sept.  25,  and  Oct.  5,  on  which  dates  H-o*.o8  should  be  added. 
Add  to  the  Decl.  of  a  Canis  Majoris,  +o^^.5,  except  on  Jan.  o,  30,  Apr.  29,  June  28,  July  8, 
Oct.  15,  25,  Nov.  4,  14,  and  24,  on  which  dates  +<'^''-4  should  be  added. 
352,    Add  to  the  R.  A.  of  a  Canis  Minoris,  — o*.oi,  on  Jan.  10,  20,  30,  Feb.  9,  19,  29,  Mar.  10,  20 
30,  Apr.  9,  19,  29,  June  8,  18,  28,  July  8,  Oct.  15,  Dec.  14,  and  24. 
Add  to  the  Decl.  of  a  Canis  Minoris,  +o^^.2,  except  on  Jan.  30,  Feb.  9,  19,  29,  Mar.  10,  20, 
Apr.  29,  Sept.  15  and  25,  on  which  dates  +o''^.i  should  be  added. 

710,    Twenty-fifth  line,  log  ^ for    9.3102  n  read    9.3102 

For  other  errata,  X9ia,  see  page  iv  of  The  American  Ephemeris,  igi3. 

The  American  Ephemeris,  191 3. 

197,     Dec.  33 for    0.91 18980  rend    0.9118982 

243,     Thirty-eighth  line for    ^  Librae,  Mag.  5.6    read    32  Librae,  Mag.  5.9 

345,    Add  to  the  R.  A.  of  a  Canis  Majoris,  4-o*.o9,  except  on  Feb.  19,  May  10,  Oct.  16,  26,  and 

Nov.  5,  on  which  dates  +o*.o8  should  be  added. 
Add  to  the  Decl.  of  a  Canis  Majoris,  4-o^''.5,  except  on  Jan.  10,  30,  Apr.  20,  Aug.  7,  17, 

Sept.  16,  Nov.  5,  and  15,  on  which  dates  +o^^.4  should  be  added. 
352,    Add  to  the  R.  A.  of  a  Canis  Minoris,  — ©■.oi,  on  Jan.  o,  30,  Feb.  9,  19,  Mar.  i,  11,  21,  31, 

May  10,  June  19,  29,  July  9,  29,  Aug.  7,  17,  27,  Sept.  6,  Oct.  6,  16,  and  Dec.  25. 
Add  to  the  Decl.  of  <t  Canis  Minoris,  -f  ©''^.2,  except  on  Jan.  30,  Mar.  11,  21,  31,  May  10,  20, 

30,  July  9,  19,  29,  Aug.  7,  17,  27,  Nov.  5,  15,  25,  and  Dec.  5,  on  which  dates  4-o'^i 

should  be  added. 

411,     First  star for    ^  Librae,  Mag.  5.6    read    32  Librae,  Mag.  5.9 

726,     Last  line       .     .    *. for    i8™.3  and  5™.©  read    2i™.9  and  8™.6 
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ANNIVERSARIES  AND  FESTIVALS,  1914. 


New  Year's  Day  . 

Epiphany     .         .  '      .■ 

Septuagesima  Sunday  . 

Lincoln's  Birthday 

Washington's  Birthday 

Quinquagesima  (Shrove  Sunday) 

Ash  Wednesday   . 

Palm  Sunday 

Good  Friday 

First  Day  of  Passover 

Easter  Sunday 

Rogation  Sunday 

Ascension  Day  (Holy  Thursday) 

Memorial  Day 

Hebrew  Pentecost  (Shebuoth) 

Pentecost  (Whit  Sunday) 

Trinity  Sunday     . 

Corpus  Christi 

Independence  Day 

Labor  Day  (except  in  certain  States) 

Day  of  Atonement  (Yom  Kippur) 

First  Day  of  Tabernacle  (Sucoth) 

General  Election  Day  (except  in  certain  States) 

Thanksgiving  Day 

First  Sunday  in  Advent 

Christmas  Day     ... 
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INTRODUCTION. 


The  Ephetneris  for  the  Meridian  of  Greenwich,  comprising  Part  I  of  this 
volume,  has  been  constructed  from  various  tables  of  the  Sun,  Moon,  and  planets, 
as  stated  below,  and  the  ephemerides  of  these  bodies  for  the  meridian  of  Washing- 
ton contained  in  Part  II  have  been  computed  from  the  same  tables. 

The  Ephemeris  of  the  Sun  is  constructed  from  Professor  Newcomb's  Tables  of 
the  Sun,  Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VI,  part  i. 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun  is 
8".8o,  Paris  Conference,  May,  1896, 

The  Sun's  rectangular  equatorial  coordinates  are  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulae: 

y  =  /?  sin  A.  cos  a»  —  19.3  R  fi 
Z«/?sinAsino9-f  44.5  R  fi 

The  reductions  to  mean  equinox  are  computed  by  the  formulse — 

jdX  =s  +  y  sec  i»  jdX  sin  i'^ 

^r  =  -  X  cos  CO  ^A.  sin  i^'  -f  ZJ10  sin  1'^  +    9.1  r  /?  sin  (A.  +  6^*) 

^Z  =  -  X  sin  <»  JA.  sin  i^^  -  Y^to  sin  1'^  -  21.0  r  /?  sin  (A.  -f-  6^*) 

^diere  the  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals  and 

R  =  the  Sun's  radius  vector, 

X  s  the  Sun's  true  longitude, 

P  ss  the  Sun's  true  latitude,  expressed  in  seconds  of  arc, 

09  =  the  obliquity  of  the  ecliptic, 
JX  ss  the  reduction  of  longitude  for  precession  and  nutation  from  the  beginnin*^  of  the 

Besselian  fictitious  year, 
Jflo  »  the  reduction  of  the  mean  to  the  apparent  obliquity, 

r  =  the  fraction  of  the  year  since  the  beginning  of  the  Besselian  fictitious  year. 

The  longitude,  latitude,  and  parallax  of  the  Moon  are  derived  from  Hansen's 
Tables  de  la  Lune  (London,  1857),  the  mean  longitude  being  corrected  as  in 
previous  years,  beginning  with  the  volume  for  the  year  1883.  The  statement  con- 
cerning these  corrections  which  is  contained  in  the  volumes  from  1883  to  191 1, 
inclusive,  is  erroneous,  in  that  they  have  not  been  computed  strictly  in  accordance 
with  the  formula  in  Newcomb's  Researches  on  the  Motion  of  the  Moon,  part  i,  page 
268,  Wctshington  Observations,  1875,  Appendix  II.     That  formula  is, 

-  i''.i4  -  29^^17  T  -  3'^86  T'  -  Va  -  ©'^09  sin  A  -  15^^49  coe  A, 

while  the  expression  actually  used  is, 

-  i^'.i4  -  2/^.17  T  —  3^^.76  T*  —  V3  -  15^^49  cos  A. 

In  these  formulae  T  is  the  time  in  units  of  100  years  reckoned  from  1800. 
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viii  INTRODUCTION. 

The  ephemerides  of  Mercury,  Venus,  and  Mars  are  derived  from  Professor 
Newcomb's  tables  of  these  planets,  Astronomical  Papers  of*the  American  Ephemeris, 
Vol.  VI,  parts  2,  3,  and  4. 

The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  constructed 
in  this  office  by  Dr.  George  W.  Hii^l,  Astronomical  Papers  of  the  American  Ephem- 
eriSf  Vol.  VII,  parts  i  and  2. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  New- 
comb's  tables  of  these  planets,  Astronomical  Papers  of  the  American  Ephemeris, 
Vol.  VII,  parts  3  and  4. 

The  nutation  used  in  computing  the  ephemerides  of  the  Sun,  Moon,  and  planets 
has  been  taken  from  Tables  XXXII  and  XXXIII  of  Newcomb's  Tables  of  the  Sun, 
Astronatmical  Papers  of  the  American  Ephemeris,  Vol.  VI,  part  i,  and  is  given  at 
intervals  of  five  days  on  page  214.  The  formulae  from  which  the  nutation  is  com- 
puted are  as  follows,  the  time  interval  T  being  expressed  in  units  of  100  years, 
reckoned  from  1900.     See  Tables  of  the  Sun,  page  26. 

5^=.-  (i7^^«34-f  y^oi7  T)  ain  ft  ^#=+9^^214  coo  ft 
-h    y^.209  sin  3  ft  — c/''.o9o  cob  s  ft 

-  i'''^.257  sin  2  h  -|-</'.546  cos  2  L 

-  0^^049  sin  (3  L+rS**.;)  +c/^02i  cos  (3  L-f  yS**.;) 
+    </^iio  sin  (L+7S**-3)  -0^^009  cos  (L-yS'^.y) 

The  formulae  for  the  nutation  used  in  computing  the  Besselian  and  Independent 
Star  Numbers,  pages  218-229,  are  as  follows: 

Terms  of  hong  Period.  Terms  of  Short  Period. 

8f=—(if^.2S4+c/^.oiy  T)  sin  ft  ~o''''.204  sin  2  C 

+    </^209  sin  8  ft  +c/^oi  I  sin  ( C  -f  r') 

-  1^^272  sin  2  L  4-</^o68  sin  (C  -P") 
+    0^^126  sin  (L-r)  -0^^034  sin  (2  C  -ft) 

-  c/^05o  sin  (3  L-r)  -^'.026  sin  (3  C  -P") 

4-    0^^021  sin  (L+r)  +</^ois  sin  (C  -2  h+P^) 

+    y^oi2sin(2l.-ft)  +0^^006  sin  a  (C-L) 

8£=-{-  (9^^.210-f  c/^.0009  T)  cos  ft  +0^^088  cos  a  C 

-  0^^.090  cos  2  ft  4-o^'.oi8  COB  (2  C  —ft) 
-f  c/'.5S2  cos  2  L  +o^'.oii  cos  (3  C  —-TO 
+  0^^022  cos  (3  L-F)  -y^oo5CO8(C+r0 

-  </''.oo9  COS  (h-hP) 

-  y^oo7  COS  (2  L— ft) 

The  meaning  of  the  symbols  used  and  the  manner  in  which  these  latter  formulae 
have  been  employed  in  computing  the  ephemerides  of  the  stars,  pages  251  to  510, 
are  explained  on  pages  216  and  317.  The  slight  discrepancy  between  the  terms  in^ 
2  L  in  these  two  sets  of  formulae  is  due  to  the  correction  of  an  error  in  the  first  set. 
See  Bulletin  Astronomique,  1898,  Vol.  XV,  page  244. 

The  list  of  825  stars  contained  in  Part  II  has  been  selected  from  Newcomb's 
Catalogue  of  Fundamental  Stars,  Astronomical  Papers  of  the  American  Ephemeris, 
Vol.  VIII,  part  2.  The  mean  places  and  annual  variations  of  the  stars  have  been 
taken  from  Newcomb's  Catalogue,  except  that  those  of  $  Hydri,  38  Horologii 
(G.),  and  n  Centauri  have  been  taken  from  Veroeffenilichungen  des  Koeniglichen 
Astronomischen  Rechen-Instituis  zu  Berlin,  1907,  No.  33. 

The  relative  accuracy  with  which  the  places  of  the  stars  are  determined  in 
both  right  ascension  and  declination  may  be  estimated  approximately  from  the 
mean  errors  for  the  year  1920,  given  on  pages  51 1-5 17,  and  taken  from  AstronomiccU 
Papers  of  the  American  Ephemeris,  Vol.  VIII,  part  2,  pages  370-382. 
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The  constants  of  aberration,  precession,  nutation,  and  obliquity  of  the  ecliptic, 
used  in  the  reduction  of  stars  to  apparent  place,  are  given  on  pages  213  and  214, 
and  the  formulas  for  the  computation  of  the  Besselian  and  Independent  Star  Num- 
bers are  given  on  page  216,  the  coefficients  being  those  given  by  Professor 
Newcomb  in  Bulletin  Astronomique,  1898,  Vol.  XV,  page  241. 

The  terms  of  short  period  of  the  nutation  depending  on  the  Moon's  mean 
longitude  are  tabulated  for  Washington  mean  midnight  of  each  day  on  pages 
231-^232,  and  have  been  computed  from  the  formulae  for  these  terms  given  above. 

The  method  by  which  the  right  ascensions  and  declinations  of  the  stars  inter- 
polated from  the  lo-day  ephemerides  (pp.  287-486)  are  corrected  for  the  eflfect  of 
these  short-period  terms  is  given  on  page  217. 

According  to  the  formulae  on  pages  216  and  217  the  star  constants  a,  6,  c,  d, 
a\  b\  c^  d'  are  computed  for  each  star  from  its  mean  place  at  the  beginning  of  the 
year,  but  if  strict  accuracy  is  required  they  should  be  computed  from  the  star's 
mean  place  at  date,  and  the  following  second-order  terms  should  be  added  to  the 
usual  expressions  for  the  reduction  from  mean  to  apparent  place,  namely — 


+0.000  003  T^  sin  ar|^^^ 
—0.000  149  T^  COS  a) 
—0,000  0650  T^  sin  20: 
-f-0.000  0103  sin  2  (2  c<>s  2a 
—0.000  0Z07  cos  2  (2  sin  2  a 
+0.000  o6so  sin  2  O  cos  9a 
—0.000  0693  cos  2  0  sin  2a 
+0.000  0513  sin  (©+ ft)  cos  atf 
—0.000  0507  cos  (0+ft)  sin  2a 
+0.000  0097  sin  (©— Jl)  cos  2a 
—0.000  0053  cos  (0— Ji)  sin  2a 


To  d-d^ 


// 


'} 


tan'd 


sec  ^d 


tan  ^  sec  ^ 


+0.000  975  T*  sin  ^a 
—0.000  023  cos  2  SI 
—0.000  080  cos  2  Q  cos  2a 
—0.000  077  sin  2  Q  sin  2a 
+0.000  040  cos  2  0 
—0.000  467  cos  3  0  cos  2a 
—0.000  46s  sin  2  0  sin  2a^ 
—0.000  039  cos  (0+ JJ) 
—0.000  380  cos  (0+Ji)  cos  2a 
—0.000  385  sin  (0+Ji)  sin  2a 
—0.000  380  cos  (0- Jl) 
—0.000  040  cos  (0— Jl)  cos  2<r 
—0.000  072  sin  (0— ft)  sin  2a, 


tan  i 


>  sin  d  tan  d 


These  terms  are  negligible  for  stars  whose  declination  is  numerically  less  than 
80®,  but  in  computing  the  apparent  places  given  in  the  American  Ephemeris  they 
have  been  applied  whenever  sensible. 

The  apparent  places  of  a  Canis  Majoris  (Sirius),  a  Canis  Minoris  (Procyon), 
a^  Centauri,  and  61  Cygni  have  been  corrected  for  the  effect  of  annua!  parallax, 
the  adopted  constants  of  parallax  being  o".38,  o".27,  o".75,  and  ©".40,  respectively. 

The  apparent  places  of  a  Canis  Majoris  (Sirius),  a  Canis  Minoris  (Procyon), 
and  Of*  Centauri,  have  been  corrected  for  the  effect  of  orbital  motion.  Auwbr's 
elements  were  used  for  Sirius  and  Procyon,  and  See's  elements  for  a*  Centauri. 
The  values  of  these  corrections  are  given  on  pages  98  and  99  of  Veroeffenilichungen 
des  Koeniglichen  Astronomiscken  Rechen-InsMuts  zu  Berlin,  1907,  No.  33,  but  those 
for  Sirius  and  Procyon  need  an  additional  correction  to  refer  them  to  the  center  of 
the  orbit  before  they  are  applicable  to  the  mean  places  taken  from  Newcomb's 
Fundamental  Catalogue.  These  additional  corrections  for  Sirius  and  Procyon  were 
omitted  in  the  Star  List  [Supplement  to  the  American  Ephemeris  and  Nautical 
Almanac]  for  19 10  and  191 1,  and  in  the  American  Ephemeris  and  Nautical  Almanac 
for  1912  and  1913.     The  values  of  the  corrections  for  the  three  stars  are — 

Sirius.                                  Procyon.  a^  Centauri. 

19x4.0        1915-0                    Z914.0        1915.0  1914.0         1915.0 

Ja         —©■.138      — o".i40                    — o"o58      — o".o6i  -fo".678        -|-o".669 

Jd         -o'^iS      -c/^32                    -c/^3i     -c/^20  +6'^76        +6''.$! 
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The  values  of  Aa  and  Ad  which  are  given  for  the  companions  to  the  stars 
y  Andromedae,  ^  Ursae  Majoris  and  6i  Cygni,  have  been  taken  from  the  Greenwich 
lo-year  catalogue  for  1890,  those  for  a  Crucis  from  the  Cape  Catalogue  for  1900, 
and  those  for  a*  Geminorum  from  Doberck's  elements  in  the  Astronomische  Nach- 
rtchien,  1904,  Vol.  166,  page  145. 

The  magnitudes  of  the  stars  have,  with  a  few  exceptions,  been  taken  from 
Annals  of  the  Harvard  College  Observatory,  Vol.  L,  1908. 

In  general,  the  names  of  the  stars  are  the  same  as  in  Nbwcomb's  Suggested 
List  of  Fundamental  Stars,  except  that  the  Flamsteed  number  has  been  omitted 
in  all  cases  where  Greek  or  italic  letters  are  available.  In  some  cases  the  con- 
stellation and  number  of  the  uranometries  of  Heis  or  Gould  have  been  used.  In 
all  such  cases,  Heis  or  the  letter  G  in  parentheses  follows  the  constellation  name, 
as,  for  example,  5  Cassiopeiae  (Heis)  and  38  Horologii  (G.). 

The  stars  occulted  by  the  Moon,  pages  566-569,  have  been  selected  from  the 
catalogue  of  zodiacal  stars  contained  in  Vol.  VIII,  part  3,  Astronomical  Papers  of 
the  American  Ephemeris,  and  the  mean  places  for  1914.0  have  been  derived  from 
the  same  catalogue. 

In  Part  III  the  elements  of  eclipses  of  the  Sun  and  occultations  of  stars  by  the 
Moon  are  given  in  accordance  with  BbsseI/'s  method,  the  special  forms  employed 
being  a  modification  of  those  developed  in  Chauvenet's  Spherical  and  Practical 
Astronomy. 

In  the  computation  of  the  elements  of  Eclipses,  the  following  corrections 
to  the  longitude,  latitude,  and  parallax  of  the  Moon,  deduced  by  the  late  Prof. 
Simon  Newcomb  from  recent  observations  of  occultations  of  stars  by  the  Moon, 
have  been  applied.  These  corrections  have  been  assumed  in  each  case  to  be  con- 
stant during  the  eclipse. 


G.  M.  T. 

Sv 

Sb 

Sie 

1914. 

// 

// 

// 

Feb.    24**   1 1*" 

+8.4 

—0.1 

+0.4 

Mar.     II     17 

+8.3 

+0.5 

+0.3 

Aug.    31      0 

+8.8 

+0.5 

+0.4 

Sept.     4      2 

+8.9 

—0.2 

-f-0.4 

The  satellites  of  Mars  are  computed  from  manuscript  tables  based  upon 
elements  deduced  by  Professor  Wai^ter  S.  Harshman,  U.  S.  N. 

The  eclipses  of  Jupiter's  satellites  are  computed  from  a  Continuation  of  Damoi- 
sEAu's  Tables.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's 
tables,  published  in  the  British  Nautical  Almatuic  for  1835;  Table  II  of  each 
satellite  having  been  adapted  to  Damoiseau's  tables. 

The  Vth  satellite  of  Jupiter  is  computed  from  manuscript  tables  based  upon 
unpublished  elements  deduced  from  the  observations  of  Professor  E.  E.  Barnard. 

The  differential  coordinates  of  Jupiter's  Vlth  and  Vllth  satellites  have  been 
computed  from  elements  and  tables  published  in  Lick  Observatory  Bulletin,  1906, 
Vol.  IV,  No.  112,  and  in  Astronomische  Nachrichien,  1907,  Vol.  174,  page  359, 
respectively. 

The  elongations  and  conjunctions  of  the  satellites  and  the  positions  of  the 
rings  of  Saturn  are  computed  from  manuscript  tables  based  on  Professer  H. 
Struve's  elements  as  published  in  Observations  de  Poulkova,  Supplement  i,  St. 
Petersburg,  1888;  Publications  de  Poulkovo,  Second  Series,  Vol.  XI,  St.  Petersburg, 
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1898;  and  Astronomische  Nachrichien,  1903,  Vol.  162,  pages  325-344-  The  diflfer- 
ential  coordinates  of  Phoebe  have  been  computed  from  elements  and  tables  printed 
in  the  Annals  of  Harvard  College  Observatory,  1905,  Vol.  LIU,  No.  VI. 

The  apparent  dimensions  of  the  rings  of  Saturn  are  computed  from  B^ssBL's 
data,  except  those  for  the  dusky  ring,  which  are  based  on  the  observations  of 
various  astronomers. 

The  elongations  of  the  satellites  of  Uranus  are  computed  from  the  data  of 
Professor  Newcomb's  Uranian  and  Neptunian  Systems,  Washington  Observations, 
1873,  Appendix  I. 

The  elongations  of  the  satellite  of  Neptune  are  computed  from  manuscript 
tables  based  upon  the  late  Professor  A.  HalI/'s  elements  published  in  the 
Astronomical  Journal,  1898,  Vol.  XIX,  page  65. 

The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  distance 
is  16'  I  ".50;  while  in  the  computation  of  eclipses  the  value  given  by  AuwERS  in 
the  Astronomische  Nachrichien,  1891,  Vol.  128,  page  367,  is  employed,  viz.,  i5'59".63. 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the  Sun, 
page  609,  the  following  elements  by  Carrington  have  been  used : 

Inclinationof  the  Sun's  equator  to  the  ecliptic 7^  15^ 

Longitude  of  the  ascending  node  of  the  Sun's  equator  on  the 

ecliptic 73**  4<^+s<^^-^S  (t  -  1850) 

Sidereal  period  of  rotation  (mean  solar  days) 25^.38 

The  apparent  semidiameter  of  the  Moon  is  computed  from  the  Moon's  equa- 
torial horizontal  parallax,  n,  by  the  formula, 

S  =  0.272  506  It  +  i^^.so 

where  the  constant  0.272  506  is  based  on  data  from  occultations  given  by  Mr. 

J.  Peters  in  the  Astronomische  Nachrichten,  1895,  Vol.  138,  page  147;  and  the 

constant  i  ".50  is  added  to  cover  the  average  efifect  of  irradiation. 

The  value  of  the  Moon's  semidiameter  employed  in  the  computation  of  eclipses 

is  computed  from  the  formula, 

S  s=  0.272  274  It 

The  ephemeris  for  physical  observations  of  the  Moon,  pages  610-617,  has  been 
computed  from  formulae  and  elements  given  by  F.  Hayn  in  Abhandlungen  der  K. 
Sachsischen  GeselL  der  Wissenschaften,  Vols.  29  and  30,  1904,  1907. 

The  notation  used  for  the  geocentric  librations  of  the  Moon  is  as  follows: 

I  =  the  mean  inclination  of  the  Moon's  equator  to  the  ecliptic  (=1*32'.!), 
^  =  the  mean  longitude  of  the  Moon's  ascending  node,  or  the  mean  longitude  of  the 

descending  node  of  the  Moon's  equator, 
C  =  the  angle  at  the  center  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle 
of  declination,  counted  from  north  to  east  on  the  apparent  disk, 
X,  fi,  a^d  —  the  geocentric  longitude,  latitude,  right  ascension,  and  declination  of  the  Moon, 
•f  ^f  O'f  C  =  the  quantities  defined  on  page  212,  where  their  values  for  the  current  year  are  given, 
g*  =s  Earth's  mean  anomaly, 
g  =  Moon's  mean  anomaly, 

CO  =  Angidar  distance  of  Moon's  perigee  from  the  ascending  node, 
bfl  =  Optical  librations  in  latitude  and  longitude,  respectively, 
Sb,  SI  —  Physical  librations  in  latitude  and  longitude,  respectively, 
SC  =  Ph3rsical  libration  of  C. 

The  Moon's  geocentric  librations  in  longitude  and  latitude  or,  in  other  words, 
the  earth's  selenographic  longitude  and  latitude,  are  equal  to  Z+c^/ and  6-f-<J6, 
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respectively,  and  may  be  found,  for  any  time,  by  means  of  the  following  formube, 
in  connection  with  the  tables  given  on  pages  312  and  213:— 

/I  =»  —  o'.6i7  sin  2  (JJ  —  A) 
A  f^  ml  cos  (ft  —  A) 
tan  B  =  tan  /  sin  (ft  -  X) 

/  -  A'  -  C 

c««r      J..  ;  coa  (^^  +  ii  -  ft)  .    ,  cos  {a  -  ftp 

sinC  =  sini  ^^^  =  -sin*        :^^^ 

«6  =  +  108"  sin  (w  +  /)  -f  37"  sin  (a>  -  0  -  11"  sm  (^  +  <iu  -  /) 
d/  =  4-  12"  sin  g  —  59"  sin  ^'  —  18"  sin  2w 

—  [108"  cos  (<u  -I-  /)  —  37"  cos  (w  —  /)  +  n"  cos  (^  +  ^  —  /)]  tan  5 
tfC  =  -  [108"  cos  (fti  +  i)  —  37"co8(cu  —  i)  +  ii"cos(g-f  01  —  Q]sec6 

The  Stm's  selenographic  latitude  and  longitude  have  been  computed  from 
formulse  the  same  as  those  given  above  except  that  the  heliocentric  coordinates 
of  the  Moon  have  been  substituted  for  the  geocentric  coordinates. 

The  following  elements  have  been  used  in  computing  the  ephemerides  for 
physical  observations  of  the  planets  Mars  and  Jupiter: 

Position  of  north  pole  of  Mars    .        .        .        .    (?=-"'  '^^  "^^  +  ''>565(<-i905) 

I*— 54    30'   o'^  +  i»^'.6o(<-i905) 

Position  of  north  pole  of  Jupiter        .        .         ( ^=^7^  5^7  ^;fl  +  "^J^f^*"  ^^lo) 
Rotation  period  of  Mars 24**  37"^  22*.65 

Rotation  period  of  Jupiter  |^^"!^!?  f  ^f^          •        '        "        *    ^l!  ^°!  ^^'^^ 
*^  ^  ^         iGreat  Red  Spot 9*^  55*  40^340 

Longitude  of  Central  Meridian  of  Mars,  May  15,  1897,  Greenwich 

Mean  Noon 52^.01 

Longitude  of  Central  Meridian  of  Jupiter  (Bquatorial  Region), 

July  14,  1897,  Greenwich  Mean  Noon 47^*3X 

Longitude  of  Great  Red  Spot  from  Central  Meridian  of  Jupiter, 

January  i,  1908,  Greenwich  Mean  Noon 120^.49 

The  position  of  the  north  pole  of  Mars  is  as  given  by  LowELL  and  Crommelin 
(see  Monthly  Notices  R.  A.S,,  1905,  Vol.  66,  page  56),  while  that  of  the  north  pole  of 
Jupiter  has  been  deduced  from  the  position  given  by  Damoiseau  for  1750  (see 
Tables  Adiptiques  des  Satellites  de  Jupiter^  page  (i)).  The  rotation  periods  of  Mars 
and  of  the  equatorial  region  of  Jupiter  and  the  longitudes  of  the  central  meridians 
of  Mars  and  of  the  equatorial  region  of  Jupiter  are  according  to  Marth  (see 
Monthly  Notices  R,  A.S.,  1896,  Vol.  56,  pages  395-403  and  517-524).  The  rotation 
period  of  the  Great  Red  Spot  of  Jupiter  is  a  recent  value  by  Barnard,  and  its 
longitude  from  the  Central  Meridian  is  deduced  from  observations  by  Barnard 
published  in  A  stronomische  Nachrichten,  1908,  Vol.  178,  page  390. 

The  adopted  semidiameters  of  the  planets  are  given  on  page  xv,  and  their 
stellar  magnitudes  have  been  computed  from  formula  given  by  Dr.  G.  MuELLBR 
in  Ptiblicationen  des  Astrophysikaiischen  Observatoriums  zu  Potsdaniy  1893,  Vol.  8, 
page  366. 

In  the  list  of  observatories,  pages  670-679,  the  latitudes  given  are  in  most 
cases  astronomical.  In  some  instances  they  have  been  determined  by  geodetic 
triangulation  from  other  points.  The  reductions  from  geographic  to  geocentric 
latitude,  ^'-9>,  and  the  distance  from  the  center  of  the  earth,  p,  are  computed 
from  the  formulae  for  Clarke's  Spheroid  of  1866  as  given  on  page  xiv. 
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CHRONOLOGICAL  ERAS. 

THS  YBAR  19 14,  WHICH  COMPRISBS  TH8  LATTBR  PART  OP  THB  I3STH  AND  THB  BBGINNINO  OP  THE 
139TH  YBAR  OP  THB  INDEPBNDBNCB  OP  THB  UNITED  STATES  OP  AMERICA,  CORRESPONDS 


<< 


<< 


tt 


i« 


The  year  6627  of  the  Julian  Period; 

7422-7423  of  the  Byzantine  era,  the  year  7423  commencing  on  Sen- 
tember  i ; 

5674-5675  of  the  Jewish  era,  the  year  5675  commencing  on  Sep- 
tember 21,  or,  more  exactly,  at  sunset  on  September  20; 

2667  since  the  foundation  of  Rome,  according  to  Varro; 

2661  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been 
assigned  to  Wednesday,  the  26th  of  February  of  the  3967th 
year  of  the  Julian  Period;  corresponding,  in  the  notation  of 
chronologists,  to  the  747th,  and,  in  the  notation  of  astronomers, 
to  the  746th  year  before  the  birth  of  Christ; 

2690  of  the  Olympiads,  or  the  second  year  of  the  673d  Olympiad, 
commencing  in  July,  1914,  if  we  fix  the  era  of  the  Olympiads 
at  7753^  years  before  Christ,  or  near  the  beginning  of  July 
of  the  year  3938  of  the  Julian  Period; 

2226  of  the  Grecian  era,  or  the  era  of  the  SELEUciDiE,  which  began 
near  the  vernal  equinox  of  the  year,  — 3ii  =  B.  C.  312,  =4402 
of  the  Julian  Period; 

1630  of  the  era  of  Diocletian; 

2574  of  the  Japanese  era  and  to  the  47th  year  of  the  period  entitled 

"Meiji." 

The  year  1333  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on 
the  19th  day  of  November,  1914. 

The  first  day  of  January  of  the  year  1914  is  the  2,420,134th  day  since  the  com- 
mencement of  the  Julian  Period. 

CHRONOLOGICAL  CYCLES. 


<< 


<< 


Dominical  letter D 

Epact 3 

Lunar  Cycle  or  Golden  Number     15 


Solar  Cycle 19 

Roman  Indiction      ....         12 
Julian  Period 6627 
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ASTRONOMICAL  CONSTANTS. 


// 


Paris  Conference. 


Solar  Parallax 8.80  1 

Constant  of  Nutation 9.21 

Constant  of  Aberration 20.47 

General  Precession 5o".2564-f-o".ooo222(t— 1900)1  .-  , 

Obliquity  of  the  Ecliptic  ....     23®  27'  8".26-o".4684(t-  1900)/     ^^^"^ 
Equatorial  Horizontal  Parallax  of  the  Moon    ....     57'  2".63*     (Newcomb). 
Mean  distance  Earth  to  Moon  384395  kilometers  =238  851  miles,  or  60.2669  radii. 
Mean  distance  Earth  to  Sun  149  499  935  kilometers  =  92  894  767  statute  miles. 
Velocity  of  light  299  860  kilometers  =  186  324  statute  miles  per  second  (Newcomb 

and  Michelson). 
Light  travels  unit  distance  in  498*.  566. 
Gaussian  Gravitation  Constant,  tk=o.oi7  202  099=3  548".i87  61. 

Acceleration  in  one  sec.  due  to  gravity,  ^==  9.8060— 0.0260  cos  29?—  -^ g.X 


m 


m 


2h 


Length  of    seconds    pendulum,  /=o.993  549— 0.002  631  cos2^— ^/.J 

Length  of  the  year:  ^ 

Tropical  (ordinary) 
Sidereal      .... 
Anomalistic    .     .     . 
Eclipse       .... 

Length  of  the  month : 


Helmert. 


365.242  19879—0.0000000614  (t— 1900) 
365.256  360 42 -f  0.000 000  001 1  (t— 1900) 
365.259641  34+0.0000000304  (t—  1900) 
346.620000      -f- 0.000  000  36      (t— 1900) 


Newcomb. 


m 


.  Hansen. 


Synodical  (ordinary) 29.530588  =  29  12  44     2.8 

Tropical 27.321582  =  27  7  43    4.7 

Sidereal 27.321661  =  27  7  43  11.5 

Anomalistic 27.554550=27  13  18  33.1 

Nodical 27.212219  =  27  5     5  35.7, 

Length  of  the  day :  h     m      s 

Sidereal 23  56    4.091  of  mean  solar  time. 

Mean  Solar 24     3  56.555  of  sidereal  time. 

Dimensions  of  the  Earth  (Clarke's  Spheroid  of  1866) : 

Equatorial  Radius,  0=6378.206  kilometers  or  3963.23  statute  miles. 

Polar  Radius,  fr  =  6356.584  "         0^3949-79       ** 

Flattening,        = 

°  a       295.0 

Logarithm  of  the  eccentricity  — =log  ^=8.915  251  28 

Logarithm  radius = log p  =  9.999  2645  +  0.000  7374  cos  2 9?—  0.000  001 9  cos 49). 
Reduction  from  geographic  latitude  <p  to  geocentric  latitude  (p\ 

<p'—(p=  —  11'  4o".44  sin  2^+1  ".19  sin  4^. 

I  meter=  3.280  8333  feet,     i  foot  =  0.304  8006  meters. 
I  statute  mile  =  0.868  392  nautical  or  geographical  miles. 
I  nautical  mile=  1.151  553  statute  miles. 

*  Used  in  the  computation  of  eclipses.  The  parallax  used  in  the  computation  of  the  ephemeris  of  the  Moom 
contained  in  this  volume  is  57'  a". 33  (Hansen). 

t  k*  is  the  acceleration  due  to  the  Sun's  attraction  at  the  mean  distance  of  the  Earth  from  the  Sun,  which  Is 
also  the  astronomical  unit  of  distance,  the  unit  of  time  being  one  mean  solar  day. 

X  9>* latitude,  /(^elevation  above  sea  level  in  meters,  and  log  R— 6.804 16. 
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ASTRONOMICAL  CONSTANTS. 


SEMIDIAMBTERS  OP  THE  SUN,   MOON,   AND  PLANETS. 


At  unit 

Distance. 

/        It 

Sun 15  5963 

Moon 15  32.53* 

Mercury 3.34 

Venus 8.55 

Mars 5.05 

Jupiter  (Equatorial)  ...  i  40.20 

Jupiter  (Polar) i  34-12 

Saturn  (Equatorial)   ...  i  24.88 

Saturn  (Polar) i   17-47 

Uranus 33-52 

Neptune 38.66 


At  mean 

least 
Distance. 


// 


5.45 

30-90 
9.64 

23.84 
22.40 

9.94 

9.07 

X.84 

1-33 


In  Kilo- 
meters. 

695  533.61 

1  737.96 

2  420.82 

6  197.01 
3  660.22 
72  624.56 
68  217.80 
61  520.69 
56  149.95 
24295.16 
28  020.61 


In  Statute 

Miles. 

432  183.68 
I  079.91 

1  504.24 
3  850.67 

2  274.37 
45  127.16 
42  388.90 
38  227.48 
34  890.23 

15  096.43 
17  411.34 


Authority. 

Auwers. 

Newcomb. 

Le  Verrier. 

Peirce. 

Peirce. 

Am.  Eph. 

Peirce. 

Barnard. 

Barnard. 

Am.  Eph. 

Am.  Eph. 


Bi/EMENTS  OF  THE  PLANETARY  ORBITS  FOR  THE  EPOCH  1914 — ^January  o**  G.  M.  T. 


Mean  Dis- 

Name.  tance. 

5   Merciuy 0.387  099 

9  Venus 0.723331 

0  Earth i.oooooo 

$   Mars        1.523688 

%  Jupiter 5.202  803 

\   Saturn 9538843 

S   Uranus 19.190978 

^  Neptune 30.070  672 


Sidereal 

Period  in 

Tropical  Years. 

0.240  85 
0.615  21 
1.00004 
1.88089 
11.862  23 

29457  72 
84.015  29 

164.788  29 


Sidereal 

mean  daily 

Motion. 


// 


14  732.420 
5  767.670 

3548.193 

I  886.519 

299.128 

120.455 

42-23 

21-53 


Synodic 

Period  in 

Tropical  Years. 

0.317  26 
1.59872 

•  •  • 

2.13539 
1.092  II 

1.035  18 

I.01209 

1.006  14 


Eccen- 
tricity. 

0.205  6171 
0.006  8140 
0.016  7452 
0.0933216 
0.048  3603 
0.055  84x3 
0.047  0837 
0.008  542 1 


Name. 

^   Mercury 
9   Venus 
®  Earth 
^   Mars 
"^  Jupiter 
\    Saturn 
§   Uranus 
^  Neptune 


Inclina- 
tion to  the 
EcUptic. 


Mean  Longi- 
tude of  the 
Node. 


// 


// 


7     o  11.3 
3  23  37.6 

•         •         • 

I  51     i-o 

1  18  28.7 

2  29  30.3 

0  46  21.9 

1  46  40.5 


47  18  42.7 
75  54  20.2 

•         •         • 

48  53  38.1 
99  34  46.0 

112  54  20.4 

73  33  38.4 
130  49  58.0 


Mean  Longi- 
tude of  the 
Perihelion, 
o        /        // 

76  7  2.8 

130  21  39.3 

loi  27  41.4 

334  28  34.2 

12  56  13.8 

91  21  46.9 

169  16  21.0 

43  52  407 


Mean  Longi- 
tude at  the 
Epoch. 


// 


222  30  10.10 

254  39  20.31 

99  18  41.43 

93  19  24.52 

303  5  26.10 

77  50  23.24 

303  32  34- 20 

115  48  11.51 


Logarithm  of 

Mass  in  Unit 

of  Sun's  Mass. 

3.221  8487  —  10 
4.3893398-10 
4.482  2896  —  10 
3.5095499-10 
6.979  9082  — 10 
6.4557335-10 
5.6407528-10 
5.7055338-10 


The  elements  of  the  four  inner  planets  are  derived  from  those  given  by  New- 
comb  in  Vol.  VI  of  the  Astronomical  Papers  of  the  American  Ephemeris,  and  are 
the  same  as  those  used  in  computing  the  ephemerides  of  these  planets.  Those  of 
Jupiter,  Saturn,  Uranus,  and  Neptune  are  taken  from  Vol.  VII  of  the  Astronomical 
Papers  for  the  epoch  of  the  tables.  They  are  reduced  to  19 14  by  applying  Le 
Venier's  variations,  and  can  not  be  regarded  as  being  strictly  identical  with  the 
dements  used  in  computing  the  ephemerides  of  those  planets  in  this  volume. 

*At  mean  distance.    See  Ast.  Papers  Am.  Eph.,  Vol.  IX,  p.  40.    For  the  values  of  the  semidiameter  used  in 
this  volume  see  pace  xi. 
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SYMBOLS  AND  ABBREVIATIONS. 


0  The  Sun. 

C  The  Moon. 

5  Mercury. 

9  Venus. 

®  The  Earth. 


SIGNS  OF  THE  PLANETS,  ETC, 

V 
h 


Summer  j 
Signs.   1 


n 

25 
SI 


Aries. 

Taurus. 

Gemini. 

Cancer. 

Leo. 

Virgo. 


SIGNS  OF  THE  ZODIAC. 


Autumn 
Signs. 


Winter 
Signs. 


Mars. 

Jupiter. 

Saturn. 

Uranus. 

Neptune. 


t 

>5 


Libra. 

Scorpius. 

Sagittarius. 

Capricomus. 

Aquarius. 


^     Pisces. 


ASPECTS. 


6  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  ±90®  in  Longitude  or  Right  Ascension. 
B     Opposition,  or  differing  180^  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS 

» 

a 

Ascending  Node. 

0 

Degrees. 

?s 

Descending  Node. 

/ 

Minutes  of  Arc. 

N. 

North. 

// 

Seconds  of  Arc. 

S. 

South. 

h 

Hours. 

E. 

East. 

m 

Minutes  of  Time 

W. 

West. 

B 

Seconds  of  Time 

XVI 
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PART  I. 


ASTRONOMICAL  EPHEMERIS  FOR  THE 
MERIDIAN  OF  GREENWICH. 
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r 


JANUAEY,  1914. 


I. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


.a 


5^ 


Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat. 

SUN. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
.15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


h    m        8 

8  44  38.04 

849     3.12 

8  53  27.84 

85752.17 

9  2  16.08 
9    639.55 

9  "  2.54 
9  15  25.04 
9  19  47.00 

9  24  8.41 
9  28  29.26 

9  32  49.53 

9  37  9.19 
941  28.22 

9  45  46.62 

950  4.38 
95421.47 
9  58  37.87 


20  2  53.56 
20  7  8.55 
20  II  22.81 

20  15  36.33 
20  19  49.09 
2024    1.07 

2028  12.28 
20  32  22.69 
20  36  32.29 

204041.08 
20  44  49.04 
2048  56.16 
2053    2.45 

2057    7.89 


DifF.  for 
2  Hour. 


Apparent  Decli- 
nation. 


rt 


1 1. 051 
11.037 
11.022 

11.005 
10.987 
10.968 

10.948 
10.926 
10.904 

10.880 
10.856 
10.831 

10.806 
10.780 

10.753  . 

10.726 
IO.69S 
10.669 

10.640 
10.610 

10.579 

10.547 

10.515 
10.483 

10.450 
10.417 
10.384 

10.349 
10.314 

10.279 

10.244 

10.209 


S.  23    322.2 

22  58  25.5 
22  53      1.3 

22  47  9.8 
22  4051.2 

2234    5-7 

22  26  53.4 
22  19  14.6 
22  II    9.5 

22    2  38.5 

21  53  41-7 
21  44  19.3 

21  3431.6 
21  24  18.9 

21  1341-5 

21  2  39.6 
2051  13.5 
20  39  23.6 

2027  lO.I 

201433.3 
20    I  33.6 

1948  11.5 
193427.2 
19  20  21.0 

19  5  53-3 
18  51    4.6 

18  35  55.3 

18  20  25.8 

18  436.5 
17  48  27.7 
17  32    0.0 

S.  17  15  13.8 


Diff.for 
z  Hour. 


ft 


+11.79 
12.94 
14.08 

+15-21 
16.34 
17-45 

+18.56 
19.66 

20.75 

+21.83 
22.90 
23-96 

+25.00 
2r6.o4 
27.06 

+28.08 
29.09 

30.08 
+31.05 

32.01 

32.96 

+3389 
34.80 

3570 

+36.59 
37.46 
38.31 

+39-14 
3996 
40.76 

4154 
+42.31 


Semidiam- 
eter. 


16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 
16 


7.86 
7.86 
7.87 

7.87 
7.86 

7.85 

7.84 
7.82 

7.79 

7.75 
7.71 

7.67 

7.61 

7.55 
7.49 

7.41 
7.33 
7.25 

7.16 
7.07 
6.97 

6.87 
6.76 
6.65 

6-54 
6.42 

6.30 

6.18 
6.06 

5.93 
5.80 


Sidereal 

Timed 

Semidi- 

ameter 

Passing 

Me- 
ridian. 


16  15.66 


71.07 
71.03 
70.98 

70.93 
70.87 

70.81 

70.75 
70.68 

70.61 

70.54 
70.46 

70.38 

70.30 
70.21 
70.12 

70.03 

69.93 
69.83 

69.73 
6963 

69.53 

69.42 
69.31 
69.20 

69.09 
68.98 
68.87 

68.76 
68.65 

68.53 
68.42 

68.30 


Bquation  of 

Time,  to  be 

Added  to 

Apparent 


m 


3  27.30 

3  55.74 

4  23.82 

451.52 

5  18.80 

5  45.63 

6  11.98 

6  37.84 

7  3.18 

7  27.97 

7  52.20 

8  15.84 

8  38.88 

9  1.30 
9  23.09 


944.22 

lo   4.69 
10  24.48 

10  43.57 

II  1.95 

II  19.60 

II  36.51 
II  52.67 

12     8.06 

12  22.66 

1236.47 
12  49.48 

13      1.67 

13  13.04 
13  23.58 

13  33-29 

1342.16 

Diff. 

for 

xHour. 


.191 

•177 
.162 

.145 
.127 

.108 


.088 
.066 
t.044 


1. 02 1 
0.997 

0-973 

0947 
0.921 

0.894 

0.867 
0.839 
0.810 

0.780 
0.750 
0.720 

0.689 
0.657 
0.625 

0.592 
0.559 
0.525 

0.491 

0.457 
0.422 

0.387 
0.352 


NoTS. — The  mean  time  of  semidiameter  passing  meridian  may  be  fotmd  by  subtracting  o*.i9  from  the  sidereal  time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


n. 


JANUARY,  1914. 


AT  GREENWICH  MEAN  NOON. 


Day  of 
the 


Thur. 

Frid. 

Sat. 

SUN. 

Moo. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mem. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat. 

SUN. 


V 

18 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lo 
II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apjwreni  RJcht 


m 


8  44  37.41 
8  49  2.40 

8  53  2703 

8  57  51.28 

9  2  15.11 
9  6  38.50 

911  1.41 

9  ^5  2383 
9  19  4572 

9  24  7.06 
9  28  27.84 
9  32  48.04 

9  37  7.64 
9  41  26.61 

9  45  44-95 

950  2.64 

9  54  19.67 
9  58  36.02 


20  2  51.66 
20  7  6.60 
20  II  20.82 

20  15  34.29 
20  19  47.01 
20  23  58.96 

20  28  10.13 
20  32  20.50 
20  36  30.07 

20  40  38.83 
20  44  46.76 
20  48  53.86 
2053  0.13 

2057  5.56 


OiS.lor 
xHour. 


s 
1.048 

IP34 
1. 018 

1.002 
0.984 
0.965 

0.944 

10.913 

0.901 

oJRyB 
0.854 
0.829 

oJQ3 
0.777 
0.750 

0.723 
0.695 
0.667 

0.638 
0.608 

0.577 

0.546 
0.514 
0.482 

0-449 

0415 
0.382 

0.348 

0.314 
0.279 

0.244 
0.209 


>Xhe  •enudiBineter  ior 
The  sign  +  prefixed  to  thi 


Apparent  Dedina- 

tlOQ. 


rt 


S.  23  3  22.9 
22  58  26.4 
22  53  2.3 

22  47  1 1.0 
22  40  52.6 

22  34  7.3 

22  26  55.2 
22  19  16.7 
22  II  12.0 

22  2  41.2 
21  53  44.6 
21  44  22.5 

21  34  35.1 
21  24  22.7 

21  13  45.6 

21  2  44.1 
20  51  18.4 
20  39  28.8 

20  27  15.6 
20  14  39.1 
20  I  39.8 

19  48  18.0 

19  34  34.0 
19  20  28.1 

19  6  0.8 
1851  12.5 
1S36  3.5 

18  20  34.3 

18  4  45-3 
17  48  36.8 

^7  32  9.4 
S.  17  15  23.4 


Diff.for 
xRoof. 


+11.78 

".93 
14.07 

+i5-*> 
16.33 
17.44 

+18.55 
19.65 

20.74 

+21 .8a 
22.89 

23-95 

+24.99 
26.03 

27.05 

+28.07 
29.07 
30.06 

+31.03 
31.99 
32.94 

+33. «7 
34.78 
35.69 

+36.58 

37.45 
38.30 

+39.13 
39-95 
40.75 
4«-53 


E<itt«tiono( 
Tfane.  to  be 
dttbtracted 

from 
MeanUxne. 


m       s 

3  27.23 

3  55.66 

4  >3.73 

4  51.42 

5  18.69 

5  45.5.2 

6  11-87 

6  37-73 

7  3.06 

7  27.85 
752.07 

8  15.71 

8  38.75 

9  1. 17 
9  22.95 

9  44.08 

o    4.55 

0  24.34 

<>  43.43 

1  1.81 

I  19.46 


I  $6.38 

1  52:54 

2  7.93 

•  « *    ■ 

2  ^2.54 
2  36:36 

2  49.37 

3  !i-5^ 
3  ^2.94 

3  ^3-49 
333.20 

4 

( 

+42.30I   T3  42U36 


Diff.for 
z  Hoar. 


8 
I.I9X 

1. 177 

1. 162 

T.I45 
1.127 

1. 108 

i.o8i 
1.066 

1.044 

1.021 

0.997 
0.973 

0.947 

0.921 

0.894 

0.867 
0.839 

0.810 
0.786 

0.750 

0.720 

« 

0.689 

6.657 

0.625 

<    • 

0.592 

<*.559 
0.525 

0491 

OA57 
0.422 

0.387 
0.352 


noon  may  be  asttmied  the 
lioiirly  dumge  at  dedlmation 


some  as  thaC  {or'apfMkraat  noon. 
UKdicates  that  south  dedinations 


Sidereal  Time. 

or  Richt  Ascen- 

iUmoCMean 


h    m       8 

8  41  10.18 

845  6.74 
849     3.30 

8  52  39.86 

8  S6  56.42 

9  032.98 

9  449.54 
9    8  46.10 

912  42.66 

9  16  39.21 
9  20  35.77 
9  24  32.33 

9  28  28.89 

9  32  i»5.45 
9  36  32.00 

9  40  18.56 
9  44  15-12 
9  48  11.68 

9  52  8.24 
9  56  4.80 
20  o  1.35 

20  357.91 

20  7i4.47 
20  II  ii.03 

20  15  47.58 
20  19  44.14 
20  23  40.70 

20  27  37.26 
20  31  33.81 

20  35  30.37 
20  39  26.93 

20  43  23.48 


Diff.  £or  I  Hour, 

+9»-8565- 
(Tabic  III.) 


JANUARY,  1914. 
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I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


ii 


I 

2 

3 

4 

5 
6 

7 
8 

9 

10 
II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

28 
29 
30 
31 

32 


THE  SUN'S 


True  Longitude. 


r/ 


280  15  37.7 

281  16  48.1 

282  17  58.2 

283  19  8.1 

284  20  17.7 

285  21  26.9 

286  22  35.7 

287  23  44.1 

288  24  52.0 

289  25  59.5 

290  27  6.6 

291  28  13.3 

292  29  19.7 

293  30  25.7 

294  31  31-5 

295  32  370 

296  33  42.2 

297  34  47.2 

298  35  51-8 

299  36  56.2 

300  38  0.1 

301  39  3-7 

302  40  6.7 

303  41  91 

304  42  10.7 

305  43  "6 

306  44  1 1.6 

307  45  10.6 

308  46  8.5 

309  47  5.3 

310  48  0.9 

311  48  55.2 


A' 


rr 


15  33.8 

16  44.0 

17  540 

19  3-7 

20  13.0 

21  22.0 

22  30.6 

23  38-8 

24  46.6 

25  53.9 

27  0.8 

28  7.3 

29  13-5 

30  1 9-3 

31  24.9 

32  30.2 

33  35-2 

34  400 

35  44.5 

36  48.7 

37  52.5 

38  55.8 

39  58.7 

41  0.9 

42  2.4 

43  31 

44  2.9 

45  1.8 

45  59.5 

46  56.1 

47  51 -6 

48  45.7 


Diff.for 
z  Hour. 


It 


Norv.— The  lousitudes  in  the  column  X  ore  referred  to  the  true  equinox  of  their  own  date,  while 


those  in  the  column  I'  are  referred  to  th 
fictitious  year. 


52.94 
52.93 
52.92 

52.91 
52.89 
52.88 

52.86 
52.84 
52.82 

52.80 

52.79 
52.77 

52.76 
52.75 
52.74 

52.72 

52.71 
52.70 

52.69 
52.67 
52.65 

52.63 
52.61 
52.58 

52.55 
52.52 
52.48 

52.44 

52.39 

52.34 
52.29 

52.23 


Latitude. 


/r 


—  0.07 

-f-0.06 

0.18 


+  0.30 
0.41 
0.50 

+  0.57 
0.61 

0.63 

-f-0.62 

0.57 
0.50 

+  0.40 
0.29 
0.16 

H-0.02 

—0.12 

0.23 

-0.33 

0.41 

0.47 

—0.48 
0.46 
0.42 

-0.35 

0.26 

0.15 
-0.03 

+  0.09 

0.23 
0.35 

-f-0.46 


Logarithm  of  the 

Radius  Vector  of 

theBarth. 


9.992  6726 
9.992  6687 
9.992  6668 

9.992  6671 
9.992  6697 
9.992  6746 

9.992  6820 
9.992  6919 
9.992  7045 

9.992  7198 
9.992  7380 
9.992  7590 

9.992  7829 
9.992  8096 
9.992  8392 

9.992  8714 
9.992  9062 

9992  9434 

9.992  9829 

9.993  0244 
9.993  0679 

9.993  1 1 31 
9.993  1600 

9.993  2086 

9.993  2586 
9.993  3102 
9.993  3631 

9.9934176 
9.993  4736 
9.993  5312 
9.993  5904 

9.993  6512 


Diff.for 
zHour. 


—  2.0 
1.2 

-  0.3 

+  0.6 
1.6 
2.6 

+  3-6 

4.7 
5.8 

+  7.0 
8.2 

94 

+10.6 
II. 7 
12.9 

+14.0 

15.0 
16.0 

+16.9 

17.7 
18.5 

+19.2 
19.9 
20.5 

+21.2 
21.8 
22.4 

+23.0 

237 

243 
25.0 

+25-7 


jffean  Time  of 
Sidereal  Noon. 


h   m    s 

5  17  57.58 
5  14  1-67 
5  10  5.76 

5  6  9.84 
5  2  13.93 
4  58  18.02 

4  54  22.10 
4  50  26.19 
4  46  30.28 

4  42  34-37 
4  38  38.46 
4  34  42.54 

4  30  46.63 
4  26  50.72 
4  22  54.80 

4  18  58.89 
4  15  2.98 
4  n  7-07 

4  7  II. 16 
4  3  15.24 
3  59  19.33 

3  55  23.42 
3  51  27.51 
3  47  31.60 

3  43  35.68 
3  39  39-77 
3  35  43.86 

3  31  47.95 
3  27  52.04 

3  23  56.13 
3  20  0.22 

3  16  4.31 


mean  equinox  of  the  beginning  of  the  Besselian 


Diff.  (or  X  Hour, 
(Table  II.) 
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SBBODIAMBTBR. 


Noon. 


// 


4  55.7 

4  50.7 

4  483 

4  487 

4  52.0 

4  58.1 

5  6.6 

5  17-1 

5  28.9 

5  41  o 

5  52.6 

6  2.6 

6  10.3 

6  153 

6  17.3 

6  16.7 

6  14.0 

6  9-5 


6 

5 
5 

5 
5 
5 


Midaicht. 


4.0 

57-7 
509 

43-6 

36.1 
28.2 


5  20.2 

5    12.2 

5     4-6 

4  57.8 
4  52.3 

4  48.4 
4  46.6 


14  47-4 


// 


4  52.9 

4  49-2 

4  48.1 

4  50.0 

4  54-7 

5  2.1 

5  n-7 

5  22.9 

5  34-9 

5  46.9 

5  57-8 

6  6.8 

6  13.2 

6  16.7 

6  17-3 

6  15.6 

6  II. 9 

6  6.9 

6  0.9 

5  54-3 

5  47.3 

5  39.9 

5  32.2 

5  24.2 

5  16.2 

5  8.4 

5  II 

4  54.9 

4  50.1 

4  47-2 

4  46.7 


14  48.8 


HORIZONTAL  PARALLAX. 


Noon. 


I* 


5441-52 

54  23.09 
54  14.22 

54  15-73 
54  27.84 

54  50.13 

55  21.45 

55  59.96 

56  4307 

57  27.60 

58  10.01 

58  46.84 

59  15.22 
59  3342 
59  41.02 

59  38.85 
59  28.62 

59  12.37 

58  51-95 
58  28.81 

58  3.80 

57  37.34 
57  9-62 
56  40.81 

5611.38 
5542.11 
55  14.22 

54  49.22 
54  28.77 
54  14.58 
54  8.21 

54  10.92 


Diff.for 
X  Hour. 


tt 


-KJ.950 
0.576 

-0-157 

+0.284 
0.722 
1. 128 

•fi.470 
Z.730 
1.850 

+1.836 
1.674 

1-375 

+0.979 

0-53S 
+0.Z04 

—0.272 

0.565 
0.776 

-0.915 
1.008 
1.074 

-1.130 
Z.180 

Z.218 

-Z.230 
Z.201 
Z.II3 

-0.959 

0.733 
0.438 

-0.084 
■fo.3z6 


Midmgfat. 


II 


54  31.18 
54  17.40 
54  13.65 

54  20.47 

54  3776 

55  4.76 

55  39.95 

56  21.12 

57  538 

57  49.29 

58  29.32 

59  2.22 

59  25.66 

59  38.52 
59  41.06 

59  34-61 
5921.13 
59  2.57 

58  40.66 
58  16.50 
57  50.74 

57  23.63 
56  55-33 
56  26.13 

55  56.66 
55  27.90 
55  1.26 

54  38.32 
54  20.79 
54  10.33 
54  8.36 

54  15.98 


Diff.for 
xHoor. 


II 


-0.770 
-0.37  z 
+0.063 

+0.505 

0.931 
1.308 

+Z.609 
Z.802 
Z.862 

+1-773 
1.540 
z.z86 

+0.759 

+0.315 
-0.093 

-0.430 
0.680 
0.853 

-0.966 

1.043 
Z.103 

-1.155 
Z.20Z 

Z.228 

—1.222 
1. 165 

1.045 

-0.855 

0.594 

-0.268 

+0.ZIZ 

+0.528 


UPPER  TRANSIT. 


Meridian  of 
Grccuwicfa. 


in 
2.6 


h 

4 

4  42.3 

5  21. 1 

6  0.2 

6  41.0 

7  24.5 

8  11.8 

9  3.6 
9  59-7 

0  58.9 

1  58.8 

2  57-1 

3  52.5 

4  44.6 

5  34.1 

6  22.3 

7  10.6 

8  0.3 

8  52.4 

9  47-6 

20  45.4 

21  44.2 

22  42.1 

23  37-0 

6 

0  27.7 

1  14-3 

1  57-4 

2  38.0 

3  17.2 

3  56.1 

4  35.9 


Diff .  for 
z  Hour. 


m 
Z.69 

Z.63 

Z.62 

1.66 

1.75 
Z.89 

2.06 
2.25 
2.4Z 

2.49 
2.47 

a. 37 

2.24 
2.ZI 
2.03 

2.00 
2.03 

2.Z2 

2.24 

2.36 

a. 44 

• 

a. 45 
2.36 

2.20 


2.02 
Z.86 

Z.74 
Z.65 
z.62 
z.63 

z.69 


AGE. 


Noon. 


d 

4-9 

5-9 
6.9 

7.9 
8.9 

9-9 

10.9 
11.9 
12.9 

13.9 
14.9 

15-9 

16.9 
17.9 
18.9 

•-  ! 
19.9 

20.9 

21.9 

22.9 

239 
24-9 

259 
26.9 

27.9 

28.9 
0.2 
1.2, 

2.2 

3-2 
4-2 

5.2 

6.2 
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x    9.x 

10 

0  4  5540 

0    6  39.74 

1.7390 
1.7391 

a  10  24.6 
a  24  31.7 

14-133 

Z4-113 

0 

a 

m 

Ftill  Moon 
Last  Quarter 
New  Moon 

II  ] 

[7     9.0 

[2    39.8 

c8  34.1 

II 

18  ] 

M 

0    8  24.09 
0  10    8.45 

1.7393 
1.7395 

a  38  38.0 
2  52  43.6 

14-099 
14.087 

2<;  ] 

13 

•                 ■                •                ^  ^         m 

14 
15 

0  II  52.83 
0  13  37.22 

1.7398 

3    648.4 
3  20  52.3 

14.073 
14-058 

X.7409 

16 

0  15  31.65 

1.7407 

3  34  55-4 

14.043 

*                 «_ 

17 
18 

0  17    6.10 
0  18  50.59 

1.74" 
17418 

3  48  57-5 

4  2  58.7 

14.028 
14.01a 

c 

Apogee   .    . 

•        • 

.    .    .   Jan. 

d      h 
3     8.6 

19 

0  20  35.12 

l.74»6 

4  16  58.9 

13-995 

c 

Perigee   .     . 

•        • 

: 

[5    6.2 

30 

0  22  19.70 

1.7433 

4  30  58-1 

13.977 

c 

Apogee   .    . 

•        • 

•         •         ■         •         ■ 

jx    5-5 

31 

0  24    4.32 

1.744a 

4  44  56-1 

13  958 

32 

0  25  49.00 
0  27  33-73 

1 .7451 

4  58  53-1 

5  "  48.9 

13.940 

23 

1.7461 

13.930 

24 

0  29  18.53 

1.747a 

N.    5  26  43.5 

13.900 
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FEBRUARY,  1914. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
W«ck. 


SUN. 

Mem. 

Toes. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Men. 

Tues. 
Wed. 
Thttr. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat. 

SUN. 


5^ 


I 

2 

3 

4 

5 
6 


7 
8 


lO 

II 

12 

13 
H 
15 

i6 

^7 
i8 

20 
21 

22 

23 

J-24 

25 
26 

27 
28 

29 


THE  SUN'S 


AmMMntRi^t 
AsoensiDa. 


m 


2057  789 
I  12.49 

5  16.26 


9  19-^9 
13  21.29 

17  22.55 

21  22.98 
25  22.60 
29  21.41 

33  1942 
37  16-65 
41  1310 

45  8.80 
49  3.75 
52  57.97 


21  565148 

22  o  44.29 
22  4  36.40 

22  8  27.83 
22  12  18.59 
22  16  8.70 

22  195S.17 
22  23  47.01 
22  2735.23 

22  31  22.84 
22  35  9.86 
22  38  56.30 
22  42  42.18 

22  46  27.50 


DIff.for 
X  Hour. 


s 
10.209 

10.174 

10.139 

10.104 
10.070 
10.035 

IOjOOI 

9.967 

9^934 

9.901 
9.868 
9-«36 

9-805 
9-774 
9.74* 

9-715 
9.686 

9-657 

9.629 
9.602 

9.575 

9-548 
9.522 

9  497 

9-472 

9.447 

9423 
9.400 

9-377 


AfKMirtBt  Dedi- 

nation. 


$r 


s. 


7  15  13-8 

658  9«3 
6  40  47.0 

623  7.4 
6  5  ii.o 
5  46  58.1 

5  28  29.1 

5  9  44-4 
4  50  44.5 

431  29.7 
4  12    0.4 

3  52  17-0 

3  32  19-9 
312    9.4 

2  51  46.0 

2  31  10.0 
2  10  21.8 
I  49  22.0 

I  28  10.8 
I  6  48.6 
045  16.0 

o  23  33.4 
o    I  41.2 

939  39-7 

9  17  29.4 

8  55  IO-9 
8  32  44.5 
8  10  10.5 


s.  74729.5 


Diff.for 
xBour. 


ft 


+42.31 
43^6 

43.79! 


etcr. 


// 


+44.501 
45. »9 
45-87 

+46.54 
47.18 

47.80 

4.4841 
49.01 
49.60 

+50.16 
50.70 
51-23 

+51.75 
52.25 
52.73 

+53.19 
53.64 
54.07 

+5448 
5487 
55.25 

+55.61 

55.94 
56.25 
56.56 

+56.85 


6 
6 


6 
6 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 

6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 


5.66 
5-52 
5.37 

5.22 

5-07 
4.91 

4-75 
4.58 
4.41 

4-23 
4.04 

3-85 

3.66 

3.46 
326 

3.06 
2.85 
2.64 

2.42 
2.20 
1.98 

1.76 

i.53 
1.30 

1.07 
0.84 
0.60 

0.37 


16  10.13 


Time  of 
Scmidi- 
axneter 
PMsing 

Me. 
rMlau. 


68.30 
68.19 
68.08 

67.97 
67.85 
67.74 

67.62 
67.50 
67.38 

67.27 
67.16 
67.05 

66.95 
66.84 
66.74 

66.63 
66.53 
66.43 

66.33 

66  23 
66.13 

66.04 

65.95 
65.86 

65-77 
65.69 

65.61 
65.53 

65.45 


Bquation  of 

Time,  to-lM 

Added  to 

Apparent 

Diff. 

for 

xHour, 

xn       a 

s 

1342.16 

0.352 

1350.18 

0^17 

13  57.37 

0.282 

14     3.73 

0.248 

14     9.26 

0.213 

1413.95 

0.179 

14  17.81 

0.145 

14  20.87 

O.I  XI 

1423.12 

ox>77 

H  24-57 

0.044 

U  25.24 

0.012 

1425.14 

0.020 

4  24.28 
4  22.68 
4  20.35 

4  17.31 
4  13.57 
4    9.14 

4  4.04 
3  58.27 
3  51.84 

344.76 
337-06 
3  28.75 

3  19.83 
3  10.32 
3  0.24 
2  49.59 


12  38.39 


0.051 
0.082 
0.1 1 2 

0.141 
0.170 
0.198 

0.226 

0.254 
0.281 

0.307 

0,333 
0.359 

0.384 
0.408 
0432 
0.455 

0.477 


NoVB. — The  xncan  time  of  sexnidiaxneter  passins  meridian  may  be  found  by  mbtractiaK  o*-i8  from  the  Bidereal  time. 
Tbe  sign  +  prefijied  to  the  hourly  chance  of  deolination  indicates  that  south  dedinationa  are  decreaaiag. 


n. 


FEBRUARY,  1914. 
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AT  GREENWICH  MEAN  NOON. 


I 


Day  of 
the 


.s  . 


SUN. 

Mon. 

Tucs. 

Wed. 
Tht*. 
Frid. 

Sat. 

SUN. 

Mon. 

Tafcs.  ' 

W€d. 

Thur. 

Frid. 

Sat. 

SUN. 

Mmi. 
Taes. 
Wed. 

Tbor. 

Frid, 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Ttmr. 
Frid. 
Sst. 

SUN. 


I 

2 

3 

4 

5 
6 


7 
« 


I  TO 
11 
12 


13 
^4 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 
2« 

29 


THE  SUN'S 


At>parent  Right 


li  m   s 

20  57  5-56 

21   I  10.15 

21  5  13.91 

21  9  16.83 
2t  13  18.92 
2t  17  20.18 

21  21  20.61 
21  25  20.22 
21  29  19.03 

21  33  17.05 
21  37  14.28 

21  41  10.74 

21  45  6.44 
21  49  1.40 
21  52  55.64 

21  56  49.17 
2fe  041.99 
2g   4  34.12 

2fi  8  25.57 

22  12  16.36 
22  16  6.50 

2e  T9  55.99 
22  23  44.85 
25  27  33.09 

22  31  20.73 

2B  35  7-7^ 
22  38  54.25 

22  42  40.16 
2?2  46  25.52 


Z>i£f.  for 
xKoor. 


s 
10.209 

10.174 

10.139 

1O.K4 
1OJO70 
10.035 

10.OO1 

9.967 
9-934 

9.901 
9.869 

9.837 

9 '906 

9-775 
9-745 

9.716 
9.687 
9.658 

9.630 
9.603 

9.576 

9.549 

9.523 
9.498 

9.473 

9449 

9.425 
9.402 

9-379 


Apparent  Declina- 
tion. 


Diff.for 
xHour. 


t> 


7  15  ^34 
6  58  19.2 

6  40  57.2 

6  23  17.9 
6  5  21.7 
5  47    9.0 

5  28  40.2 

5  955.7 
4  50  55.9 

431  41.3 
4  12  12.2 

3  52  S8.9 

33231.9 
3  12  21.5 
2  51  58.2 

2  31  22.3 
2  10  34.2 

I  49  34.4 

I  28  23.2 
I  7  I.I 
o  45  28.5 

o  23  45.9 
o    I  53.6 

93952.1 

9  17  41.8 

8  55  23.2 
8  32  56.7 
8  1022.6 


S.    7  47  4^-5 


+42.30 

4305 

43.78 

+4449 
45.18 

45.86 

+46.53 
47.18 

47.80 

+4841 
49.01 

49.59 

+50.15 
$0.70 

51.23 

+51.75 
52.25 
52.73 

+53.19 
5364 
54.07 

+54.48 
54.87 
55.25 

455^1 

55-94 
56.26 

56.57 
■+^6.85 


Equation  of 
Time,  to  be 
Subtracted 

from 
Mean  Time. 


m   8 
13  42.08 

13  50.11 

13  57.31 

14  3-68 
14  9.21 

14  15.91 
14 17.78 

14  20.84 

1423.10 
14  24.56 

14  25.23 

1425.14 

14  24.29 
14  22.70 
14  20.38 

14 17.34 
14  13.61 

14  9.19 

14  4.09 

13  58.32 

13  51.90 

13  44.83 
13  37.M 
13  28.83 

13  19.92 
13  10.41 

13  0.33 

12  49.68 
12  38.49 


Diff .  for 
X  Hour. 


s 
0.352 

t>.3i7 
0.282 

0.248  ^ 

0.213 

0.179 

0.145 
0.1  II 

0.077 

0.044 
0.012 

0.020 

0.051 
0.082 
0.112 

0.141 
0.170 
0.198 

0.226 
0.254 
0.281 

0.307 
0.333 
0.359 

0.384 
0.408 

0.432 
0455 

0.477 


Sidtreal  Time, 

or  Right  Asccn- 

si«iof  Mean 


Nbrs. — ^Tke  waxAdiaauMr  for  mean  neon  naty  be  assumed  the  same  aa  that  for  apparent  noon. 
The  tign  +  prefixed  to  the  hourly  change  of  decSnation  indicates  that  aoOth  declinations 


h  m   8 
20  43  23.48 

20  47  20.04 

20  51  16.60 

«0  55  13.15 

2059  9.71 

21  3  6.27 

21  7  2.82 
21  1059.38 

21  1455.93 

21  18  52.49 
21  22  49.05 
21  26  45.60 

21  3042.16 

21  3438.71 
21  38  3527 

fil  42  31.82 
21  46  28.38 
21  50  24.93 

2t  5421.49 

21  58  18.04 

22  2  14.60 

22  6  11.15 
22  10  7.71 
22  14  4.26 

22  18  0.82 
22  21  57.37 
22  25  53.93 
22  29  50.48 

22  33  47.04 


Bifl.  for  X  Hour, 

+0".8s6s. 

(Table  m.) 
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FEBRUARY,  1914. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

(or 

TkMr>lmfl*lnn 

for 

Hour. 

Right  Ascension. 

for 

T)#nltnftfuMi 

for 

zMin. 

xMin. 

xMin. 

xHin. 

SUNDAY 

[. 

TUESDAY  3. 

h    m       s 

s 

•        t          ft 

tt 

h    m       s 

8 

•     f     tt 

It 

0 

I  II  43.78 

X.795X 

N. 

10    52    49.0 

13. 908 

0 

3  43  31.16 

9  .0x39 

N.  30  39  13. 1 

xo.47* 

I 

I  13  31.S7 

X.7980 

II    6    0.3 

13.170 

I 

2  44  32.13 

9 .0X93 

20  39  39-0 

iO-39» 

a 

1  IS  1954 

X.80Z0 

II  19    9.4 

13.133 

3 

2  46  33.47 

9 .09S4 

30  50    0.1 

zo.jxz 

3 

I  17     7.69 

Z.804Z 

II  32  16.2 

13.093 

3 

2  48  35.18 

9.03X6 

31    0  16.3 

XO.93S 

4 

I  18  56.03 

1.S075 

II  45  20.6 

13.053 

4 

3    50  37.36 

9.0378 

31  10  37.5 

X0.Z46 

5 

I  30  44.56 

X.8X04 

II  58  22.6 

X3.0X3 

5 

2  52  39-71 

9.0440 

31    30  33.8 

XO.069 

6 

I  23  33.28 

1.8x37 

12  II  22.1 

12.971 

6 

3  54  43.54 

9 .0503 

21  30  34-9 

9-97* 

7 

I  34  33.20 

Z.8Z7X 

12  34  19. I 

Z2.929 

7 

2  56  45-75 

9.0566 

21  40  30.9 

9.889 

8 

1  26  11.33 

X .8ao5 

12  37  13.6 

Z2.887 

8 

2  58  49-33 

a. 0699 

21  50  21.6 

9.80Z 

9 

I  28    0.66 

X  .8340 

12  50    5-5 

X9.843 

9 

3    0  53.30 

9.0694 

23      0      7.0 

9.713 

zo 

I  39  50.21 

X .8276 

13    2  54.7 

X9.798 

zo 

3    2  57.66 

9.0758 

33      9  47.1 

9. 6a  J 

XI 

I  31  39-97 

X.8S13 

13  15  41.3 

X9.753 

II 

3    5    2.40 

9.0893 

32    19   31.8 

9.53  a 

la 

I  33  «9-96 

1.8350 

13  38  35.1 

19.707 

13 

3    7    7.54 

9.0888 

33   38   50.9 

9-439 

13 

I  35  20-17 

X.8388 

13  41    6.1 

Z9.660 

13 

3    9  13.06 

9.0953 

33    38   14.5 

9.346 

14 

I  37  10.61 

1.8426 

13  53  44-3 

X9.6x3 

14 

3  II  18.98 

9.X09O 

33   47   33.4 

9.351 

IS 

I  39    1.28 

I. 8465 

14    6  19.6 

19.564 

15 

3  13  25.30 

9.XO87 

33    56  44.6 

9.156 

i6 

1  40  52.19 

X.8505 

14  18  53.0 

X9.5X5 

16 

3  15  33.03 

9.1x53 

23    5  511 

9.059 

17 

1  43  43-34 

1.8546 

14  31  21.4 

Z9.466 

17 

3  17  39- 13 

9.X9X9 

23    14  517 

8.96Z 

z8 

1  44  34-74 

Z.8588 

14  43  47.9 

19-415 

18 

3  19  46.65 

9.X987 

23    23   46.4 

8.861 

19 

I  46  26.39 

X.8630 

14  56  11.3 

X9.363 

19 

3  21  54.57 

9.1353 

23   32   35-0 

8.760 

20 

r  48  18.30 

1.8673 

15    8  31-4 

X9.3XO 

30 

3  24    2.89 

9.Z49X 

33   41    17.6 

8.659 

31 

I  50  10.46 

X.87X6 

15  3o  48^ 

X9.957 

31 

3  36  11.63 

9.X488 

23  49  54.1 

8.556 

33 

1  52    a.89 

X.8760 

15  33    2.3 

X3.903 

33 

3  38  30.75 

9-1556 

33  58  34.3 

8.45a 

n 

I  S3  SS-58 

X.8805 

N. 

15  45  13.8 

Z9.Z48 

23 

3  30  30.29 

9.X694 

N.  34    6  48.3 

8.347 

lid 

ONDAY 

3. 

we: 

DNESr 

)AY4. 

O 

1  5S  4«.5S 

X.885X 

N. 

15   57    30.0 

X3.093 

0 

3  33  40.34 

9.X693 

N.  34  15    5.9 

S.a39 

1 

1  57  41.79 

1.8897 

16      9   33.8 

X9.03S 

I 

3  34  50.60 

9.X76X 

34  33  17.0 

S.xja 

3 

1  59  3531 

X.8944 

16   31    34.3 

XX. 978 

3 

3  3Z    1-37 

3.1899 

34  31  31.7 

8.093 

3 

3    I  39.13 

1.899a 

16  33    31. 1 

IX. 919 

3 

3  39  12.55 

9.X898 

24  39  19.7 

7-9ia 

4 

2    3  23.31 

1-9039 

16  45  14.5 

XZ.860 

4 

3  41  34.14 

9.1966 

24  47  111 

7 .801 

5 

2    5  17.59 

Z.9088 

16  57    4.3 

XX. 799 

5 

3  43  36.14 

9.9035 

24  54  55-8 

7.688 

6 

3    7  13.37 

1.9x38 

17    8  50.4 

XX. 738 

6 

3  45  48.56 

9.9x04 

25    2  33.7 

7.573 

7 

2    9    7.25 

1.9x88 

17  30  33.9 

XX. 677 

7 

3  48    1.39 

9.9x79 

25  10    4.6 

7.458 

8 

2  II    3.53 

1.9«38 

17  33  11.6 

XX.6X3 

8 

3  50  14.63 

9.9940 

35  17  38.6 

7.34a 

9 

3    13   58.11 

x.9a90 

17  43  465 

XI. 549 

9 

3  53  38.37 

9.93x0 

25  24  45.6 

7.993 

lO 

3    14  54.01 

1-9343 

17  55  17-5 

11.484 

10 

3  54  42.34 

9.9378 

25  31  55-4 

7.104 

II 

3    16   50.33 

1-9395 

18    6  44.6 

XZ.4Z8 

II 

3  56  56.81 

9.9446 

25  38  58.1 

6.984 

13 

3    18  46.75 

X.9448 

18  18    7.7 

11-359 

13 

3  59  11.69 

9.95x4 

25  45  53-5 

6.86a 

13 

3   30  43.60 

x  .9509 

18  39  36.8 

XX. 983 

13 

4    I  36.98 

a. 9583 

25  52  41.5 

6.739 

14 

3   33  40.77 

1.9556 

18  40  41.7 

XX. 914 

14 

4    3  42.68 

9.965X 

25    59  38.3 

6.6x5 

IS 

3   34  38.37 

x.96xa 

18  51  52-5 

XX. 146 

15 

4    5  58.79 

9.97x9 

26    5  55-3 

6.489 

z6 

3    36  36.ZI 

x.9668 

19    2  59.3 

XX. 075 

16 

4    8  15.31 

9.9787 

36  12  20.9 

6.363 

17 

3   38  34.38 

1.97*3 

19  14    1.5 

XX. 003 

17 

4  10  33.33 

9.9853 

26  18  38.8 

6.934 

i8 

3  30  33.79 

1.9780 

19  24  59-5 

10.930 

18 

4  12  49-55 

9 .9990 

36  34  49.0 

6.X05 

19 

2   33   31.64 

1-9838 

19  35  53.1 

X0.856 

19 

4  15    7.27 

9.9988 

36  30  51.4 

5-975 

30 

2  34  30.84 

1-9896 

19  46  43.3 

X0.789 

30 

4  17  25.40 

9.3054 

36  36  46.0 

5. 843 

31 

2   36  30-39 
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57    4.63 

X.9046 

14  16  57.0 

13.935 

19 

30  31   36.60 

8.17x8 

33    9  19.3 

9.39X 

19 

31 

58  58.75 

X.9000 

14    4    0.0 

X3.974 

20 

30  33   46.73 

a.x6s5 

22  59  58-5 

9-397 

30 

33 

0  52.63 

1.8956 

13  51    0.1 

13.033 

21 

30  35    56,46 

a. 1593 

33  50  31.6 

9.500 

31 

33 

2  46.33 

1. 8910 

13  37  57-3 

13.071 

22 

30  38      5.83 

a.iSiS 

33  40  58.5 

9.603 

33 

33 

4  39-54 

1.8866 

13  24  51-6 

Z3.X18 

23 

30  30    14.80 
ST 

a.  1465 

JNDAl 

S.  33  31  19.3 

r  33. 

9.705 

23 

33 

6  33.61 

X.8833 

rESDA 

vS.  13  II  43.1 
V34. 

13.163 

0 

30  33   33.40 

a.X409 

S.  33  31  33.9 

9.805 

0 

33 

8  35.43 

1 .8781 

S.  13  58  33.0 

13.308 

I 

20  34  31.63 

a.X338 

33  II  43.6 

9.904 

I 

33 

10  17.98 

1.8738 

13  45  18.3 

13.353 

2 

20  36  39.46 

a. 1376 

22     I  45-4 

X0.003 

3 

33 

13    10.38 

1-8697 

13  33      1.8 

13.394 

3 

20  38  46.93 

9.xax3 

3€    51   43.4 

X0.098 

3 

33 

14      2.34 

X.8656 

13    18   43.9 

13.335 

4 

20  40  54.03 

a.iiSi 

21  41  33-6 

XO.X94 

4 

33 

15    54.15 

X.86I5 

13       5    31.6 

13-37* 

S 

30  43     0.74 

3.1089 

31    31    19. 1 

xo.a88 

5 

33 

17  45-72 

X.8576 

"  SI  57-8 

13.416 

6 

30  45      7.09 

a.xoa? 

31    30   59.0 

XO.38X 

6 

33 

19  37.06 

1.8537 

II  38  31-7 

13.454 

7 

30  47    13.06 

a. 0965 

31    10  33.4 

XO.473 

7 

33 

31    38.16 

i.849« 

"  25    3.3 

13.49a 

8 

20  49    18.67 

a. 0904 

31      0      3.3 

X0.563 

8 

33 

33    19.03 

1.8460 

II  II  33.6 

13-589 

9 

30  51    33.91 

».o843 

30  49  25.8 

10.653 

9 

33 

35    9.68 

X.8433 

10  57  59-8 

13-564 

10 

20  53    38.78 

3.0781 

30  38   44.1 

XO.739 

10 

33 

37     O.II 

X  .8387 

10  44  34.9 

13.599 

II 

20  55  3328 

3.07ax 

20   37    57.1 

X0.837 

II 

33 

28  50.32 

X  .8351 

10  30  47.9 

13.633 

12 

20  57  37-43 

3.0661 

30    17      4.9 

X0.9X3 

13 

33 

30  40.32 

X  .83x6 

10  17    8.9 

13. 666 

13 

3o  59  41.31 

a. 0600 

30    6    7.6 

10.996 

13 

33 

32  30-11 

X .8a8i 

10    3  38.0 

13.698 

M 

31      I   44.63 

3.0541 

19  55    5-4 

XX. 078 

14 

33 

34  19.69 

1.8347 

9  49  45-2 

13-789 

15 

21    3  47  70 

3.0483 

19  43  58-2 

XX.X60 

15 

33 

36    9-07 

1.83x3 

9  36    0.5 

13.759 

16 

21    5  50.41 

3.0433 

19  32  46.2 

XX. 340 

16 

33 

37  58.25 

X .8z8i 

9  33  14. 1 

13.788 

17 

31    7  53.77 

a  .0363 

19   31    39.4 

XX. 330 

17 

33 

39  47-24 

X .8149 

9    8  36.0 

13.815 

18 

21    9  54.77 

3,0305 

19    10      7.8 

IX. 398 

18 

33 

41  36.04 

1.81x8 

8  54  36.3 

13.843 

19 

31    II    56.43 

a. 0348 

18   58  41.6 

".475 

19 

32 

43  24-65 

X.8088 

8  40  44.9 

13.869 

20 

21  13  57-74 

3.0190 

18  47    10.8 

".551 

30 

33 

45  13.09 

Z.8058 

8  36  53,0 

13.894 

21 

21  15  58.71 

3.0x33 

18  35  35-5 

XX. 635 

31 

33 

47     1-34 

x.8oa8 

8  12  57.6 

13.919 

23 

21  17  59-34 

3.0077 

18  33  55.8 

XX.698 

33 

33 

48  4942 

X-7999 

7  59     1.7 

13-943 

23 

31  19  59.63 

3.0090 

18    13    II.7 

XX.77X 

23 

33 

50  37-33 

1.797a 

7  45    4.4 

13.965 

H 

31  21  59.58 

1.9964 

S.  18    0  33.3 

XI. 843 

24 

33 

52  25.08 

1.7944 

S.     7  31     5-9 

13.987 

24 


FEBRUARY,  1914. 


XL 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Ascension. 

Diff. 

for 

xMin. 

DrrKnation, 

Diff. 

for 

xMtn. 

Honr. 

Right  Aflcnimon. 

Diff. 

for 

xMin. 

DecUxxatton. 

Diff. 

lor 

xHin. 

WEDNESDAY  25. 

FRIDAY  27 

h    m       s 

s 

•      1       ft 

It 

h    m       s 

8 

e        1         n 

" 

o 

22  52  25.08 

X.7944 

S.     7  31    5-9 

X3.987 

0 

0  16  41.20 

x.74a9 

N.    3  49  43.8 

14-079 

I 

22  54  12.66 

1.79x8 

7  17    6.0 

X4.008 

I 

0  18  25.79 

X.7435 

4    3  48.1 

X4.062 

2 

22  56     0.09 

1.789a 

7    3    4-9 

X4.oa8 

2 

0  20  10.42 

x.744a 

4  17  Si-3 

14-044 

3 

22  57  47  36 

X.7866 

6  49    2.6 

14. 048 

3 

0  21  55.09 

X.7449 

4  31  53-4 

14.027 

4 

22  59  34.48 

1.784a 

6  34  59.2 

14.066 

4 

0  23  39.81 

x.745« 

4  45  54.5 

14.008 

5 

2^     1  21.46 

X.7818 

6  20  54.7 

X4.083 

5 

0  25  24.58 

X.7466 

4  59  544 

X3-988 

6 

23    3    829 

I.77M 

6    6  49.2 

14.099 

6 

0  27     9.40 

X.747S 

5  13  53.1 

X3-968 

7 

^3    4  54.99 

1.777a 

5  52  42.8 

14.XIS 

7 

0  28  54.28 

X.7485 

5  27  50.5 

X3'947 

8 

23    6  41.55 

1.7749 

5  38  35.4 

X4.13X 

8 

0  30  39-22 

X.7495 

5  41  46.7 

X3.935 

9 

23    8  27.98 

x.77a8 

5  24  27.1 

X4.X4S 

9 

0  32  24.22 

1.7507 

5  55  41.5 

13.902 

lO 

23  10  14.29 

X.7708 

5  10  18.0 

14x58 

10 

0  34    9-30 

X.7SX9 

6    9  34-9 

X3.878 

II 

23  12    0.48 

X.7688 

4  56    8.1 

14.X71 

II 

0  35  54-45 

1-7533 

6  23  26.9 

X3-85S 

13 

23  13  46.55 

X.7668 

4  41  57.5 

X4.X83 

12 

0  37  39-68 

X.7545 

6  37  17.5 

13 .831 

13 

23  15  32.50 

X.76SO 

4  27  46.2 

14.X93 

13 

0  39  24.99 

1.7559 

6  51     6.6 

X3-805 

14 

23  17  18.35 

X.7633 

4  13  34.3 

I4.a03 

14 

0  41  10.39 

X.7S74 

7     4  54.1 

X3.778 

15 

23  19    4.09 

1.761S 

3  59  21.8 

X4.ai3 

15 

0  42  55-88 

X.7589 

7  18  40.0 

X3-752 

i6 

23  20  49.73 

X .7598 

3  45    8-8 

X4.2ax 

16 

0  44  41.46 

X.7605 

7  32  24.3 

13.724 

17 

23  22  35.27 

1.7583 

3  30  55-3 

14.328 

17 

0  46  27.14 

1.7633 

7  46    6.9 

X3-695 

i8 

23  24  20.72 

1.7568 

3  16  41.4 

14.335 

18 

0  48  12.92 

1.7639 

7  59  47.7 

X3.666 

19 

23  26    6.08 

X.7553 

3     2  27.1 

14.341 

19 

0  49  58.81 

1.7658 

8  13  26.8 

X3.637 

30 

23  27  51-36 

1.7539 

2  48  12.5 

14.346 

20 

0  51  44.81 

1.7676 

8  27    4.1 

X3.606 

21 

23  29  36.55 

1.75*6 

2  33  57-6 

14.35X 

21 

0  53  30.92 

1.7695 

8  40  39-5 

X3.S74 

22 

23  31  21.67 

1.7513 

2  19  42.4 

X4.aS4 

22 

0  55  17-15 

1.77x6 

8  54  13  0 

X3.542 

23 

23  33    6.71 
TH 

X.7S03 

URSD/ 

S.    2     5  27.1 
LY  26. 

X4.357 

23 

0  57    3.51 
SA* 

X.7737 

N.    9    7  44.5 
lY  28. 

X3.SO9 

o 

23  34  51.69 

I. 7491 

S.     I  51  11.6 

14.359 

0 

0  58  49-99 

1.7758 

N.    9  21  14.1 

X3.476 

I 

23  36  36.60 

X.7480 

I  36  56.0 

14.360 

I 

I     0  36.60 

1.7779 

9  34  41.6 

X3.44X 

2 

23  38  21.45 

"•747X 

I  22  40.4 

X4.360 

2 

I     2  23.34 

1.7803 

9  48    7.0 

X3.406 

3 

23  40    6.25 

X.7463 

I     8  24.8 

14.360 

3 

I     4  10.23 

x.78a6 

10    I  30.3 

X3.370 

4 

23  41  50-99 

X.7453 

0  54    9-2 

X4.259 

4 

I     5  57-25 

X.7850 

10  14  51.4 

X3-333 

5 

23  43  35-68 

1.7445 

0  39  53-7 

14.258 

5 

I     7  44.43 

X.7875 

10  28  10.3 

X3.a97 

6 

23  45  20.33 

X.7438 

0  25  38.3 

X4.355 

6 

I    9  31-75 

X.7900 

10  41  27.0 

X3.258 

7 

23  47    4.94 

1.7433 

S.    0  11  23.1 

X4.35X 

7 

I  II  19.23 

X.7935 

10  54  41.3 

X3.ax9 

8 

23  48  4952 

X-74a7 

N.    0    2  51.8 

X4.347 

8 

I  13    6.86 

X  .795a 

"     7  53-3 

13.X80 

9 

23  50  34.06 

i.74aa 

0  17    6.5 

14.243 

9 

I  14  54.65 

X.7979 

II  21    3.9 

X3.X39 

lO 

23  52  18.58 

X.74X8 

0  31  20.9 

X4.237 

10 

I  16  42.61 

X.8007 

II  34  lO.O 

X3.098 

II 

23  54    3.07 

1.74x4 

0  45  34.9 

14.330 

II 

I  18  30.74 

X.8037 

II  47  14.6 

X3.056 

12 

^3  55  47.55 

x.74ia 

0  59  48.5 

14.223 

12 

I  20  19.05 

X.8066 

12    0  16.7 

X3.013 

13 

23  57  32.01 

1.7409 

I  14    1.6 

14.315 

13 

I  22     7.53 

X.8095 

12  13  16.2 

X3.970 

14 

23  59  16.46 

X.7408 

I  28  14.3 

14.307 

14 

I  23  56.19 

1.8x36 

12  26  13. I 

X9 .936 

15 

0    I    0.90 

X.7407 

I  42  26.4 

X4.X98 

IS 

I  25  45.04 

X.8X58 

12  39    7.3 

xa.88x 

i6 

0    2  45.34 

X.7406 

I  56  38.0 

14.X88 

16 

I  27  34.08 

X.8X89 

12  51  58.8 

X3.83S 

17 

0    4  29.77 

X.7406 

2  10  48.9 

I4.X76 

17 

I  29  23.31 

x.Ssai 

13    4  47.5 

xa.788 

i8 

0    6  14.21 

x.7408 

2  24  59.1 

14.X64 

18 

I  31  ".73 

X  .8354 

13  17  33.4 

xa.742 

19 

0    7  58.67 

X.74XO 

2  39    8.6 

X4.X53 

19 

I  33    2,36 

X.8388 

13  30  16.5 

xa.693 

20 

0    9  43-13 

X.7413 

2  53  17.4 

X4.X39 

20 

I  34  52.18 

X  .8333 

13  42  56.6 

xa.643 

21 

0  II  27.61 

1.74x5 

3    7  25.3 

14.X35 

21 

I  36  42.22 

X .8358 

13  55  33-7 

X3.594 

22 

0  13  12. II 

1.74x9 

3  21  32.4 

X4.XXX 

22 

I  3^  32.47 

X.8393 

14    8    7.9 

xa.544 

23 

0  14  56.64 

X.74a4 

3  35  38.6 

X4.095 

23 

I  40  22.93 

X.8438 

14  20  39.0 

xa.493 

24 

0  16  41.20 

1.7439 

N.    3  49  43-8 

X4.079 

24 

I  42  13.61 

X.8466 

N.  14  Z3    6.9 

X3.439 

Xn.  FEBEUARY,  1914.  25 

GREENWICH  MEAN  TIME. 


PHASES  OF  THE  MOON. 


d  h  m 

3     First  Quarter Feb.      a  22  32.6 

O    Full  Moon 10  5  34.7 

C     Last  Quarter 16  21  23.0 

0    New  Moon 24  12  2.1 


d         h 
C     Perigee Feb.     12      1.5 

(C     Apc^ee 27    21.2 


26 


MARCH,  1914. 


I. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 

1* 

SUN. 

Mon. 

Tues. 

I 

2 

3 

Wed. 
Thur. 
Frid. 

4 

5 
6 

Sat. 

SUN. 
Mon. 

7 
8 

9 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

Frid. 

Sat. 

SUN. 

13 
14 
15 

Mon. 
Tues. 
Wed. 

i6 
i8 

Thur. 

Frid. 

Sat. 

19 

20 
21 

SUN. 

Mon. 

Tues. 

22 

23 
24 

Wed. 
Thur. 
Frid, 

25 
26 

27 

Sat. 
SUN. 
Mon. 
Tues. 

28 
29 
30 
31 

Wed. 

32 

THE  SUN'S 


Apparent  Rifht 
Aacension. 


h    m       9 
22  46  27.50 

22  50  12.29 

22  53  56.57 

22  57  40.35 

23  I  23.65 

23  5    6.49 

23  848.88 
23  12  30.85 
23  16  12.42 

23  195361 
23  23  34.45 
23  27  14.95 

23305515 

23  34  35.07 
23  38  14.73 

234154.17 

23  45  33.39 
234912.43 

2352  51.^9 

23  56  30.00 

o    o    8.58 

o  347.06 
o  725.46 
on    3.77 

o  1442.02 
o  18  20.24 
o  21  58.44 

o  25  36.64 
o  29  14.85 
03253.10 

03631.39 
040    9.75 


DifiF.for 
z  Hour. 


s 
9.377 
9.356 

9-335 

9.315 
9.296 

9.277 

9.258 
9.240 

9.224 

9.209 

9.195 
9.182 

9.170 

9.158 
9.148 

9.139 
9.130 

9.122 

9. 116 
9. no 
9.105 

9.101 
9.098 

9.095 

9.093 
9.092 

9.092 

9.092 

9093 

9095 
9.097 


Apparent  Decli- 
nation. 


It 


s.  74729.5 

7  24  42.0 
7    I  48.1 

6  38  48.4 

6  15  43.3 
55233.1 

5  29  18.4 
5  559.4 
4  42  36.5 

4  19  lO.O 

3  55  40.4 
332    7.9 

3  832.9 
24455.8 
2  21  16.9 

I  57  36.5 
I  33  54.8 
I  10  12.4 

046  29.6 
S.  o  22  46.8 
N.  o   055.7 

0  24  37.5 
048  18.2 

1  1 1  57.4 

1  35  34.7 
159    9.8 

2  22  42.3 

246  1 1.8 

3  938.0 
3  33  0.4 
3  56  18.7 


9.100     N.  4  19  32.6   +5798    16    1.89 


DifiF.  for 
X  Hour. 


It 


+56.85 
57.12 
57.37 

+57.60 
57.82 
58.02 

+58.21 
58.38 
58.54 

+58.67 

58.79 
58.90 

+59.00 
59.08 

59.15 

+59.21 

59.25 
59.28 

+59.29 
59.28 
59.26 

+59.22 
59.16 

59.09 

+59.01 
58.91 
58.79 

+58.66 

58.51 
58.35 
58.17 


Semidjazn- 
eter. 


II 


6  10.13 

6  9.89 

6  9.65 

6  9.41 

6  9.17 

6  8.93 

6  8.68 

6  8.43 

6  8.18 

6  7.92 

6  7.66 

6  7.40 

6  7.13 

6  6.86 

6  6.59 

6  6.32 

6  6.05 

6  5.78 

6  5.50 

6  5.22 

6  4.94 

6  4.66 

6  4.38 

6  4.10 

6  3.82 

6  3.54 

6  3.27 

6  2.99 

6  2.72 

6  2.44 

6  2.17 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


65.45 
65.38 

65.31 

65.24 

65.17 
65.11 

6505 
64.99 
64.93 

64.88 

64.83 
64.78 

64.73 
64.69 

64.65 

64.62 

64.59 
64.56 

6453 
64.51 

64.49 

64.47 
64.46 

64.45 

64.44 
64.44 

64.44 

64.44 
64.44 

64.45 
64.46 

64.47 


Equation  of 

Time,  to  be 

Added  to 

Apparent 

Tune. 


m        s 

2  38.39 
2  26.66 

2  14.42 

2  1.68 
I  48.46 

1 34.78 

I  20.66 
I  6. 1 1 
o  51.16 

o  35.85 
020.18 

o   4.17 

9  47.86 

931.27 
9  14.42 

8  57.34 
8  40.06 

8  22.59 

8  4.94 
747.15 
7  29.24 

7  11.22 
653.10 

6  34.91 

6  16.67 

5  58.39 
5  40.08 

5  21.77 
5  3.48 
4  45.22 
4  27.01 


DifF. 

for 

zHour. 


8 
0.477 

0.499 

0.520 

0.541 
0.561 

0.579 

0.597 
0.614 

0.631 

0.646 
0.660 
0.673 

0.685 
0.696 
0.707 

0.716 
0.724 

0.731 

0.738 
0.744 

0.749 

0.753 

0.757 
0.760 

0.761 
0,762 

0.763 

0.763 
0.762 

0.760 

0.758 


4    8.86    0.755 


NoTS. — ^The  mean  time  of  seiziidiameter  passing  meridian  may  be  found  by  subtracting  <^.i8  from  the  sidereal  titt^o^ 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing; 
north  dedinatiozis  increasizig. 
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AT  GREENWICH  MEAN  NOON. 


Dayol 
the 


I 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN. 
Mon. 
Tues. 

Wed. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Ai>parcnt  Right 


h  m   9 
22  46  25.52 

22  50  10.35 

22  53  5467 

22  57  3849 

23  I  21.83 

23  5  4.70 

23  847.13 
23  12  29.14 
23  16  10.75 

23  1951-98 
23  23  32.86 
23  27  13.41 

23  30  5365 

23  34  33.61 
23  38  1332 

23  41  52.80 

23  45  32.06 
2349  II. 14 

23  52  50.05 

23  56  28.81 

o    o    7.44 

o  345.97 
o    7  24.41 

on    2.77 

o  14  41.07 
o  18  19.34 
021  57.59 

o  25  35.83 
o  29  14.09 
o  32  52.38 
o  36  30.72 

040    9.12 


DULfor 
X  Hour. 


s 
9.379 
9.357 
9.336 

9.316 
9.296 
9.277 

9.259 
9.242 

9.226 

9.211 
9.196 

9.183 

9.171 
9.160 
9.150 

9.141 
9.132 
9.124 

9. 118 

9"3 
9.108 

9.X04 
9.100 

9.097 

9.095 
9094 
9094 

9.094 

9095 
9097 
9099 

9.102 


Appartnt  Dedlna- 
ticm. 


tt 


s.  74741.5 

7  24  53.8 
7    I  59.8 

6  38  59.9 
6  15  54-6 
5  52  44.3 

5  29  29.4 
5  6  10.2 
44247.1 

4  19  20.4 
3  55  50.6 
3  32  17-9 

3    842.6 

245  5.2 
2  21  26.0 

I  57  45.3 

I  34  3-4 
I  10  20.8 

o  46  37.7 
S.  o  22  54.6 
N.  o   048.2 

0  24  30.3 
048  1 1.3 
III  50.8 

1  35  28.5 

1  59    3.9 

2  22  36.7 

2  46    6.6 

3  9  33-1 
3  32  55.8 

3  56  14.4 
N.  4  19  28.6 


Diff.for 
X  Hour. 


n 


+56.85 
57.12 
57.37 

+57 -60 
57-82 
58j02 

+58.21 
58.38 
58.54 

+58.68 
58.80 

58.91 

+59.01 
59.XO 
59.17 

+59-22 

59-26 
59.29 

+59.30 
59.29 
59.27 

+59.23 
59.18 

59." 

+59.03 

58.93 
58.81 

+58,68 

58.53 
58.36 
58.18 

+57.99 


Bauationof 
Time,  to  be 
Subtrmctcd 

from 
Mean  Time. 


m   s 
12  38.49 

12  26.77 
12  14.53 

12   1.79 

1 1  48.57 
II  34.89 

II  20.77 
II  6.23 
10  51.28 

10  35.96 
10  20.29 
10  4.28 

9  47.97 
931.38 

9  14.53 

8  57.45 
8  40.16 

8  22.68 

8  504 
7  47.25 
7  29.33 

7  ".31 
6  53.19 
6  34.99 

6  16.74 
5  58.46 
5  40.15 

5  21.84 

5  3.55 
4  45.28 
4  27.06 

4    8.91 


Dtff.for 
X  Hocir. 


s 

0.477 

0.499 
0.520 

0.541 
0.561 

0.579 

0.597 
0.614 

0.631 

0.646 
0.660 
0.673 

0.685 
0.696 
0.707 

0.716 
0.724 

0.731 

0.738 
0.744 

0.749 

0.753 

0.757 
0.760 

0.761 
0.762 
0.763 

0.763 
0.762 
0.760 
0.758 

0.755 


NoTS. — The  semkUameter  for  mean  noon  nuiy  be  aasumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  change  of  declixiation  indicates  that  south  declinations 
are  decrearing;  north  declinations  increasing. 


Sidereal  Time, 
or  Rii^t  A«oen- 

ofU« 

Sun. 


h    m        s 

22  33  47.04 
22  37  43.59 

22  41  40.14 
22  45  36.70 

22  49  33.25 

22  53  29.80 

22  57  26.36 

23  I  22.91 

23  5  19.47 

23  9  16.02 
23  13  12.58 

23  17  9.13 

23  21  5.68 
23  25  2.24 
23  28  58.79 

23  32  55.34 
23  36  51.90 

23  40  48.45 

23  44  45.00 
23  48  41.56 

23  52  38.11 

23  56  34-66 
o    031.22 

o   427.77 

o  8  24.33 
o  12  20.88 
o  16  17.43 

o  20  13.99 
o  24  10.54 
028  7.10 
o  32  3.65 

o  36    0.20 


Dtff .  for  X  Hour, 

+9".8s65. 
(Table  III.) 
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Ill 


AT  GREENWICH  MEAN  NOON. 


I 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 
31 

32 


60 
61 
62 

63 
64 

65 

66 

67 
68 

69 
70 

71 

72 
73 
74 

75 
76 

77 

78 

79 
80 

81 
82 

83 

84 

85 
86 

87 
88 

89 
90 

91 


THE  SUN'S 


Trae  I«oa^tude. 


tf 


340 

341 
342 


4  52.8 

5  4-6 
5  14.3 


343  5  21.9 

344  5  27.5 

345  5  30.8 

346  5  32.0 

347  5  31. 1 

348  5  28.0 


349 
350 

351 


5  22.8 
5  15.6 
5  6.3 


352  4  55-1 

353  4  42.1 

354  4  27.3 

355  4  10.7 

356  3  52.4 

357  3  32.5 

358  3  10.8 

359  2  47.4 

0  2  22.2 

1  I  55.2 

2  I  26.4 

3  o  55.7 

4  o   23.1 

4  59  48.5 

5  59  "9 

6  58  33-2 

7  57  52.4 

8  57  9.3 

9  56  24.1 

10  55  36.6 


X' 


tt 


4 
4 
5 

5 
5 

5 

5 
5 
5 

5 
5 
4 

4 
4 
4 

3 
3 
3 


39-4 
51.0 

0.7 

8.2 

13-6 
16.9 

18.0 
16.9 

13.7 

8.4 

i.o 

51.6 

40.4 
27.2 
12.3 

55.6 
37.2 
17.2 


2  55-4 

2  31.8 

2  6.5 

I  39.5 

I  10.6 

o  39.8 

o  7.0 

59  32.3 

58  55.6 

58  16.8 

57  35.8 

56  52.7 

56  7-4 

55  198 


Dtff.for 
X  Hour. 


rt 


50.53 
5045 
50.36 

50.28 

50.19 
50.10 

50.01 
49.92 
49.83 

49.74 
49.66 

49.58 

4950 
49.42 

49.35 

49.27 
49.20 

49.13 

49.06 
48.99 
48.91 

48.84 
48.76 
48.68 

48.60 
48.52 
48.43 

48.34 
48.25 
48.16 
48.07 


147.97 


latitude. 


ff 


+  0.59 
0.68 

0.73 

+  0.76 
0.76 
0.74 

+  0.69 

0.59 
0.47 

+  0.34 
0.21 

+  0.07 

—  0.06 
0.19 
0.28 

-0.35 
0.40 
0.40 

-0.38 
0.32 
0.25 

-0.15 
-0.03 
+  0.09 

+  0.23 

0.35 
0.47 

+  0.59 
0.67 

0.74 

0.77 

+  0.78 


Logarithm  o(  the 
Radius  Vector  of 

the  Earth. 


9.996  II 82 
9.996  2245 

9.9963315 

9.996  4393 
9.996  5481 
9.996  6580 

9.996  7689 
9.996  8810 

9.996  9944 

9.997  1092 
9.997  2255 

9-997  3432 

9.997  4623 
9.997  5828 
9.997  7044 

9.997  8272 

9-997  9509 

9.998  0753 

9.998  2002 

9.998  3256 
9.998  451 1 

9.998  5768 
9.998  7024 
9.998  8279 

9.998  9531 
9.9990781 

9.999  2028 

9.999  3270 
9.999  4509 
9.999  5745 
9.999  6977 

9.999  8205 


DifF.fof 
xHour. 


+44.1 

44.5 
44.8 

+45.1 

45.5 
46.0 

+46.5 
47.0 

47.5 

+48.1 

48.7 
49-3 

+49.9 
50.4 
50.9 

+51.3 
51.7 
51.9 

+52.1 
52.2 

52.3 

+52.3 
52.3 
52.2 

+52.1 
52.0 

51.9 

+51.7 
51.6 

514 
51.3 

+51. 1 


Mean 

SidcrvalN 


h      m         s 
I    25    58.84 

I    22       2.93 

I    18      7.02 

I  14  II. 12 
I    10    15.21 

I     6  19.30 

I       2    23.39 

o  58  27.48 
o  54  31-58 

o  50  35.67 

o  46  39-76 
o  42  43.85 

o  38  47-94 
o  34  52.04 

o  30  56.13 

o  27  0.22 
o  23  4.31 
o  19    8.40 

o  15  12.50 
on  16.59 
o    7  20.68 

o  3    24.77 

23  59    28 .  86 

23  55  32.96 

23  51   37-05 


{ 


23  47  41.14 

23  43  45.23 

23  39  49-33 

23  35  53.42 

23  31  57.51 

23  28  1.60 

23  24  5.69 

23  20  9.79 


Nom. — The  longitttdes  in  the  column  Jl  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  X'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year. 


Diff.  for  X  Hour. 

— 9^.8*96. 

(Table  U.) 
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29 


THE  MOON'S 


SBMIDIAMBTBR. 


HORIZONTAL  PARALUIX. 


UPPER  TRANSIT. 


AGE. 


Noon* 


II 


4  45-8 
4  49-4 

4  55-4 

5  41 
5  15-2 
5  28.7 

5  43.8 

5  59-6 

6  15.0 

6  28.2 

6  37-9 
6  42.8 


6 
6 
6 

6 
6 

5 


5 
4 
4 

4 
4 
4 


42.5 
37.0 

273 

14.8 

0.9 

46.7 


5  33-3 
5  21.3 
5  no 


2.4 

55-6 
50.3 

46.6 

44-3 
43-4 


4  43-9 
4  46.0 

4  49-8 
4  55-6 


15     3-5 


Kidnlgiit. 


Nooo* 


n 


II 


4  47-3 
4  52.1 

4  59-4 

5  9-3 
5  21.7 

5  36.1 

5  51.7 

6  7-5 
6  21.9 

6  33-6 
6  41.0 

6  43-3 

6  40.3 
6  32.6 
6  21.3 

6  7.9 
5  53.8 
5  39-9 

5  27.1 

5  15-9 
5     6.5 

4  58.8 
4  52.7 
4  48-3 

4  45-3 
4  43-7 
4  43-4 

4  44-7 
4  47-7 
4  52.5 
4  59-3 


15     8.3 


54  5-22 
54  18.22 

54  40.38 

55  12.09 

55  53.14 

56  42.46 

57  37.90 

58  36.05 

59  32.23 

60  20.87 

60  56.46 

61  14.58 

61  13.22 
60  53.15 
60  17.69 

59  31-75 
58  40.54 
57  48.64 

56  59.53 
56  15.39 
55  37.45 

55  6.00 
54  40.88 

5421.71 

54    8.01 

53  59.51 
53  56.12 

53  58.03 

54  5.75 

54  19.89 
5441.18 

55  10.22 


Diff.for 
xHour. 


II 
+0.362 
0.738 

X.I33 

+1.5*0 
1.894 

3.30a 

+a.394 
3.4x8 
3.334 

+1.791 

1. 143 
+0.3S3 

-0.461 
1. 187 
1.73a 

-3.059 
3.176 
3.134 

-1-954 
1.715 
1.445 

-1.177 
0.930 
0.683 

-0.461 

0.348 

-0.033 

+0.197 
0.451 

0-733 
1.045 

+1-377 


Midnixht. 


II 


54  10.62 
54  28.12 

54  55.04 

55  31.49 

56  16.87 

57  9.60 

58  6.90 

59  4.72 

59  57.85 

60  40.61 

61  7.90 
61  16.35 

61  5.37 
60  37.06 

59  55-70 

59  6.49 
58  14.43 
57  23.57 

56  36.74 
55  55.61 
55  20.92 

54  52.67 
54  30.58 
54  14.20 

54  3.12 
53  57.17 

53  56.39 

54  1. 13 

5411.97 
54  29.60 

54  54.70 

55  27.76 


Diff.for 
X  Hour. 


Meridian  of 
Greenwidi. 


It 


+0.540 
0.933 
1.333 

+1.713 
3.059 
3.316 

+3.431 

«.35i 
3.036 

+1.491 
+0.758 
-0.058 

-0.843 
1.486 

1.933 

-a. 143 
3.169 
3.050 

-1 .841 

1.581 
1.310 

.-1.046 
0.798 
0.570 

-0.354 
-0.143 

+0.079 

+0.331 
0.588 
0.886 
1.309 

+1.545 


h       m 

3  13.9 

3  57.1 

4  43.6 

5  33.9 

6  27.9 

7  24.6 

8  22.4 

9  19.7 

10  15.2 

11  8.6 

12  0.4 

12  51.7 

13  43.7 

14  37.5 

15  33.8 

16  32.5 

17  32.4 

18  31.5 

19  27.9 

20  20.3 

21  8.5 

21  53.0 

22  34.6 

23  14.3 

23  53.1 
6 

o  32.1 


I 
I 
2 

3 


12.4 

54.8 
40.0 

28.6 


4  20.5 


Diff.for 
I  Hour. 


Noon. 


m 
1.74 

1.86 

3.01 

3.17 
3.31 
3.40 

3.41 
3.36 
3.37 

3.19 
3.14 
3.14 

3.30 
3.39 
3.40 

3.48 
3.49 
3.43 

3.37 
3.09 

1.93 
1.79 

1.68 
1.63 

1.63 

•  . 
1.65 

1.71 
1.83 

1.95 
3.09 

3.33 


d 

4-5 
5-5 
6.5 

7.5 
8.5 
9.5 

10.5 

11.5 
12.5 

13.5 
14.5 
15.5 

16.5 

17.5 
18.5 

19.5 
20.5 

21.5 

22.5 
23.5 
24.5 

25.5 
26.5 

27.5 

28.5 

29.5 
0.7 

1.7 
2.7 
3-7 
4.7 

5.7 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Aacensioa. 

DifiF. 

for 

zMin. 

Declination. 

Diff. 
for 

iMin. 

Hour. 

Right  AAceosion. 

DifiF. 

for 

xMin. 

Declination. 

DifiF. 

for 

I  Mia. 

SUNDAY  I. 

TUESDAY  3. 

h    m       s 

s 

•      /       // 

ft 

h    m       s 

8 

•      /       «f 

" 

O 

I  42   13.61 

1.8466 

N.  14  33    6.9 

xa.439 

0 

3  16     9.47 

3.0853 

N.  33  13  39.8 

8.883 

I 

I  44     4.52 

1.8503 

14  45  31-7 

X3.387 

I 

3  18  14.77 

a. 09 13 

33  22  19.8 

«.7«4 

2 

I  45  55-65 

X .854X 

14  57  53-3 

xa.333 

2 

3  20  20.43 

3.0973 

23  31    3-9 

8.686 

3 

I  47  47 -oi 

1 .8579 

15  10  II. 7 

13.379 

3 

3  22  26.45 

a. 1033 

23  39  42.1 

8.586 

4 

I  49  38.60 

I. 86x8 

15  22  26.8 

X3.333 

4 

3  24  32.82 

a.io93 

23  48  14.3 

8.484 

5 

I  51  30.43 

X.86S9 

15  34  38.5 

X3.X67 

5 

3  26  39.56 

a. "53 

23  56  40.3 

8.389 

6 

I  53  22.51 

1.8700 

IS  46  46.8 

xa.xo9 

6 

3  28  46.66 

a. 1313 

24    5    0.0 

8.878 

7 

I  55  14.83 

X.874X 

15  58  51.6 

X3.05X 

7 

3  30  54-12 

3.1373 

24  13  13.6 

8.174 

8 

I  57     7 -40 

X .878a 

16  10  52.9 

XX. 993 

8 

3  33     1-94 

a.  1334 

24  21  20.9 

8.068 

9 

I  59    0.21 

I .88a3 

16  22  50.7 

XX. 933 

9 

3  35  10.13 

a.  1395 

24  29  31.8 

7.96a 

lO 

2    0  53.28 

X.8867 

16  34  44.9 

IX. 873 

10 

3  37  18.68 

3.1456 

34  37  16.3 

7.854 

II 

2    2  46^61 

X.891X 

16  46  35-4 

XX.8XX 

II 

3  39  27.60 

a. 1517 

24  45    4.3 

7.745 

12 

2    4  40.21 

X.8955 

16  58  22.2 

IX. 748 

12 

3  41  36.88 

3.1578 

34  53  45.7 

7.635 

13 

2    6  34.07 

x.89»8 

17  10    5.2 

XX. 685 

13 

3  43  46.53 

a.  1638 

25    0  30.5 

7-534 

14 

2     8  28.19 

X.9043 

17  21  44.4 

IX. 633 

14 

3  45  56.54 

a. 1699 

35     7  48.6 

7.4x3 

15 

2  10  22.59 

1.9089 

17  33  19-8 

"•557 

15 

3  48    6.92 

a. 1760 

25  15    9-9 

7.398 

16 

2  12  17.26 

I.9J3S 

17  44  51.2 

11.490 

16 

3  50  17.66 

a.i83i 

35   33    34.4 

7.X84 

17 

2  14  12.21 

1.9x83 

17  56  18.6 

IX. 4*3 

17 

3  52  28.77 

a.z88i 

35    39  33.0 

7.069 

18 

2  16    7.44 

1.9399 

18    7  42.0 

"356 

18 

3  54  40.23 

3.1943 

25   36  32.7 

6.9S3 

19 

2  18    2.96 

x.9«77 

18  19    1.3 

XI. 388 

19 

3  56  52.07 

3.3003 

35  43    36.4 

6.83s 

20 

2  19  58.76 

I .9325 

18  30  16.5 

11.3X8 

20 

3  59    4.27 

3.3063 

35    50   13.9 

6.7x6 

21 

2  21  54.86 

1.9374 

18  41  27.5 

11.148 

91 

4    I  16.83 

3.3134 

25    56   52.3 

6. 597 

22 

2  23  51.25 

x.94fl3 

18  52  34.2 

XX. 076 

23 

4     3  29.76 

3.3185 

26      3    24.5 

6-476 

23 

2  25  47.93 
lid 

1  -9473 

[ONDA 

N.  19    3  36.6 
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2 


o 
42 
25 

7 

SO 
32 
14 
56 

39 
21 

3 

45 
27 

9 
51 
33 
15 
57 

39 

21 


N. 


2    3 

I  45 
I  26 

I    8 


SO 

39-0 

9-7 

37-3 
1.8 

234 
42.2 

58.2 

II. 7 

22.8 

31-5 
38.0 

42-4 
44.8 

45-4 

44-3 
41.6 

37-4 

31-9 

25-1 
17.2 

8.3 
58.6 

48.2 


THURSDAY  12. 


19.17 

9.3358 

32.72 

3.3359 

46.28 

3.336X 

59-85 

3.3363 

13-44 

3.aa68 

27.06 

3.3373 

40.70 

3.3376 

54.37 

3.aa8a 

8.08 

a. 9389 

21.84 

3.3397 

35-64 

a.  3304 

49.49 

3.33x3 

3-40 

2.9323 

17-37 

2.2333 

31-40 

2.9345 

45-51 

9.9358 

5969 

9.3370 

13-95 

2.2384 

28.30 

2.9398 

42.73 

2.24x3 

57-26 

9.9430 

11.89 

8.9447 

26.62 

9.9464 

41.46 

9.9483 

56.41 

9.950a 

N.    o  50  37.2 

o  32  25.7 

N.   o  14  13.8 

S.    o    3  58.4 

o  22  10.6 

0  40  22.8 

0  58  34.8 

1  16  46.6 
I   34   58.0 

1  53    8.9 

2  II  19. 1 
2  39  28.6 

2  47  37-1 

3  5  44-6 
3  23  51.0 
3  41  56.2 

3  59  59-9 

4  18    2.1 

4  36  2.7 

4  54  1-5 

5  "  58.4 
5  29  53-3 

5  47  46.0 

6  5  36.5 
S.    6  23  34.5 


17.405 
17.461 
X7.5X4 
X7.566 
17.6x6 
17.663 
17.710 
17.754 
X7.795 

X7.835 
X7.873 
X7.909 
X7.943 
X7.975 
X8.004 
x8.03g 
18.058 
18.081 
18.XO3 
18.133 
18.140 
18.155 
x8.z68 
18.178 


i8.z88 
Z8.Z95 
zS.aoz 
x8.ao3 
x8.90i3 
zS.aoa 
X8.Z98 
xS.XM 
x8.z86 
X8.X76 
X8.Z64 
X8.Z50 
X8.Z33 
x8.xz6 
X8.097 

18.074 
X8.049 
z8.oa3 
X7.995 
X7.964 
X7.93a 
X7.897 
X7.S60 
Z7.8»X 
X7-»8o 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour.  Riwht  A«OMi<inm. 

Diff. 

for 

xMin. 

Declination. 

Diff. 

for 

xMin. 

1 
Hour.  Right  Ascension. 

Diff. 

for 

iMin. 

Declination. 

Diff. 
for 

zMin. 

Fl 

R1BA\ 

■13. 

SUNDAY  15. 

h    m       s 

s 

•      1       It 

n 

h    m       s 

s 

•        r        r; 

tt 

O 

12  35  56.41 

a.  950a 

S.    6  23  24.5 

17.780 

0 

14  27  20.74 

9.4098 

S.  19  II  sa.9 

13.514 

z 

12  38  11.48 

a.asaa 

6  41  10. 1 

17.738 

I 

14  29  45.45 

9.4138 

19    25    19.8 

13.382 

a 

12  40  26.67 

a. 254* 

6  58  53  0 

17.693 

a 

14  32  10.40 

9.4179 

19   38    38.7 

13.948 

3 

12  42  41.98 

9.2563 

7  16  33.2 

X7.646 

3 

14  34  35-6o 

9.492Z 

19  51  49-5 

Z3.ZXZ 

4 

12  44  57.4a 

8.3585 

7  34  10.5 

17.596 

4 

14  37     1-05 

9.4969 

20    4  52.0 

12.973 

5 

12  47  13.00 

a. 2608 

7  51  44.7 

17-544 

5 

14  39  26.74 

a. 4303 

20  17  46.3 

12.835 

6 

12  49  28.72 

3.2639 

8    9  15-8 

17.492 

6 

14  41  52.68 

a. 4343 

20  30  32.2 

12.694 

7 

12  51  44.58 

a.a655 

8  26  43.7 

17.437 

7 

14  44  18.86 

9.4383 

20  43    9.6 

12.553 

8 

12  54     0.58 

a.a68o 

8  44    8.2 

17.380 

8 

14  46  45.28 

9.4494 

20  55  38-S 

za.409 

9 

12  56  16.74 

3.2706 

9     I  29.3 

17.32X 

9 

14  49  11.95 

a. 4465 

21     7  58-7 

13.364 

xo 

12  58  3305 

a.a73a 

9  18  46.7 

17.258 

10 

14  51  38.86 

9.4505 

21  20  10.2 

13. 1X8 

II 

13     0  49- 52 

2.2759 

9  36    0.3 

17.195 

II 

14  54    6.01 

2.4544 

21  32  12.9 

11.971 

13 

13     3     6.16 

2.2787 

9  53  10. 1 

X7.130 

12 

14  56  33-39 

a. 4583 

21  44    6.7 

11.833 

13 

13     5  22.96 

3.28x4 

10  10  15.9 

17.063 

13 

14  59     1. 01 

9.4623 

21  55  Si-S 

1I.67X 

14 

13     7  39-93 

8.2843 

10  27  17.6 

X6.993 

14 

15     I  28.87 

9.4663 

22    7  27.2 

11.519 

IS 

13     9  57-08 

9.3873 

10  44  i5-« 

16.922 

15 

15    3  56.96 

3.4700 

22  18  53.8 

11.367 

i6 

13  12  14.41 

3.3903 

II     I    8.2 

16.848 

16 

15     6  25.27 

a. 4738 

22  30  II. 2 

IX. 2x3 

1/ 

13  14  31.92 

3.2934 

II  17  56.8 

16.773 

17 

IS    8  53.82 

a. 4777 

22  41  19.4 

I X .058 

i3 

13  16  49.61 

9.9964 

II  34  40.9 

16.696 

18 

15  II  22.59 

9.48x3 

22  52  18.1 

10.900 

19 

13  19    7-49 

3.3997 

II  51  20.3 

16.617 

^9 

15  13  51-58 

9.4850 

23     3     7-4 

10.743 

20 

13  21  25.57 

9.3029 

12    7  54.9 

16.536 

20 

15  16  20.79 

9.4887 

23  13  47-2 

10.584 

21 

13  23  43.84 

a. 306a 

12  24  24.6 

16.453 

21 

15  18  50.22 

a. 4923 

23  24  17s 

xo.4a4 

22 

13  26    2.31 

2.3095 

12  40  49-2 

16.367 

22 

15  21  19.86 

a. 4958 

23  34  38.1 

X0.263 

23 

13  28  30.98 
SAl 

2.3139 

rURD.A 

S.  12  57    8.6 
lY  14. 

x6.a8o 

23 

IS  23  4971 

M( 

9.499a 

3NDA^ 

S.  23  44  49-0 
f  16. 

ZO.XOO 

O 

13  30  39-86 

9.3x63 

S.  13  13  22.8 

16.199 

0 

15  26  19.76 

9.5025 

S.  23  54  50.1 

9.936 

I 

13  32  5894 

3.3x98 

13  29  31.6 

16.XOZ 

I 

15  28  50.01 

a. 5059 

24    4  41.3 

9.772 

3 

13  35  18.24 

2.3234 

13  45  34.9 

Z6.008 

2 

IS  31  20.47 

3.5093 

24  14  22.7 

9.607 

3 

13  37  37-75 

9.3270 

14     I  32.5 

15.9x3 

3 

15  33  51-12 

a. 5124 

24  23  54. 1 

9.440 

4 

13  39  57  48 

2.3307 

14  17  24.4 

15-817 

4 

15  36  21.96 

2.5155 

24  33  iS-S 

9-373 

5 

13  42  17-43 

2.3343 

14  33  10.5 

15.719 

5 

IS  38  52  98 

9.5186 

24  42  26.8 

9.103 

6 

13  44  37-6o 

2.3380 

14  48  50.7 

15.6x9 

6 

15  41  24.19 

9.5216 

24  51  27.9 

8.933 

7 

13  46  57-99 

2.3418 

15    4  24.8 

15.517 

7 

IS  43  55-57 

2.5244 

25     0  18.8 

8.763 

8 

13  49  18.61 

2.3456 

15  19  52.7 

15-413 

8 

15  46  27.12 

2.5273 

25    8  59.5 

8.593 

9 

13  51  3946 

2.3493 

15  35  14.3 

15.308 

9 

15  48  5884 

a.  5300 

25  17  29.9 

8.421 

lO 

13  54    0.53 

2.3532 

15  50  29.6 

Z5.20X 

10 

15  51  30-72 

a.S327 

25  25  50.0 

8.248 

II 

13  56  21.84 

23572 

16     5  38.4 

15.091 

II 

IS  54    2.76 

a. 5352 

25  33  59-7 

8.074 

12 

13  58  43-39 

3.36IX 

16  20  40.5 

14-979 

12 

IS  56  34.94 

a. 5376 

25  41  58.9 

7.900 

13 

14     I     5-17 

3.3650 

16  35  35-9 

X4.867 

13 

15  59     7-27 

2.5400 

25  49  47-7 

7.7as 

14 

14     3  27.19 

2.3690 

16  50  24.5 

14.753 

14 

16     I  39-74 

a.  5423 

25  57  25.9 

7.549 

15 

14     5  49-45 

2.3730 

17     5    6.2 

X4.636 

15 

16    4  12.34 

2.5444 

26    4  53.6 

7.373 

16 

14     8  11.95 

2.3770 

17  19  40.8 

X4.518 

16 

16    6  45.07 

a. 5465 

26  12  10.6 

7  195 

17 

14  10  34.69 

2.38x0 

17  34    8.3 

14. 398 

17 

16    9  17.92 

2.5484 

26  19  17.0 

7.018 

18 

14  12  57.67 

a-385X 

17  48  28.6 

X4.978 

18 

16  II  50.88 

2.5503 

26  26  12.8 

6.840 

J9 

14  15  20.90 

a. 3893 

18    2  41.6 

14-154 

19 

16  14  23.95 

2.5520 

26  32  57.8 

6.661 

20 

14  17  44.38 

2-3933 

18  16  47.1 

14.039 

20 

16  16  57.12 

2.5537 

26  39  32.1 

6.483 

21 

14  30    8.10 

2.3974 

18  30  45-1 

13.903 

21 

16  19  30.39 

2.5552 

26  45  55-7 

6.303 

32 

14  22  32.07 

3.4015 

18  44  35-4 

13-775 

22 

16  22     3.74 

a. 5566 

26  52    8.4 

6.123 

23 

14  24  56.28 

a. 4056 

18  58  18. 1 

13 .646 

23 

16  24  37.18 

2-5579 

26  58  10.4 

5-943 

24 

14  27  20.74 

9.4098 

S.  19  II  52.9 

13-514 

24 

16  27  10.69 

2.5590 

S.  27    4    1.5 

5.761 

84368° — 19 14- 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 

Right  AAcensum. 

DM. 

for 

zMin. 

Dfcltnation. 

DifiF. 

for 

zMin. 

Hour. 

Diff. 

for 

zMin. 

Dedination. 

Diff. 
for 

TUESDAY  17. 

THURSDAY  19. 

h    m       s 

9 

e        /         #/ 

ti 

h    m       8 

8 

•      t       II 

n 

O 

16  27  10.69 

a.5S90 

S.  27    4    1.5 

5.76Z 

0 

18  28  54.82 

a. 4642 

S.    28   12   42.2 

3.746 

I 

16  29  44.26 

3.560Z 

27    9  41.7 

5. 579 

I 

18  31  22.53 

2-4592 

28      9   52.6 

9.908 

2 

16  32  17.90 

9.56XZ 

27   15  II.O 

S.398 

2 

18  33  49  92 

2.4543 

28    6  53.3 

3.06S 

3 

16  34  5159 

a. 5618 

27  20  29.5 

5.217 

3 

18  36  17.02 

2.449Z 

28    3  44.4 

3.aa8 

4 

16  37  25-32 

2.5635 

27  25  37-0 

5034 

4 

18  38  43.81 

2.4438 

28    0  25.9 

3.387 

5 

16  39  59-09 

9.5631 

27  30  33-^ 

4.853 

5 

18  41  10.28 

2.4386 

27  56  58.0 

3.544 

6 

16  42  32.89 

a. 5635 

27  35  193 

4.669 

6 

18  43  36.44 

2.4333 

27  53  20.6 

3.70a 

7 

16  45    6.71 

a. 5638 

27  39  53-9 

4.486 

7 

18  46    2.27 

2.4278 

27  49  33-8 

3.858 

8 

16  47  40,54 

a. 5639 

27  44  17-6 

4.304 

8 

18  48  27.77 

a .4333 

27  45  37-7 

4. OX  a 

9 

16  50  14.38 

a. 5640 

27  48  30.4 

4.133 

9 

18  50  52.94 

3.4167 

27  41  32.4 

4-165 

lO 

16  52  48.22 

a. 5639 

27  52  32.2 

3.938 

10 

18  53  17-77 

3.4x10 

27  37  17-9 

4.3x8 

II 

16  55  22.05 

a.  5638 

27  56  23.0 

3.756 

II 

18  55  42.26 

2.4053 

27  32  54.3 

4.468 

12 

16  57  55-87 

a.  5634 

28    0    2.9 

3.573 

12 

18  58    6.40 

2.3994 

27  28  21.7 

4.6x8 

13 

17    0  29.66 

3.5639 

28    3  31.7 

3.389 

13 

19    0  30.19 

3  .3935 

27  23  40.1 

4.768 

14 

17     3    3-42 

3.5633 

28    6  49.6 

3.307 

14 

19    2  53.62 

a. 3876 

27  18  49.6 

4.9x5 

15 

17     5  37-13 

3.56x4 

28    9  56.6 

3.035 

15 

19    5  16.70 

3.38x6 

27  13  50-3 

5.06X 

i6 

17    8  10.79 

a. 5606 

28  12  52.6 

a. 843 

16 

19    7  39-41 

2.3755 

27    8  42.3 

5.306 

17 

17  10  44.40 

3.5596 

28  15  37.6 

a. 660 

17 

19  10    1.76 

2.3693 

27    3  25.6 

5-3SX 

i8 

17  13  17.94 

a. 5584 

28  18  11.8 

2.478 

18 

19  12  23.73 

3.3631 

26  58    0.2 

5.493 

19 

17  15  51-41 

3.557a 

28  20  35.0 

3.396 

19 

19  14  45-33 

3.3569 

26  52  26.4 

5.634 

20 

17  18  24.80 

2.5557 

28  22  47.3 

a.xz4 

20 

19  17     6.56 

2 .3507 

26  46  44.1 

5.770 

21 

17  20  58.09 

3.5S4X 

28  24  48.7 

1.933 

21 

19  19  27.41 

2.3443 

26  40  53-3 

5.9x5 

22 

17  23  31.29 

a. 5535 

28  26  39.3 

X.753 

22 

19  21  47.88 

2.3379 

26  34  54-3 

6.053 

23 

17  26    4.39 
WEI 

2.5507 

)NESD 

S.  28  28  19.0 
AY  18. 

1.57a 

23 

19  24    7.96 
F] 

3.33x5 

R.IDAY 

S.  26  28  47.0 
'  20. 

6.X89 

O 

17  28  37.37 

2.5487 

S.  28  29  47.9 

1.392 

0 

19  26  27.66 

2.3251  1 

S.  26  22  31.6 

6.324 

I 

17  31  10.23 

3.5466 

28  31    6.0 

x.aia 

I 

19  28  46.97 

3.3x86 

26  16    8.1 

6.458 

2 

17  33  42.96 

2.5443 

28  32  13.3 

1.033 

2 

19  31    5-89 

3.3x30 

26    9  36.6 

6.59X 

3 

17  36  15-55 

3.5430 

28  33    9-9 

0.854 

3 

19  33  24.41 

3.3054 

26    2  57.2 

6.723 

4 

17  38  48.00 

2.5395 

28  33  55-8 

0.676 

4 

19  35  42.54 

3.3988 

25  56    9-9 

6.853 

5 

17  41  20.29 

2.5368 

28  34  31.0 

0.498 

5 

19  38    0.27 

3.3933 

25  49  14-9 

6.98X 

6 

17  43  52.42 

2.5341 

28  34  55-5 

0.320 

6 

19  40  17.61 

3.3857 

25  42  12.2 

7.X09 

7 

17  46  24.38 

3.5313 

28  35    9.4 

-0.144 

7 

19  42  34.55 

3.3789 

25  35     1-8 

7.236 

8 

17  48  56.16 

2.5283 

28  35  12.8 

+0.033 

8 

19  44  51.08 

3.3733 

25  27  43-9 

7.361 

9 

17  51  27.77 

a. 5353 

2835    5.6 

0.308 

9 

19  47     7.22 

3.3656 

25  20  18.5 

7.485 

lO 

17  53  59- 18 

3.5318 

28  34  47-9 

0.383 

10 

19  49  22.95 

3.3588 

25  12  45.7 

7.607 

II 

17  56  30.39 

3.5185 

28  34  19.7 

0.557 

II 

19  51  38.28 

3.353X 

25    5    5-6 

7-728 

12 

17  59     1.40 

2.5150 

28  33  41. 1 

0.730 

12 

19  53  53  20 

2.3453 

24  57  18.3 

7.848 

13 

18     I  32.19 

3.5113 

28  32  52.1 

0.903 

13 

19  56    7.72 

3.3387 

24  49  23.8 

7.968 

14 

18    4    2.76 

a. 5076 

28  31  52.8 

Z.074 

14 

19  58  21.84 

3.33X9 

24  41  22.2 

8.084 

15 

18    6  33.10 

3.5038 

28  30  43.2 

X.346 

15 

20    0  35.55 

3.335a 

24  33  13-7 

S.aoo 

16 

18    9    3.21 

2.4998 

28  29  23.3 

Z.4Z6 

16 

20    2  48.86 

3.3X84 

24  24  58.2 

8.3x5 

17 

18  II  33.07 

2.4957 

28  27  53.3 

1.585 

17 

20    5     1.76 

3.3XX7 

24  16  35.9 

8.438 

18 

18  14    2.69 

3.4915 

28  26  13. 1 

X.7S4 

18 

20    7  14.26 

3.3050 

24    8    6.8 

8.S4X 

19 

18  16  32.05 

3.4873 

28  24  22.8 

Z.933 

19 

20    9  26.36 

2.1983 

23  59  310 

8.653 

20 

18  19    I. 15 

3.4838 

28  22  22.5 

3.088 

20 

20  II  38.05 

3.19X4 

23  50  48.5 

8.76a 

21 

18  21  29.98 

2.4783 

28  20  12.3 

2.253 

21 

20  13  49-33 

2.1847 

23  41  59-6 

8.869 

22 

18  23  58.54 

2.4738 

28  17  52.1 

3.4X8 

22 

20  16    0.21 

3.X780 

23  33    4.2 

8.977 

23 

18  26  26.82 

2.4690 

28  15  22.1 

2.583 

23 

20  18  10.69 

9.1713 

23  24    2.4 

9.083 

24 

18  28  54.82 

3.4643 

S.  28  12  42.2 

a.  746 

24 

20  20  20.77 

a.z647 
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2  29    9.37 

1-9547 

19  19  38.8 

XO.848 

7 

4    8  58.63 

a.3o8x 

26  15  15.8 

6.088 

8 

2  31     6,79 

I  9594 

19  30  27.4 

10.773 

8 

4  II  11.27 

a.ax33 

26  21  17.3 

5-963 

9 

2  33    4-50 

1-9643 

19  41  11.5 

10.696 

9 

4  13  24.22 

a. 2x84 

26  27  11.4 

5.839 

xo 

2  35    2.51 

X.9693 

19  51  50.9 

xo.6t8 

10 

4  15  37-48 

a.aa36 

26  32  58.0 

5.713 

II 

2  37    0.81 

1.974a 

20    2  25.6 

10.538 

II 

4  17  51-05 

a.aa87 

26  38  37.0 

5.588 

12 

2  38  5941 

1.979a 

20  12  55.5 

X0.458 

12 

4  20    4.92 

a. 3338 

26  44    8.5 

5«46x 

13 

2  40  58.31 

1.984a 

20  23  20.6 

10.378 

13 

4  22  19.10 

3.3388 

26  49  32.3 

5.332 

14 

2  42  5751 

x.989a 

20  33  40.8 

10.296 

,14 

4  24  33-57 

2.3437 

26  54  48.3 

5.303 

15 

2  44  57-OI 

X-9943 

20  43  56.1 

xo.ai3 

15 

4  26  48.34 

3.3487 

26  59  56.6 

5.073 

i6 

2  46  56.82 

1-9993 

20  54    6.4 

XO.X30 

16 

4  29    3.41 

3.3535 

27    4  57-0 

4-943 

17 

2  48  56.93 

a. 0044 

21    4  11.7 

X  0.045 

17 

4  31  18.76 

2.2583 

27     9  49.6 

4.810 

i8 

2  50  57-35 

9.0096 

21  14  11.8 

9-959 

18 

4  33  34.41 

2.2639 

27  14  34.2 

4-677 

19 

2  52  58-o» 

1.0x48 

21  24    6.8 

9-873 

19 

4  35  50.34 

2.2679 

27  19  10.8 

4.543 

30 

2  54  59-13 

2  .oaox 

21  33  56.5 

9-784 

20 

4  38    6.56 

2.2727 

27  23  39.4 

4-409 

21 

2  57    0-49 

2.0JS3 

21  43  40.9 

9-696 

21 

4  40  23.06 

2.2773 

27  27  59-9 

4-374 

22 

2  59    2.16 

2 .0305 

21  53  20.0 

9.607 

22 

4  42  39.83 

2.a8x8 

27  32  12.3 

4.138 

23 

3     1    4-15 

a. 03 58 

3NDA1 

N.  22    2  53.7 
r  30. 

9.516 

23 

4  44  56,88 
WEDNE 

a.a864 

;SDAY, 

N.  27  36  16.4 
APRIL  I. 

4.000 

O 

3    3    6.45 

3.0411 

N.  22  12  21.9 

9.434 

0 

4  47  14-20 

a. 3909 

N.  27  40  12.3 

3.863 

X 

3    5    9-o8 
3    7  12.02 

a. 0464 
2.05x7 

22  21  44.6 
22  31    1.7 

9.33a 
9.338 

2 

3 

3    9  15-28 

a.os7X 

22  40  13. 1 

9-143 

4 

3  II  18.87 

2.o6a5 

22  49  18.8 

9.047 

PHASES 

OFT] 

HEE  MOON. 

5 

3  13  22.78 

a. 0678 

22  58  18.7 

8.951 

6 

3  IS  27.01 
3  17  31-57 

a. 0733 
2.0787 

23    7  12.9 
23  16    I.I 

8.853 
8.754 

7 

8 

3  19  36.45 

2.084X 

23  24  43-4 

8.655 

d 

h       m 

9 

3  21  41.66 

a. 0896 

23  33  197 

8.554 

D 

First  Quartei 

m             m 

.     .  Mar.      4  : 

[7       3.0 

xo 

3  23  47-20 
3  25  53.06 

a. 0950 
2.X004 

23  41  49.9 
23  50  13 -9 

8.453 
8.349 

0 

Full  Moon 

II  ; 

16    18.5 

IX 

^  >k 

3  27  5925 

a.  1058 

23  58  31.8 

8.a46 

a 

Last  Quarter 

■       •       •       •       lo 

7  39-4 

12 

13 

3  30    5-76 

2.XXX3 

24    6  43.4 

8.X4X 

• 

New  Moon 

•            • 

26 

6    9.1 

14 

3  32  12.61 

a.xx68 

24  14  48.7 

8.036 

15 

3  34  19-78 
3  36  27.27 

a.xaaa 
a.ia76 

24  22  47.7 
24  30  40.2 

7-939 
7.8aa 

16 

17 

3  38  35-09 

a.X33Z 

24  38  26.3 

7-713 

d        h 

18 

3  40  43  24 

a.x386 

24  46    5.8 

7.603 

a 

Perigee    .    . 

•             • 

.     .     .  Mar. 

XL               U 

[2    10.3 

19 
20 

3  42  51-72 
3  45    0-52 

a.X440 
2.1494 

24  53  38.7 

25  1     4-8 

7-493 
7.380 

a 

Apogee    .     . 

■               ■ 

1 

»7    3-5 

21 
99 

3  47    965 
3  49  19.10 

3.1548 
a.x6o3 

25    8  24.3 
25  15  37.0 

7.a68 

M    "V  r  M 

Mm 

7-154 

23 

3  SI  28.88 

3.1657 

25  22  42.8 

7.039 

24 

3  53  38.98 

9.X7ZO 

N.  25  29  41.7 

6.9?4 
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APEIL,  1914. 

AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 
30 

31 


THE  SUN'S 


Apparent  Right 
Ascension. 


h     m       s 
040     9.75 

o  43  48.18 
o  47  26.71 

o  51    536 
o  54  44.16 

o  58  23.12 


2    2.25 

5  41-57 
9  21.10 

13  0.S7 
16  40.91 
20  21.24 

24  1.87 
27  42.83 
31  24.12 

35  5.78 
38  47.82 
42  30- 2  5 

46  13.08 

49  56.33 
53  40.01 


1  57  24.14 

2  I  8.72 
2    4  53-76 

2  8  39.27 
2  12  25.27 
2  16  11.76 

2  19  58.74 
2  23  46.21 

2  27  34.19 
2  31  22.68 


Diff.  for 
z  Hour. 


s 
9.100 

9.105 
9.IIO 

9."5 
9. 121 

9.127 

9.134 
9.143 
9-152 

9.163 
9.174 
9.187 

9.200 
9.214 
9.228 

9.244 
9.260 

9-277 

9.294 

9-3" 
9329 

9.348 
9.367 
9.387 

9407 

9-427 
9-447 

9.468 

9.489 
9.510 

9.531 


Apparent  Decli- 
nation. 


n 


-M*i 


N.  4  19  32.6 
442  41.6 

5    545.4 

5  28  43.7 

5  51  36.1 

6  14  22.2 

637    1-8 

6  59  34-6 

7  22    0.2 

7  44  18.2 

8  628.5 
8  28  30.8 

8  50  24.6 

9  12    9.8 
9  33  46.0 

9  55  12.8 

10  16  29.8 

103736.9 

105833.6 

11  1919.5 

11  3954.4 

12  o  17.9 
12  2029.6 

12  4029.1 

13  o  16.2 

13  1950.4 
133911.5 

1358  19.1 

14  17  12.9 

143552.4 
N.145417.4 


Diff.  for 
I  Hour. 


It 


+57.98 
57.77 
57.55 

+57.31 

5705 
56.78 

+56.50 
56.22 

5592 

+55  60 
55.26 

54.92 

+54.57 
54.20 

53.81 

+5341 
5300 

52.58 

+52.14 
51.69 

51 -22 

+50.73 
50.23 
49.72 

+49.19 
48.65 
48.09 

+47.52 
46.94 

46.35 
+45.74 


Semidiam- 
eter. 


*f 


6  1.89 
6    1.62 

6    1.35 

6  1.08 
6  0.81 
6    0.54 

6  0.27 
6    0.00 

5  59.73 

5  59-46 
5  59.19 
5  58.91 

5  58.64 

5  58.37 
5  58.09 

5  57.82 
5  57.54 
5  57.27 

557.00 

5  56.73 
5  56.47 

5  56.21 
5  55.95 
5  55.69 

5  55-44 
555.19 
5  54.94 

5  54.70 
5  54.46 
5  54.22 


15  53.98 


Sidereal 
Time  of 
Semidi- 
amcter 
Passing 

Me- 
ridian. 


64.47 
64.49 

64.51 

64.53 
64.55 
64.58 

64.61 
64.64 
64.68 

64.72 
64.76 
64.80 

64.84 
64.89 

64.94 


Rquatioaol 

Time,  to  be 

Added  to 


Subtracted: 

from 

Apparent 

Time. 


64.99 
65.04 
65.10 

65.16 
65.22 
65.28 

65.34 
65.40 

65.47 

6554 
65.61 

65.68 

65.76 
65.83 
65.91 

65.99 


m         s 

4    8.86 

3  50.79 
3  32.83 

3  14.98 
2  57.27 
2  39-71 

2  22.33 

2  5.15 
I  48.18 

I  31.45 
I  14.98 

o  58.79 

o  42.91 
o  27.35 
o  12.13 


Diff. 
for 


o  2.73 
o  17.21 
o  31.30 

o  44.98 

0  58.24 

1  11.08 

I  23.48 
I  35.42 

I  46.90 

I  57.91 

2  8.45 
2    18.50 

2  28.05 
2  37.10 
2   4565 

2    5369 


s 
0.755 
0.751 
0.746 

0.741 

0.735 
0.728 

0.720 
0.711 
0.702 

0.692 
0.681 
0.668 

0.655 
0.641 
0.627 

O.611 

0.595 
0.578 

0.561 

0.544 
0.526 

0.507 
Ou^ 
0.469 

0449 
0429 

0408 

0.388 
0.367 
0.346 

0.324 


Nont. — ^The  mean  time  of  semidiametcr  passing  meridian  may  be  found  by  subtractinf;  o".iA  from  the  sidereal  time. 
The  sign  +  prefixed  to  the  hourly  diange  of  declination  indicates  that  north  declinations  are  increasing. 


II. 


APRIL,  1914. 

AT  GREENWICH  MEAN  NOON. 


39 


Dayd 

the 
Week. 


Wed. 

Thur. 
Frid. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


I.- 


I 

2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

13 

H 
15 

i6 

17 

id 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent  Rii^t 
Ascension. 


m 


s 


o  40  9.12 
o  43  47.60 
o  47  26.18 

o  51  4.88 

o  54  43.72 
o  58  22.72 


2   1.89 

5  41-25 
9  20.83 

13  065 
16  40.73 

20  21.10 

24  ^'77 
27  42.76 

31  24.09 

35  5-79 
38  47.86 

42  30-32 

46  13.19 

49  56.48 
53  40.20 


1  57  24.36 

2  I  8.97 

2  4  54.04 

2  8  39.58 
2  12  25.61 
2  16  12.12 

2  19  59-12 
2  23  46.62 
2  27  34.62 

2  31  23.14 


Difl.  for 
X  Hour. 


s 
9.102 

9.106 

9. no 

9."5 
9. 121 

9.128 

9  136 
9.145 
9154 

9.165 
9.176 
9.188 

9.201 

9.215 
9.230 

9.245 
9.261 

9.278 

9.295 
9.313 
9.331 

9-349 
9.368 

9.388 

9.408 
9.428 
9.448 

9.469 
9.490 

9-5" 
9.532 


Apparent  DecImA> 
tion. 


It 


N.  4  19  28.6 

4  42  37-9 

5  5  42.0 

5  28  40.6 

5  51  33-3 

6  14  19-7 

6  36  59.6 

6  59  32.6 
721  58.4 

7  44  16.8 

8  6  27.4 
8  28  29.9 

8  50  24.0 

9  12  9.4 
9  33  45.8 

9  55  12.8 
10  16  30.1 

10  37  37.4 

10  58  34.3 

11  19  20.4 

11  3955.5 

12  o  19.1 
12  20  30.9 

12  40  30.6 

13  o  17.8 

13  19  52.2 

13  39  13-4 

13  58  21. 1 

14  17  15.0 

14  35  54-6 
N.1454  19.7 


DifiF.lor 
z  Hour. 


ft 


+57-99 
57.78 
57.56 

+57.32 

57  .C7 
56.80 

+56.52 
56.22 

55.92 

+55.60 
5527 
54.93 

+54.58 
54.21 
53.82 

+53.42 
53.01 
52.59 

+52.15 
51.69 

51.22 

+50.74 
50.24 

49.73 

+49.20 
48.66 
48.10 

+47-53 
46.95 
46.35 

+45.74 


BQuationof 
Time,  to  be 
Subtracted 
from 


Added  to 
Mean  Time. 


m  s 

4  8.91 

3  50.84 

3  32.87 

3  15.02 

2  57.31 

2  39.75 

2  22.36 

2  5.17 

I  48.20 

I  31.46 

I  14.99 

o  58.80 

o  42.91 

o  27.35 

o  12.13 


o  2.73 

o  17.21 

o  31.30 

o  44.98 

0  58.25 

1  11.09 

I  23.49 

I  35.43 

I  46.91 

I  57.92 

2  8.46 

2  18.51 

2  28.07 

2  37.12 

2  45-67 

2  53.71 


Diff.for 
X  Hour. 


s 

0.755 

0.751 
0.746 

0.741 

0.735 
0.728 

0.720 
O.711 
0.702 

0.692 
0.681 
0.668 

0.655 
0.641 
0.627 

0.61 1 

0.595 
0.578 

0.56X 

0.544 
0.526 

0.507 
0.488 
0.469 

0.449 
0.429 

0.408 

0.388 
0.367 
0.346 

0.324 


Sidereal  Time, 

or  Rl^t  Ascen- 

lianof  Mean 

Sun. 


NoTB. — ^The  scmidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations 
are  increasing. 


h    m        8 

o  36  0.20 
o  39  56.76 
o  43  53.31 

o  47  49.86 
o  51  46.42 

o  55  42.97 

o  59  39.53 
3  36.08 

7  32.64 

II  29.19 

15  25.74 
19  22.30 

23  18.85 

27  15.41 
31  11.96 


35 
39 
43 


8.52 

5.07 
1.62 


46  58.18 

50  54.73 
54  51.29 


1  58  47.84 

2  2  44.40 
2  6  40.95 

2  10  37.51 
2  14  34.06 
2  18  30.62 

2  22  27.18 
2  26  23.73 
2  30  20.29 

2  34  16.84 


Diff.  icT  z  Hour, 
(Table  m.) 


40 


APRIL,  1914. 


III. 


AT  GREENWICH  MEAN  NOON. 


1=^ 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


91 
92 

93 

94 

95 
96 

97 
98 

99 

00 
01 
02 

03 
04 

05 

06 

07 
08 

09 
10 
II 

12 
13 

15 
16 

17 

18 

19 
20 


121 


THE  SUN'S 


True  Longitude. 


10  55  36.6 

11  54  46.8 

12  53  54.7 


13 
14 
15 


53 
52 
51 


0.2 

3-5 
4-4 


16  50     3.0 

17  48  59-3 

18  47  53-5 


55  19.8 
54  29.8 
53  37.6 

52  43.0 
51  46.2 
50  46.9 

49  45.4 
48  417 
47  35-7 

19  46  45.5      46  27.6 

20  45  35.6    I  45  176 

21  44  23.7      44     5.6 

22  43  lo.o   I  42  51.7 

23  41  54.5    I  41  36.1 

24  40  37.3    ,  40  18.8 

25  39  18.4      38  59.8 

37  39.1 
36  16.8 


k' 


26  37  57.9 

27  36  35.7 

28  35  11.8 

29  33  46.2 

30  32  19.0 

31  30  50.0 

32  29  19.2 

33  27  46.7 

34  26  12.4 

35  24  36.2 

36  22  58.2 

37  21   18.2 

38  19  36.3 

39  17  52.4 

40  16     6.5 


34  52.8 

33  27.1 

31  59.7 

30  30.6 

28  59.7 

27  27.0 

25  52.6 

24  16.3 

22  38.1 

20  58.0 

19  16.0 

17  32.0 

15  45.9 


Diff.  (or 
X  Houi*. 


ft 


47.97 
47.88 

47.78 

47.68 

47.59 
47.49 

47.39 

47.30 
47.21 

47.12 
47.04 
46.96 

46.89 
46.82 

46.75 

46.68 
46.61 

46.54 

46.47 
46.40 

46.33 

46.25 
46.18 
46.10 

46.03 

45.95 
45.87 

45.79 
45.71 
45.63 


145.55 


Latitude. 


// 


+  0.78 
0.77 
0.71 

+  0.63 

0.54 
0.42 

+  0.28 

0.14 

+  0.01 

—  0.12 
0.22 
0.29 

-0.35 
0.36 

0.35 

-0.31 
0.23 
0.14 

-0.03 

+  0.09 

0.22 

+  0.34 

0.45 
0.56 

+  0.65 
0.72 
0.76 

■f  0.77 
0.77 

0.73 
+  0.66 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


9.999  8205 

9-999  9431 
o.cxx)  0654 

o.cxx)  1877 
O.CXX)  3098 
0.000  4320 

0.000  5545 
0.0006771 
0.000  8001 

0.000  9234 
0.00 1  0471 
o.ooi  171 1 

o.ooi  2953 
O.OOI  4195 
O.OOI  5436 

O.OOI  6674 
O.OOI  7907 
O.OOI  9135 

0.002  0354 

0.002  1565 
0.002  2765 

0.002  3955 
0.002  5132 
0.002  6296 

0.002  7447 
0.002  8584 
0.002  9706 

0.003  0815 
0.003  1909 
0.003  2989 

0.003  4056 


Diff.  for 
zHour 


+5I.I 
51.0 

51.0 

+50.9 

509 
51.0 

+51.0 
51. 1 
51.3 

+51.5 
51.6 

51.7 

+51.7 

51.7 
51-6 

+51.5 
51.3 
51.0 

+50.6 
50.2 
49.8 

+49.3 
48.8 

48.3 

+47-7 
47.x 
46.5 

+45-9 
45-3 
44.7 

+44.2 


Mean  Time  of 
Sidereal  Noon. 


h   m    s 
23  20   9.79 

23  16  13.88 

23  12  17.97 

23  8  22.06 

23   4  26.16 

23  o  30.25 

22  56  34.34 
22  52  38.43 

22  48  42.52 

22  44  46.61 
22  40  50.70 
22  36  54.80 

22  32  58.89 
22  29  2.98 
22  25   7.07 

22  21  II. 16 
22  17  15.25 
22  13  19.34 

22  9  23.44 
22  5  27.53 
22   I  31.62 

21  57  35.71 
21  53  39-8o 
21  49  43.89 

21  45  47.98 
21  41  52.07 
21  37  56.16 

21  34  0.25 

21  30  4.34 
21  26  8.43 

21  22  12.52 


NoTS.— The  longitudes  in  the  column  Jl  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  Jl'  are  referred  to  the  mean  equinox  ol  the  beginning  of  the  Besselian 
fictitious  year. 


Diff.  for  z  Hoar, 
(Tabkn.) 


IV. 
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THE  MOON'S 


SEMIDIAMBTBR. 


Noon. 


5 

5 
6 

6 
6 
6 

6 
6 
6 

6 
6 

5 

5 
5 
5 


tt 


5  3-5 
5  13-7 
5  25-9 


39-9 
550 
10.4 

24.7 

36.3 
43.8 

46.1 
42.8 

34-4 

22.1 

7-3 
51-5 

36.2 
22.2 
10.2 


Midnight. 


5  05 

4  530 

4  47.9 

4  44-8 

4  43.5 

4  43-9 

4  45-8 

4  49.1 

4  53-6 

4  59-6 

5  70 
5  159 


15  26.4 


It 


8.3 
19.5 
5  32.7 


5  47-4 

6  2.8 

6  17.8 

6  30.9 
6  40.6 
6  45.6 

6  45- 1 
6  39.2 

6  28.6 

6  14.9 

5  59-4 
5  43-8 

5  29.0 
5  16.0 
5     51 

4  56.5 
4  50- 2 
4  46.1 

4  43.9 
4  43.5 
4  44.7 

4  47.3 
4  51-2 

4  56.4 

5  3-1 
5  11.3 
5  21.0 


15  32.1 


HORIZONTAL  PARALLAX. 


Noon. 


n 


55  IO-22 

55  4730 

56  32.09 

57  2347 

58  19.14 

59  1558 

60  7.90 

60  50.51 

61  17.99 

61  26.40 
61  14.38 
60  43.62 

59  58.32 
59  400 
58    6.33 

57  10.08 
56  18.80 

55  34-72 

54  58.92 
54  31  69 

54  12.71 

54  I  32 
53  56.74 

53  58.20 

54  510 
54  1702 
54  33-86 

54  55-75 

55  22.93 

55  55-64 

56  33.89 


Diff.  for 
X  Hour. 


n 


+1-377 
1. 710 

a. 01 5 

+2.350 
2.364 
2.304 

+2.018 

1.494 
+0.767 

—0.076 

0-913 
1.620 

—2. 116 
2.370 
2.402 

—2.260 
1.998 
1.669 

-1-313 

0-959 
0.628 

-0.327 
—0.060 
+0.178 

+0.394 

0.599 
0.806 

+1.020 
1.246 
1.480 

+1.704 


Midnight. 


// 


55  27.76 

56  8.78 

56  57.07 

57  50-96 

58  47-53 

59  42.59 

60  30.78 

61  6.44 
61  24.73 

61  22.91 

61  1. 13 
60  22.46 

5931-92 
58  35.26 

57  37-78 

56  43-65 
55  55-77 
55  15.75 

54  44-24 
54  21.21 
54  6.1 1 

53  58.23 

53  56.76 

54  1. 00 

54  10.45 

54  24-82 
5444.16 

55  8.66 

55  38.58 

56  14.09 

56  54-96 


Diff.  for 
X  Hotxr. 


UPPER  TRANSIT. 


AGE. 


Meridian  of 
Greenwich. 


// 


+1-545 
1.868 

2.145 

+2.325 
2.360 
2.190 

+1.785 

1. 152 

+0.353 

-0.504 
1.289 
1.897 

-2.273 
2. 41 1 

a.350 

—2.140 
1.839 
1.492 

-1. 134 
0.790 

0.473 

—0.190 

•fo.062 

0.288 

+0.497 
0.702 

0.912 

+1.132 

1-363 
1.595 

+1.806 


h        m 

4  20.5 

5  15-0 

6  10.9 

7  6.6 

8  0.9 

8  53-5 

9  44-8 

10  35.6 

11  27.1 

12  20.6 

13  17.1 

14  16.8 

15  18.7 

16  20.6 

17  20.1 

18  15-3 

19  5-7 

19  51.6 

20  34.0 

21  14.1 

21  53-0 

22  31.9 

23  1 1-7 
23  53-4 

6 

0  37-9 

1  25.6 

2  16.6 

3  10.2 

4  5-2 


Diff.  for 
X  Hour. 


Noon. 


m 
2.22 

2.31 

2-33 
2.29 

2.23 

2.16 

2.12 
2.12 
2.18 

2.29 
2.42 

2-54 

2.59 
2.54 

2.40 

2.20 
2.00 

1.83 
I.7I 

1.64 
1. 61 

1.63 

1.69 

1.79 


1.92 
2.06 

2.18 

2.27 

2.30 


5     0.0  '    2.26 


d 

5-7 
6.7 

7-7 

8.7 

9-7 
10.7 

11.7 
12.7 

13-7 

14-7 

15-7 
16.7 

17.7 
18.7 
19.7 

20.7 
21.7 
22.7 

23-7 
24.7 

25-7 

26.7 

27-7 
28.7 

0.0 
i.o 
2.0 

30 
4.0 

5-0 
6.0 
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APKIL,  1914. 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

for 

Declination. 

for 

iMin. 

xMln. 

xMin. 

xHin. 

WEDNESDAY  i. 

FRIDAY  3. 

h    m       s 

9 

•        /         r# 

It 

h 

m       8 

8 

m        t         n 

99 

O 

4  47  14.20 

8.3909 

N.  27  40  12.3 

3.862 

0 

6 

40  53  85 

3.4x06 

N.  27  53  36.1 

3.491 

I 

4  49  3179 

8.2953 

27  43  59-9 

3.723 

I 

6 

43  18.49 

3.4x08 

27  50    1.8 

3.653 

2 

4  51  49.64 

a. 2997 

27  47  39-1 

3.583 

2 

6 

45  43.14 

8.4X08 

27  46  17.8 

3-8x4 

3 

4  54    7-75 

a. 3039 

27  51    9.9 

3.443 

3 

6  48    7.79 

8.4X09 

27  42  24.1 

3-975 

4 

4  56  26.11 

a. 308a 

27  54  32.2 

3.301 

4 

6 

50  32.45 

8.4x08 

27  38  20.8 

4.X36 

5 

4  58  44.73 

a.3xa3 

27  57  46.0 

3.X59 

5 

6 

52  5709 

8.4x06 

27  34    7-8 

4.898 

6 

5    I    3-59 

8.3x63 

28    0  51.3 

3.0x7 

6 

6 

55  21.72 

8.4x03 

27  29  45.1 

4.459 

7 

5    3  22.69 

3.3204 

28    3  48.0 

a. 873 

7 

6 

57  46.33 

8.4x00 

27  25  12.7 

4.te0 

8 

5    5  42.04 

8.3244 

28    6  36.1 

8.739 

8 

0  10.92 

a. 4096 

27  20  30.7 

4.78X 

9 

5    8    1.62 

a. 3 283 

28    9  15-5 

a. 583 

9 

2  35-48 

8.4091 

27  15  390 

4.949 

zo 

5  10  21.43 

a.33ax 

28  II  46.1 

a. 438 

10 

5    o.oi 

8.4085 

27  10  37.7 

5.XO3 

II 

5  12  41.47 

a.33s8 

28  14    8.0 

8.891 

II 

7  24.50 

3.4078 

27    5  26.7 

5.963 

la 

5  15    1-72 

a. 3394 

28  16  21.0 

a.x43 

12 

9  48.94 

3.4069 

27    0    6.1 

5-423 

13 

5  17  22.20 

2.3430 

28  18  25.2 

X.996 

13 

12  13.33 

3.4061 

26  54  35-9 

5. 58s 

14 

5  19  42.88 

a. 3464 

28  20  20.5 

X.847 

14 

14  37.67 

8.40SX 

26  48  56.1 

5-743 

15 

5  22    3.77 

a. 3499 

28  22    6.8 

X.698 

15 

17     1.94 

3.4040 

26  43    6.7 

5. 903 

16 

5  24  24.87 

2.3532 

28  23  44.2 

X.548 

16 

19  26.15 

8.4030 

26  37    7.7 

6.063 

17 

5  26  46.16 

3.3564 

28  25  12.5 

X.396 

17 

21  50.30 

3.40x8 

26  30  59.2 

6.223 

18 

5  29    764 

a. 3596 

28  26  31.8 

X.346 

18 

24  14.37 

8.400s 

26  24  41. 1 

6.380 

19 

5  31  29.31 

a. 3687 

28  27  42.1 

X.094 

19 

26  38.36 

8.399X 

26  18  13.6 

6.538 

20 

5  33  51-16 

2.3657 

28  28  43.1 

0.94X 

20 

29    2.26 

a. 3977 

26  II  36.6 

6.696 

21 

5  36  13- 19 

2.3686 

28  29  35.0 

0.788 

21 

31  26.08 

9.3963 

26    4  50.1 

6.854 

22 

5  38  35-39 

2.37x3 

28  30  17.7 

0.63s 

22 

33  49-81 

a. 3947 

25  57  54.1 

7.0x2 

23 

5  40  57-75 

a. 3740 

VKSBI 

N.  28  30  51.2 
VY2. 

0.48a 

33 

36  13-44 

a. 3930 

rURDi 

N.  25  50  48.7 
IY4. 

7. 168 

0 

5  43  20.27 

a. 3 767 

N.  28  31  15.5 

0.387 

0 

38  36.97 

•  •39x3 

N.  25  43  34.0 

7.323 

I 

5  45  42.95 

2.3792 

28  31  30.4 

O.X7X 

I 

41    0.40 

a. 3896 

25  36    9-9 

7.480 

2 

5  A&    5.77 

2.38x6 

28  31  36.0 

+0.0x6 

2 

43  23.72 

a. 3878 

25  28  36.4 

7.636 

3 

5  50  28.74 

a. 3839 

28  31  32.3 

— 0.X40 

3 

45  46.93 

9.3858 

25  20  53.6 

7-79X 

4 

5  52  51-84 

a. 3862 

28  31  19.2 

0.897 

4 

48  10.02 

9.3839 

25  13    1.5 

7-945 

5 

5  55  15-08 

2.3883 

28  30  56.7 

0.4S3 

5 

50  33.00 

8.38x9 

25    5    0.2 

BjogS 

6 

5  57  38.44 

2.3904 

28  30  24.8 

o.6xx 

6 

52  55.85 

9.3798 

24  56  49.7 

S.asa 

7 

6    0    1.93 

a. 3924 

28  29  43-4 

0.769 

7 

55  18.58 

3.3778 

24  48  30.0 

8.404 

8 

6    2  25.53 

a. 3942 

28  28  52.5 

0.937 

8 

57  41.18 

9.3756 

24  40    1.2 

8.556 

9 

6    4  49.23 

2.3959 

28  27  52.2 

X.085 

9 

8 

0    3-65 

9.3734 

24  31  23.3 

8.707 

10 

6    7  13.04 

2.3977 

28  26  42.3 

1.344 

10 

8 

2  25.98 

9.37XX 

24  22  36.4 

8.858 

II 

6    9  36.95 

3.3992 

28  25  22.9 

X.403 

II 

8 

4  48.18 

8.3688 

24  13  40.4 

9.008 

12 

6  12    0.94 

a. 4006 

28  23  54.0 

x.56a 

12 

8 

7  10.24 

9.3665 

24    4  35-4 

9.»58 

13 

6  14  25.02 

2.4020 

28  22  15.5 

x.72a 

13 

8 

9  32.16 

a.364X 

23  55  21.5 

9.306 

14 

6  16  49.18 

a. 4033 

28  20  27.4 

X.883 

14 

8 

"  53-93 

8.36x6 

23  45  58.7 

9-454 

15 

6  19  13.42 

2.4045 

28  18  29.6 

a. 043 

15 

8 

14  15-55 

a. 3599 

23  36  27.0 

9.60a 

16 

6  21  37.72 

2.4055 

28  16  22.3 

a.a03 

16 

8  16  37.03 

8.3567 

23  26  46.5 

9.748 

17 

6  24    2.08 

2.406s 

28  14    5-3 

3.363 

17 

8 

18  58.35 

9.3541 

23  16  57.2 

9.894 

18 

6  26  26.50 

2.4074 

28  II  38.7 

8.534 

18 

8 

21  19.52 

8.35x6 

23    6  59.2 

XO.039 

19 

6  28  50.97 

3.408a 

28    9    2.4 

3.68s 

19 

8 

23  40.54 

9.3490 

22  56  52.5 

XO.X81 

20 

6  31  15.48 

8.4088 

28    6  16.5 

3.846 

20 

8 

26    1.40 

9.3463 

22  46  37.2 

X0.396 

21 

6  33  40.03 

2.4094 

28    3  20.9 

3.008 

21 

8  28  22.10 

9.3437 

22  36  13.4 

XO.468 

22 

6  36    4.61 

2.4099 

28    0  15.6 

3.X68 

22 

8 

30  42.64 

8.34x0 

22  25  41.0 

X0.6XX 

23 

6  38  29.22 

2.4x03 

27  57    0.7 

3.339 

23 

8 

S3    3 -02 

8.3383 

22  15    0.1 

X0.7S9 

24 

6  40  53.85 

2.4106 

N.  27  53  36.1 

3.49X 

24 

8 

35  23.24 

9.3356 

N.  22    4  10.8 

XO.89X 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Right  Aacenskm. 

for 
iMin. 

DeclixiAtioa. 

for 
xMin. 

Hour. 

Right  Ascension. 

for 
iMin. 

Declination. 

for 
xMin. 

S 

QNDAl 

^5- 

TUESDAY  7. 

h    m       8 

8 

•         1           tf 

tt 

h    m       8 

s 

0      t       ft 

n 

o 

8  35  2324 

a. 3356 

N.  22    4  10.8 

X0.89X 

0 

10  24  28.67 

3.3204 

N.  II     0  32.0 

16.280 

I 

8  37  43a9 

3.3328 

21  53  13-2 

XI. 030 

I 

10  26  41.85 

3.3x90 

10  44  12.8 

16.359 

a 

8  40    3.18 

a. 330a 

21  42    7.2 

XX. 169 

2 

10  28  54.95 

3.3x77 

10  27  48.9 

16.437 

3 

8  42  22.91 

a. 3274 

21  30  52.9 

XX. 306 

3 

10  31     7.97 

3.3X6il 

10  II  20.4 

16.513 

4 

8  44  42.47 

2.3946 

21  19  30.5 

IX. 442 

4 

10  33  20.92 

3.3X53 

9  54  47-4 

16,587 

5 

8  47     1.86 

3.32x8 

21     7  59.9 

XI. 578 

5 

10  35  33-79 

3.3X40 

9  38   lO.O 

16.659 

6 

8  49  21.08 

2.3x90 

20  56  21.2 

XX. 7x2 

6 

10  37  46.60 

3.3X30 

9  21  28.3 

16.730 

7 

8  51  40.14 

2.3x63 

20  44  34.5 

XX. 845 

7 

10  39  59-35 

3.3XX9 

9    4  42.4 

16.799 

8 

8  53  5904 

2.3x35 

20  32  39.8 

XI. 978 

8 

10  42  12.03 

3. 3X09 

8  47  52.4 

16.867 

9 

8  56  17.76 

3.3107 

20  20  37.2 

X2.X09 

9 

10  44  24.66 

3.3XOX 

8  30  58.4 

16.933 

10 

8  58  36.32 

2.3079 

20    8  26.7 

X2.340 

10 

10  46  37.24 

3.3093 

8  14    0.4 

16.997 

II 

9    0  54.71 

2.3051 

19  56    8.4 

X2.368 

II 

10  48  49-77 

3.3085 

7  56  58.7 

17-059 

12 

9    3  12.93 

2.3023 

19  43  42.5 

12.497 

12 

10  51     2.26 

3.3078 

7  39  53-3 

17.120 

13 

9    5  30.98 

a.  2995 

19  31     8.8 

12.624 

13 

10  53  14.71 

3.2073 

7  22  44.3 

17.179 

14 

9    7  48.87 

2.2968 

19  18  27.6 

12.749 

14 

10  55  27.13 

2.2068 

7    5  31-8 

17-337 

IS 

9  10    6.59 

2.2940 

19     5  38.9 

X2.874 

15 

10  57  39-52 

2.3063 

6  48  15.9 

17.39a 

i6 

9  12  24.15 

9.2913 

18  52  42.7 

12.998 

16 

10  59  51.88 

3.3058 

6  30  56.8 

17-346 

17 

9  U  41-55 

2.3886 

18  39  391 

13.12X 

17 

II    2    4.22 

3.3056 

6  13  34.4 

17-398 

i8 

1     9  16  58.78 

2.2858 

18  26  28. a 

13.243 

18 

II    4  16.55 

3.2054 

5  56    90 

17-448 

'9 

9  19  1585 

3.2832 

18  13   lO.O 

13.363 

19 

II    6  28.87 

2.30S3 

5  38  40.6 

17.498 

30 

9  21  32.76 

2.2804 

17  59  44.6 

13 .483 

20 

II    8  41.18 

3.3O5X 

5  21    9-3 

17.544 

21 

9  23  49- 50 

2.2778 

17    46    12. I 

X3.600 

21 

II  10  53.48 

3.3051 

5    3  35-3 

17.589 

22 

9  26    6.09 

2.2752 

17    32    32.6 

13.717 

22 

"  13     5-79 

3.3053 

4  45  58.6 

17  633 

23 

9  28  22.52 
M 

2.2726 

ONDA^ 

N.  17  18  46.1 
5^6. 

X3 .833 

23 

II  15  18.11 
WEI 

3.30S4 

DNESr 

N.    4  28  19.4 
>AY  8. 

17.673 

0 

9  30  38.80 

2.3700 

N.  17    4  52.8 

13.946 

0 

XI  17  30.44 

3.3057 

N.    4  10  37.8 

17.713 

I 

9  32  54.92 

3 .2675 

16  50  52.6 

14.059 

z 

II  19  42.79 

3.3060 

3  52  53-9 

17.750 

2 

9  35  10.90 

3.3650 

16  36  45.7 

14. 170 

2 

11  21  55.16 

3.3064 

3  35    7-8 

17.786 

3 

9  37  26.72 

3.3635 

16  22  32.2 

X4.28X 

3 

II  24    7.56 

3.3069 

3  17  19-6 

X7.820 

4 

9  39  42.40 

3.3601 

16    8  la.o 

14-390 

4 

II  26  19.99 

3.3074 

2  59  29.4 

17-853 

5 

9  41  57.93 

3.3576 

15  53  45-4 

14-498 

5 

II  28  32.45 

3.308X 

2  41  37-4 

I7.8S2 

6 

9  44  13.31 
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2 

15  43-49 

1.93x0 

17  59  12.5 

ZI.32X 

6 

3  54  15.45 

3.1786 

25  24  38.5 

6.846 

7 

2 

17  39-49 

1.9357 

18  10  29.7 

11.352 

7 

3  56  26.32 

2.1838 

25  31  25.7 

6.738 

8 

2 

19  35-77 

I .9403 

18  21  42.7 

XX. 182 

8 

3  58  37.50 

2.1888 

25  38    5-9 

6.610 

9 

2 

21  3233 

I .945X 

18  32  51-5 

zx.xxo 

9 

4    0  48.98 

2.1939 

25  44  38.9 

6.489 

lO 

2 

23  29.18 

X.9499 

18  43  55-9 

XI. 038 

10 

4    3    0.77 

2.X990 

25  51     4.6 

6.368 

II 

2 

25  26.32 

X  .9547 

18  54  56.0 

xo.964 

II 

4    5  12.86 

2.3039 

25  57  23.0 

6.346 

12 

2 

27  23.74 

I -9595 

19     5  51-6 

X0.889 

12 

4    7  25.24 

a. 2088 

26    3  34.1 

6.123 

13 

2 

29  21.46 

X.9644 

19  16  42.7 

10.8x4 

13 

4    9  37-92 

2.2x38 

26    9  37.8 

5*999 

14 

2 

31  19-47 

1.9693 

19  27  29.3 

X0.738 

14 

4  II  50.89  ^ 

3.3X86 

26  15  34.0 

5-«74 

15 

2 

33  17-78 

X.9743 

19  38  11.3 

xo.66x 

15 

4  14    4-15 

3.2234 

26  21  22.7 

5749 

i6 

2 

35  16.39 

X.9793 

19  48  48.6 

10.583 

16 

4  16  17.70 

2.2383 

26  27    3.9 

5.623 

17 

2 

37  15-30 

X.9843 

19  59  21.2 

Z0.503 

17 

4  18  31.54 

3  .3330 

26  32  37.4 

5-495 

i8 

2 

39  14.51 

1.9893 

20    9  49.0 

X0.423 

18 

4  20  45.66 

3.3376 

26  38    3.3 

5.367 

19 

2 

41  14.02 

X.9944 

20  20  II. 9 

10.34X 

19 

4  23     0.05 

3.3433 

26  43  21.4 

5.237 

20 

2 

43  13-84 

1. 9995 

20  30  29.9 

X0.258 

20 

4  25  14.72 

3.3468 

26  48  31.7 

S.»07 

21 

2 

45  13-96 

a. 0047 

20  40  42.9 

XO.X75 

21 

4  27  29.67 

3.35x3 

26  53  34.2 

4.976 

22 

2 

47  1440 

3.0098 

20  50  50.9 

XO.09X 

22 

4  29  44.88 

2.2558 

26  58  28.8 

4.844 

23 

2 

49  15-14 
SI 

3 .0x49 

JNDA\ 

N.  21    0  53.8 
''  26. 

Z0.005 

23 

4  32     0.36 
TU 

3.3603 
FESDA^ 

N.  27    3  15.5 
^  28. 

4.711 

o 

2 

51  16.19 

a .0203 

N.  21  10  51.5 

9.918 

0  1 

4  34  16.11 

3.3646 

N.  27     7  54.1 

4-577 

I 

2 

53  17-56 

a  .0254 

21  20  44.0 

9.83X 

I 

4  36  32.11 

3.3688 

27  12  24.7 

4.443 

2 

2 

55  19-24 

2.0306 

21  30  31.2 

9.743 

2 

4  38  48.37 

3.373X 

27  16  47.2 

4s3o8 

3 

2 

57  21.23 

2.0358 

21  40  13. 1 

9.653 

3 

4  41     4.88 

3.2773 

27  21     1.6 

4.172 

4 

2 

59  23.54 

2.041Z 

21  49  49.6 

9  563 

4 

4  43  21.64 

a.  38x3 

27  25    7.8 

4-03S 

5 

3 

I  26.16 

2.0463 

21  59  20.6 

9.47X 

5 

4  45  38.64 

2.2853 

27  29    5.8 

3.898 

6 

3 

3  29.10 

3.05x7 

22     8  46.1 

9.378 

6 

4  47  55.88 

2.2893 

27  32  55-5 

3.758 

7 

3 

5  32.36 

a. 05 70 

22  18    6.0 

9.284 

7 

4  50  13.35 

2.2932 

27  36  36.8 

3.6x8 

8 

3 

7  35-94 

a. 0623 

22  27  20.2 

9.190 

8 

4  52  31.06 

3.3970 

27  40    9-7 

3-479 

9 

3 

9  3984 

2.0677 

22  36  28.8 

9-095 

9 

4  54  48.99 

3.3007 

27  43  34-3 

3.339 

lO 

3 

II  44.06 

2 .0730 

22  45  31.6 

8.998 

10 

4  57     7-14 

3.3043 

27  46  50.4 

3.198 

II 

3 

13  48.60 

3 .0783 

22  54  28.5 

8.899 

II 

4  59  25.51 

3.3080 

27  49  58.0 

3. OSS 

12 

3 

15  53-46 

2.0837 

23    3  19.5 

8.801 

12 

5     I  44.IO 

3.3x15 

27  52  57-0 

2.9x3 

13 

3 

17  58.64 

2.0890 

23  12     4.6 

8.701 

13 

5    4    2.89 

2.3x49 

27  55  47-5 

a.769 

14 

3 

20    4.14 

2.0943 

23  20  43.6 

8.599 

14 

5     6  21.89 

3.3183 

27  58  29.3 

9.635 

15 

3 

22     9.96 

2.0997 

23  29  16.5 

8.498 

15 

5     8  41.08 

2.32x4 

28     I     2.5 

a. 480 

i6 

3 

24  16.10 

a.xo50 

23  37  43-3 

8.395 

16 

5  II     0.46 

a. 3246 

28    3  26.9 

a. 334 

17 

3 

26  22.56 

3.XX03 

23  46    3-9 

8.391 

17 

5  13  20.03 

2.3278 

28     5  42.6 

a. 189 

i8 

3 

28  29.34 

2. "57 

23  54  18.2 

8.X86 

18 

5  15  39.79 

2.3308 

28    7  49.6 

3.043 

19 

3 

30  36.44 

a.zaxo 

24    2  26.2 

8.080 

19 

5  17  5972 

2.3337 

28    9  47-7 

1.895 

20 

3 

32  43.86 

a.xa63 

24  10  27.8 

7-973 

20 

5  20  19.83 

2.336s 

28  II  37.0 

1.748 

21 

3 

34  51-60 

2.1317 

24  18  22.9 

7.864 

21 

5  22  40.10 

2 .3393 

28  13  17-5 

1.600 

22 

3 

S6  59.66 

2.X369 

24  26  II. 5 

7.755 

"  22 

5  25    0.54 

2.34x9 

28  14  49.0 

1.4SX 

23 

3 

39     8.03 

2.X422 

24  33  53-5 

7.645 

23 

5  27  21.13 

2.3444 

28  16  11.6 

1.302 

24 

3 

41  16.72 

21475 

N.  24  41  28.9 

7.534 

2s. 

5  29  41.87 

2.3468 

N.  28  17  25.2 

1.152 

xn. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Diff. 

Diff. 

1 

Diff. 

Diff. 
for 

Hour. 

Rlsht  Ascension. 

for 

"D^lhifltion. 

for 

[Hour.  Riirht  Awwisinn. 

for 

Declination. 

X  Min. 

X  Min. 

X  Min. 

^L^  ^«  ^  m  mmm^^  ^  flK^  &%• 

I  Min. 

WEDNESDAY  29. 

FRIDAY,  MAY  i. 

h    m       s 

s            I            •       '        " 

II 

h    m       9 

8             1             •        '          " 

n 

0 

5  29  41.87 

a.3468  iN.  28  17  25.2 

I.XS2 

0 

7  23  20.09 

2.353X  ,N.  26  15  40.7 

6.223 

I 

5  32     2.75 
5  34  23.78 

a. 3493 
2.3516 

28  18  29.8 
28   19  25.4 

X.002 
O.85X 

a 

3 

5  36  44.94 

2.3538 

28  20  II.9 

0.700 

4 

5  39     6.23 

2.3558 

28  20  49.4 

0.549 

5 

5  41  27.63 

2.3S77 

28   21    17.8 

0.397 

6 

5  43  4915 

*.SS97 

28    21    37.0 

0.244 

7 

5  46  10.79 

2.36x5 

28   21    47.1 

40.092 

8 

5  48  32.53 

2.3631 

28    21    48.0 

-o.o6x 

9 

5  50  54.36 

2.3647 

28    21    39.8 

0.2x4 

lO 

5  53  16.29 

2.3662 

28   21    22.3 

0.368 

II 

5  55  38-30 

3.3676 

28   20   55.6 

0.522 

12 

5  58    0.40 

2.3689 

28    20    19.7 

0.676 

13 

6    0  22.57 

2.370X 

28    19   34.5 

0.830 

14 

6    2  44.81 
6    5     7. II 

2.37x3 
2.3722 

28    18   40.1 
28    17    36.4 

0.984 
I.X39 

15 

i6 

6    7  29.47 

2.3730 

28    16   23.4 

1.293 

17 

6    9  51.87 

2.3738 

28    15       1.2 

1.448 

PHASES  OF  THE  MOON. 

i8 

6  12  14.32 

2.3745 

28    13    29.6 

X.604 

19 

6  14  36.81 
6*16  59.33 

2.3751 

28    II    48.7 
28      9    58.4 

X.760 

ao 

2.3756 

1.9x5 

21 

6  19  21.88 

2.3760 

28      7    58.9 

2.070 

22 

6  21  44.45 

2.3763 

28      5    50.0 

2.226 

d     h      m 

23 

6  24    7.04 

2.376s 

N.  28    3  31.8 

a. 383 

D 

First  Quarter  ....  Apr.      3     7  41.5 

THURSDAY  30. 

0 

Full  Moon 

10 

I    28.2 

C 

Last  Quarter 16  10  C2.2 

o 

6  26  29.63 

2.3766 

N.  28    I    4.2 

2.538 

^h^*i4%'W      ^^_  %**^*   ^^w^              ■■•■•■                 ^  ^^                jr         J 

7        \J 

6  28  52.23 

2.3766 

27  58  27.3 

2.693 

• 

New  Moon 

24  s 

^3  21.9 

I 

......               ^m^ 

2 

6  31  14.82 

2.3764 

27  55  41. 1 

2.848 

3 

6  33  37.40 
6  35  59-97 

2.3763 
2.3760 

27  52  45-5 
27  49  40.7 

3  003 
3. 158 

4 

5 

6  38  22.52 

2.3756 

27  46  26.5 

3.314 

6 

6  40  45.04 

2.3751 

27  43    3-0 

3.469 

d      h 

7 

6  43     7-53 

2.3746 

27  39  30.2 

3.634 

<L 

Perigee        Apr.       9  21.9 

8 

6  45  29.99 
6  47  52.40 

2.3739 

27  35  48.1 
37  31  56.7 

3.779 

a 

Aoosree        2\     <.8 

9 

2  373« 

«7        9    M  ^ 

3-934 

*'jr^o^               »5       0*^ 

10 

6  50  14.76 
6  52  37-07 

2  3723 
2  3714 

1  27  27  56.0 
27  23  46.0 

4.089 
4.343 

XI 

12 

6  54  59-33 

2.3704 

27  19  26.8 

4-397 

^3 

6  57  21.52 

2.3693 

27  14  584 

4. 551 

14 

6  59  43-64 

2.368X 

27  10  20.7 

4 -70s 

15 

7    2     5.69 

2.3668 

27     5  33-8 

4.858 

16 

7    4  27.66 

2.3655 

27    0  37.7 

5-OI3 

17 

7    6  49-55 

2.3642 

26  55  32.4 

5.164 

18 

7    9  11.36  j  2.3637 

26  50  18.0 

5-316 

19 

7  II  33.07  .  2.3610 

26  44  54-5 

5.468 

20 

7  13  54.68     2.3594 

26  39  21.9 

5.619 

21 

7  16  16.20 

2.3578 

26  33  40.2 

5-77X 

22 

7  18  37.61 

a -3559 

26  27  49.4 

5.933 

»3 

7  20  58.91 

2.3540 

26  21  49.6 

6.073 

24 

7  23  20.09 

2.3521 

N.  26  15  40.7 

6.333 

84368*>— 1914 
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MAY,  1914. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 


5* 


I 
2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

13 

14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascenskm. 


h  m   8 
2  31  22.68 

2  35  11-69 
2  39  1.23 

2  42  51.29 
2  46  41.88 
2  50  33-02 

2  54  24.71 

2  58  16.96 

3  2  9.77 

3  6  3.14 

3  9  5709 
3  13  51.63 

3  17  46.76 
3  21  42.47 
3  25  38.78 

3  29  35-68 
3  33  33.17 
3  37  31.25 

3  41  29.90 
3  45  29.12 
3  49  28.90 

3  53  29.23 

3  57  30.11 

4  I  31.52 

4  5  33.46 
4  9  35.90 
4  13  38.84 

4  17  42.24 
4  21  46.10 
4  25  50.40 

4  29  55.13 
4  34  0.27 


Difif.  for 
X  Hour. 


s 
9.531 
9.553 
9.575 

9-597 
9.620 

9.642 

9665 
9.688 
9.712 

9.736 
9.760 
9.784 

9.809 

9834 
9859 

9.883 
9.908 
9932 

9.955 

9.979 
10.002 

10.025" 
10.048 
10.070 

10.091 
10. 112 
10.132 

10.151 
10.170 
10.188 
10.205 

10.221 


Apparent  Decli- 
nation. 


// 


N. 


4  54  174 

5  12  27.6 

5  30  22.7 

548    2.3 

6  5  26.0 
6  22  33.8 

6  39  25.2 

6  56    0.0 

7  12  17.8 

728  18.5 
7  44    1.8 

7  59  27.4 

8  1435.0 

8  29  24.3 

84355.1 

858    7.0 

9  II  59-8 
9  25  33.2 

9  38  46.9 
951  40.6 

20    4  14.0 

20  16  26.9 
20  28  19.1 
20  39  50.2 

20  50  59.9 

21  I  48.2 
21  12  14.7 

21  22  19.2 

21  32  1.5 
21  41  21.3 
21  50  18.5 


N.21  5852.9 


DifT.  for 
X  Hour. 


tt 


+45.74 
45" 
4447 

+43.82 
43.16 
42.49 

+41.80 
41.10 

40.39 

+39.67 

3894 
38.19 

+37-43 
36.67 

3590 

+35.11 
34.29 
33.47 

+32.65 

31.81 
30.96 

+30.10 
29.23 

28.35 

+27 .46 
26.56 

25.64 

+24.72 

23-79 
22.85 

21.91 
+20.75 


Scmidiam- 
eter. 


J  5  53.98 
5  53-75 
5  53.52 

5  53.30 
5  53.08 
5  52.86 

5  52.64 
5  52.42 
5  52.20 

5  51-98 
551-76 
551.55 

551.34 
551.13 
5  50.92 

5  50.72 
5  50.52 
5  50.32 

5  50.13 
5  49-94 
5  49.75 

5  49-57 
5  49-39 
5  49-22 

5  49.05 
5  48.89 
5  48.73 

5  48.57 
5  48.42 
5  48.28 

548.14 


15  48.01 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


65.99 
66.07 

66.15 

66.23 
66.31 
66.39 

66.47 

66.55 
66.63 

66.72 
66.80 

66.88 

66.96 
67.04 
67.12 

67.20 
67.28 
67.36 

67.44 
67.52 

67.60 

67.67 

67.75 
67.82 

67.89 
67.96 
68.03 

68.10 
68.16 
68.22 
68.28 

68.34 


Equation  of 
Tixne,  to  be 
Subtracted 

from 

Apparent 

Tfime. 


m         8 

2  53.69 

3  I.2I 

3     8.21 

3  14.69 
3  20.64 
3  26.04 

3  30.89 
3  35-19 
3  38.93 

3  42.10 
3  44.70 
3  46.72 

3  48.14 
3  48.97 
3  49.22 

3  48.88 

3  47.95 
3  46.44 

3  44.36 
3  41.70 
3  38.48 

3  34.71 
3  30.40 

3  25.55 

3  20.19 
3  14.32 
3     7.97 

3     1. 15 

2  53.87 
2  46.14 

2  37.99 
2  29.44 


DifF. 

for 

I  Hour. 


s 
0.324 

0.302 

0.280 

0.258 
0.236 
0.214 

O.191 
0.168 
0.144 

0.120 
0.096 
0.072 

0.047 
0.023 
0.002 

0.027 
0.051 

0.075 

0.099 
0.122 
0.145 

0.168 
O.191 
0.213 

0.234 
0.255 
0.275 

0.294 

0.313 

0.331 
0.348 

0.364 


N0T8.— The  mean  time  d  semidiameter  passing  meridian  may  be  found  by  subtracting  o".x8  from  the  udereal  time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  decunatitms  are  increasiiic. 
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Day  of 

the 
Week. 


Frid, 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid, 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN, 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat, 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 


THE  SUN'S 


Apparent  Right 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

2S 
29 

30 
31 

32 


h  m    s 
2  31  23.14 

2  35  12.17 

2  39  1.72 

2  42  51.80 
2  46  42.42 
2  50  3358 

2  54  25.28 

2  58  17-54 

3  2  10.36 

3  6  3.74 
3  9  57.70 
3  13  52.25 

3  17  4738 
3  21  43.10 
3  25  39.41 

3  29  36.31 
3  33  3380 
3  37  31.87 

3  41  30.51 
3  45  29.72 
3  49  29.50 

3  53  29.83 

3  57  30.70 

4  I  32.10 

4  5  3402 
4  9  36.45 
4  13  39.37 

4  17  42.75 

4  21  46.59 
4  25  50.87 

4  29  55.58 
4  34    0.69 


Diff.  for 
z  Hour. 


s 
9.532 

9-554 
9576 

9.598 
9.620 

9-643 

9.666 
9.689 

9713 

9-737 
9.761 

9785 

9.809 

9.834 
9859 

9.883 

9.907 
9931 

9.955 

9.979 
10.002 

10.025 
10.047 
10.069 

10.091 

lO.IIZ 

10.131 

10.150 
10.169 
10.187 
10.205 

10.221 


Apparent  Declina- 
lion. 


ft 


N. 


4  54  19-7 

5  12  29.9 

5  30  25.0 

5  48    4.6 

6  5  28.4 
6  22  36.2 

6  39  27.6 

6  56    2.4 

7  12  20.3 

7  28  21.0 

7  44    4.3 

7  59  29.8 

8  14  37.3 
8  29  26.6 

8  43  57.4 

858    9.3 

9  12     2.0 

9  25  35-3 

9  38  48.9 

9  51  42.5 
20    4  15.9 

20  16  28.7 
20  28  20.8 
20  39  51.8 

20  51     1.5 

21  I  49.6 
21  12  16.0 

21  22  20.4 
21  32  2.6 
21  41  22.4 
21  50  19.5 


N.21  58  53.8 


Diff.  for 
z  Hour. 


fi 


+45.74 
45-" 
44.47 

+43.82 
43.16 
42.49 

+41.80 
41.10 

40.39 

+39.67 

38.93 
38.18 

+37-43 
36.67 

35.90 

+35.10 

34.29 
33.47 

+32.65 

31.81 
30.96 

+30.10 
29.23 

28.35 

+2746 
26.56 
25.64 

+24.72 

23.79 
22.85 

21.91 
+20.95 


Equation  of 

Time,  to  be 

Added  to 

Mean  Time. 


m        8 

2  53.71 

3  1.23 

3  8.23 

3  14.70 

3  20.64 

3  26.04 

3  30.90 

3  35-20 

3  38.94 

3  42.11 

3  44-71 

3  46.72 

3  48.14 

3  48.97 

3  49-22 

3  48.88 

3  47-95 

3  46.44 

3  44-35 

3  41-69 

3  38.47 

3  34.70 

3  30.39 

3  25.54 

3  20.17 

3  14.31 

3  7.96 

3  1. 13 

2  5385 

2  46.12 

2  37.97 

2  29.42 


Diff.  for 
z  Hour. 


s 
0.324 

0.302 

0.280 

0.258 
0.236 
0.214 

0.191 
0.168 
0.144 

0.120 
0.096 
0.072 

0.047 
0.023 
0.002 

0.027 
0.051 
0.075 

0.099 
0.122 

0.145 

0.168 
0.191 
0.213 

0.234 

0.255 
0.275 

0.294 

0.313 

0.331 
0.348 

0.364 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Stm. 


h  m   8 
2  34  16.84 

2  38  13.40 
2  42   9.96 

• 
2  46   6.51 
2  50   3-07 

2  53  59.62 

2  57  56.18 

3  I  52.74 
3  5  49- 29 

3  9  45-85 
3  13  42.40 

3  17  38.96 

3  21  35.52 
3  25  32.08 
3  29  28.63 

3  33  25.19 
3  37  21.75 
3  41  18.30 

3  45  14.86 
3  49  11.42 
3  53  7-98 

3  57  4-53 

4  I  1.09 

4  4  57.65 

4  8  54.20 
4  12  50.76 
4  16  47.32 

4  20  43.88 
4  24  40.44 
4  28  37.00 
4  32  33-55 

4  36  30.11 


-The  semldismetcr  for  mean  noon  may  be  aiwwimpd  the  same  as  tliat  for  apparent  noon. 
The  aign  +  prefixed  to  the  hourly  change  ci  declination  indicates  that  north  decUnatitms 
are  increasing. 


Diff.  for  z  Hour, 

+9'.8s6s. 

(Table  in.) 
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III. 


AT  GREENWICH  MEAN  NOON. 


I      \ 

2 

3 


4 

5 
6 


7 
8 


lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

19 

20 

21 

22 

23 
24 

25 
26 

27 
28 

29 

30 

31 

32 


r 


21 
22 

23 

24 

25 
26 

27 
28 

29 

30 
31 
32 

33 
34 
35 

36 
37 
38 

39 
40 

41 

42 
43 
44 

45 
46 

47 

48 

49 
50 

51 


152 


THE  SUN'S 


Trae  Longitude. 


ft 


40 

41 

42 


16  6.5 
14  18.6 
12    28.7 


43  10  36.8 

44  8  42.8 

45  6  46.9 


46 

47 
48 


4  49- 1 

2  49-5 
o  48.2 


48  58  45-3 

49  56  40.8 

50  54  34-9 


51 
52 

53 


52 
50 

48 


27.7 
19.2 

9.5 


54  45  58.6 

55  43  46.6 

56  41  33.4 

57  39  190 

58  37     3.5 

59  34  46.9 

60  32  29.2 

61  30  10.2 

62  27  50.1 

63  25  28.9 

64  23     6.3 

65  20  42.6 

66  18  17.5 

67  15  511 

68  13  23.4 

69  10  54.4 

70  8  24.0 


A' 


n 


15  45-9 

13  57.8 

12  7.8 

10  15.7 

8  21.6 

6  25.5 

4  27.6 

2  27.9 

o  26.4 

58  23.3 

56  18.7 

54  12.6 

52  5.2 

49  56.6 

47  46.7 

45  35.6 

43  23.4 

41  lO.I 

38  55.6 

36  39-9 

34  23.1 

32  5-2 

29  46.1 

27  25.8 

25  4-4 

22  41.7 

20  17.7 

17  52.5 

15  25.9 

12  58.0 

10  28.8 

7  58.3 


Diff.  for 
X  Hour. 


tt 


145.55 
14547 
145.38 

145.29 
145.21 

145.13 

145.05 
144.98 
144.91 

144.84 
144.78 
144.72 

144.67 
144.62 

144-57 

144.52 

144.47 
144.42 

144.38 

144.33 
144.28 

144.23 
144.19 

144.14 

144.09 
144.04 
143-98 

143.93 

143.87 
143.82 

143.76 
143-71 


Latitude. 


ti 


+  0.66 
0.56 

0.45 

+  0.32 

0.18 

+  0.05 

—  0.07 
0.18 
0.26 

-0.31 

0.34 
0.34 

-0.30 
0.23 
0.14 

-0.03 

+  0.08 

0.20 

+  0.33 
0.44 

0.55 

+  0.63 
0.70 

0.75 

+  0.76 

0.75 
0.70 

+  0.64 

0.55 

0.43 
0.30 

+  0.16 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


0.003  4056 
0.003  51 10 
0.003  6152 

0.003  7184 
0.003  8206 
0.003  9220 

0.004  0227 
0.004  1227 
0.004  2221 

0.004  3209 
0.004  4 1 91 
0.004  5166 

0.0046133 
0.004  7090 
0.004  8036 

0.004  8969 
0.004  9888 
0.005  0792 

0.005  1678 
0.005  2548 

0.005  3399 

0.005  4230 
0.005  5040 
0.005  5829 

0.005  6597 
0.005  7342 
0.005  8065 

0.005  8767 
0.005  9447 
0.006  0106 
0.006  0745 

0.006  1365 


Diff.  foil 
xHour 


+44.2 

43-7 
43.2 

+42.8 

42.4 
42.1 

+41.8 

41.5 
41.3 

+41.0 
40.7 
404 

+40.1 

39-7 
39-3 

+38.7 
38.0 

37-3 

+36.6 
35.8 
35.0 

+34-1 
33.2 

32.4 

+31.5 
30.6 
29.7 

4.28.8 

27.9 
27.0 

26.2 
+25.5 


Mean  Time  of 
Sidereal  Nooa. 


NoTS.— The  longitudes  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  X'  are  referred  to  the  OAcan  equinox  of  the  beginning  of  the  Besselian 
fictitious  year. 


h      m         s 
21    22    12.52 

21    18    16.61 

21    14   20.70 

21    10   24.79 

21      6  28.88 

21       2    32.97 

20  58  37.06 
20  54  41.15 
20   50  45.24 

20  46  49-33 
20  42  53.42 
20  38  57.51 


20  35 
20  31 
20  27 


1.60 

569 
9.78 


20  23  13.86 

20  19  17.95 

20  15  22.04 

20  II  26.13 

20  7  30.22 

20  3  34.31 


9  59  38.40 
9  55  42.48 
9  51  46.57 

9  47  50.66 

9  43  54-75 
9  39  58.84 

9  36  2.93 
9  32  7-OI 
9  28  II. 10 

9  24  15.19 


19  20  19.28 


Diff.  for  X  Hour. 
(Table  U.) 
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THE  MOON'S 


SEBilDIAMBTBR. 


HORIZONTAL  PARALLAX. 


UPPBR  TRANSIT. 


AGB. 


Noon. 


It 


Midnight. 


Noon. 


5 
5 


6 
6 


6 
6 


26.4 
38.2 


5  51.0 


4.3 
17.0 

6  28.1 


6  36.2 
6  40.2 

6  39-3 


33-4 
23.2 

6     9.8 


5  54-7 
5  39.3 
5  24.8 

5  12.0 

5  1-5 
4  53-6 

4  483 
4  45-6 
4  45-2 


46.8 
4  54-9 


5  0.8 
5  7.5 
5  151 

5  23.3 
5  32.1 

5  415 
5  512 


16     i.o 


n 


It 


5  32.1 
5  44-5 

5  57-6 

6  10.8 
6  22.9 
6  32.6 

6  38.8 
6  40.4 
6  36.9 

6  28.7 
6  16.8 
6     2.4 

5  46.9 

5  31.9 
5  18.1 

5  6.4 
4  57.2 
4  50.6 

4  46.7 
4  451 
4  45.8 

4  48.3 
4  52.3 

4  57-7 

5  4.0 

5    II-2 

5  191 

5  27.6 
5  36.8 

5  46.3 
5  56.2 


16     5.8 


56  33.89 

57  17.19 

58  4.30 

58  52.97 

59  39.82 

60  20.53 

60  50.29 

61  4.82 
61     1.44 

60  39.85 
60    2.37 

59  13.29 

58  17.89 
^7  21.38 
56  28.07 

5541.18 
55  2.72 
54  33-73 

54  14-41 
54  4.37 
54    2.85 

54  8.77 
54  20.99 
54  38.39 

54  59-93 

55  24.83 

55  52.52 

56  22.69 

56  55.09 

57  29.48 

58  5.22 

58  41.22 


Diff.  for 
X  Hour. 


II 


+1.704 
1.896 
2.014 

+2.018 

1-857 
1. 501 

+0.948 
+0.244 
-0.527 

-1-255 
1.838 

2.214 

-2.365 

2.315 
2.105 

-1.788 
1.409 
1.006 

—0.607 
^.234 

+O.IOO 

+0.386 

0.624 

0.818 

+0.972 

1.099 

1.207 

+1-305 

1-394 
1.467 

1-504 
+1.483 


Midnight. 


II 


56  54.96 

57  40.39 

58  28.62 

59  16.88 

60  1.24 
6037.07 

60  59.67 

61  5.45 
60  52.84 

60  22.86 

59  38.96 
58  46.04 

57  49.48 
56  54.09 
56    3.67 

55  20.81 
54  47.02 
54  22.87 

54  8.27 
54  2.61 
54    4.95 

54  14.17 
54  29.11 

54  48.70 

55  12.00 

55  38.35 

56  7-31 

56  38.62 

57  12.06 

57  47.24 

58  23.28 

58  58.78 


Diff.  for 
X  Hour. 


Meridian  of 
Greenwich. 


II 


+1.806 
1.967 
2.034 

+1.960 

1.705 
1.247 

+0.610 

—0.140 

0.904 

-1.569 
2.054 

2317 

—2.362 
2.227 

1-957 

—1.604 
Z.208 
0.804 

■-0.417 
—0.061 

+0.249 

+0.511 
0.727 
0.899 

+1.038 

I  154 
1.258 

+1-350 
1.434 
1. 491 
1-503 

+1.439 


h       m 

5    0.0 

5  53-3 

6  44.8 

7  34.6 

8  23.6 

9  13.0 

o    4.2 

0  58.5 

1  56.7 


2 
4 


58.6 

2.4 

5  5.2 

6  4.3 

6  58.2 

7  46.9 

8  31.3 

9  12.6 

9  52.0 


20  30.8 

21  10.2 

21  51.3 

22  35.0 

23  21.9 
6 


o 

I 

2 

2 

3 
4 
5 


12.3 

5-7 
0.9 

56.1 

49.8 
41.2 

30.5 


Diff.  for 
X  Hour. 


2.26 
2.18 
2.10 

2.05 
2.04 
2.09 

2.19 
2.34 
2.51 

2.64 
2.66 
2.56 

2.36 
2.13 

1.93 

1.78 
1.67 
1.62 

1.62 
1.67 
1.76 

1.88 
2.03 


2.17 
2.27 
2.31 

2.28 
2.19 
2.10 
2.02 


Noon. 


6  18.3  I    1.97 


d 
6.0 

7.0 

8.0 

9.0 
1 0.0 
1 1.0 

12.0 

13.0 
14.0 

150 
16.0 
17.0 

18.0 
19.0 
20.0 

21.0 
22.0 
23.0 

24.0 
25.0 
26.0 

?7.o 
28.0 
29.0 

0.4 
1.4 

2.4 

3.4 
4.4 

5.4 
6.4 

7.4 
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GREENWICH  MEAN  TIME. 


V. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
iMin. 

Declination. 

for 
I  Min. 

Elour. 

Right  Ascension. 

for 
xMin. 

nM4t«.*lon 

for 

xMdL 

FRIDAY  I. 

SUNDAY  3. 

h   m      s 

8 

•             It! 

// 

h    m       5 

8 

•        1          n 

tt 

O 

7  23  20.09 

a.3521 

N.  26  15  40.7 

6.333 

0 

9  13   10.13 

3.3x70 

N.  18  36  21. 1 

xa.6xx 

X 

7  25  41-16 

a. 3501 

26    9  22.9 

6.373 

I 

9  15  23.06 

3.9I4X 

18  23  41. 1 

".733 

9 

7  28     2.10 

9.3480 

26    2  56.1 

6.53X 

2 

9  17  35-82 

9.9x15 

18  10  54.4 

19^33 

3 

7  30  22.92 

a. 3458 

25  56  20.4 

6.669 

3 

9  19  48.41 

3.9084 

17  58    1.2 

13.941 

4 

7  32  43.60 

3.3437 

25  49  35.8 

6.8x8 

4 

9  22    0.83 

3. 3057 

17  45     1-5 

X3.049 

S 

7  35    4.16 

a. 341 5 

25  42  42.3 

6.965 

5 

9  24  13.09 

3.3099 

17  31  55-3 

X3.XS7 

6 

7  37  24.58 

a  .339X 

25  35  40.0 

7.XX3 

6 

9  26  25.18 

3.3003 

17  18  42.6 

13.363 

7 

7  39  44.85 

a. 3367 

25  28  28.9 

7.358 

7 

9  28  37.11 

3.X975 

17    5  23.7 

X3.368 

8 

7  42    498 

3.3343 

25  21     9.0 

7.403 

8 

9  30  48.88 

3.1948 

16  51  58.5 

13.473 

9 

7  44  24.97 

a. 33 19 

25  13  40.5 

7.548 

9 

9  ZZ    0.49 

3.X933 

16  38  27.0 

X3.576 

10 

7  46  44.81 

a. 3894 

25    6    3.2 

7.693 

10 

9  35  "95 

a.x898 

16  24  49.4 

X3.677 

II 

7  49    4.50 

a.3a68 

24  58  17.3 

7.838 

II 

9  37  23.26 

3.1873 

16  II    5.8 

I3.77* 

la 

7  51  24.03 

3.3343 

24  50  22.7 

7.98X 

12 

9  39  34.41 

9.Z847 

15  57  16.1 

X3.878 

13 

7  53  43.40 

3.3315 

24  42  19.6 

8.X33 

13 

9  41  45.42 

3. 1833 

15  43  20.5 

13.976 

14 

7  56    2.61 

3.3x88 

24  34    7-9 

8.366 

14 

9  43  56.28 

3.Z798 

15  29  19.0 

14.073 

IS 

7  58  21.66 

a.3x6x 

24  25  47.7 

8.408 

15 

9  46    7.00 

S.X77S 

15  15  ".8 

X4.X6S 

i6 

8    0  40.54 

9.3x33 

24  17  19.0 

8.548 

16 

9  48  17.58 

3.X7S3 

15    0  58.8 

14.363 

17 

8    2  59.26 

3.3x05 

24    8  41.9 

8.688 

17 

9  50  28.03 

3.X730 

14  46  40.2 

X4.358 

i8 

8    5  17.80 

9.3076 

23  59  56.5 

8.837 

18 

9  52  38.34 

3.Z708 

14  32  15.9 

X4.450 

19 

8    7  36.17 

3.3048 

23  51    2.7 

8.965 

19 

9  54  48.52 

9.1687 

14  17  46.2 

X4.S4X 

20 

8    9  54.37 

3.3019 

23  42    0.7 

9.X03 

20 

9  56  58.58 

a.x666 

14    3  ".0 

14.63a 

21 

8  12  12.40 

3.3990 

23  32  50.4 

9.340 

21 

9  59    8.51 

3.1646 

13  48  30.4 

14-731 

22 

8  14  30.25 

9.3960 

23  23  31.9 

9.376 

22 

10    I  18.33 

3.X637 

13  33  44.5 

Z4.80S 

23 

8  16  47.92 
SA 

3.3930 

TURDi 

N.  23  14    5.3 
\Y  2. 

9-5" 

23 

10    3  28.03 
M 

3.X607 

ONDA^ 

N.  13  18  53.4 
Y  4- 

X4.89S 

0 

8  19    5.41 

3.3900 

N.  23     4  30.5 

9.647 

0 

10     5  37-61 

3.X588 

N.  13    3  57.1 

X4.98X 

I 

8  21  22.72 

3 .9870 

22  54  47.7 

9.780 

I 

10    7  47.09 

3.X57X 

"  48  55.7 

15.064 

2 

8  23  39.85 

3.3840 

22  44  56.9 

9.9x3 

2 

10    9  56.46 

3.X553 

12  33  49-4 

15. 147 

3 

8  25  56.80 

3.3809 

22  34  58.2 

10 .045 

3 

10  12     5.73 

3.X538 

12  18  38.1 

X5.a39 

4 

8  28  13.56 

3.3778 

22  24  51.5 

10.177 

4 

10  14  14.91 

9.1533 

12    3  21.9 

15.309 

5 

8  30  30.14 

3.3748 

22  14  37.0 

10.307 

5 

10  16  23.99 

3.X506 

II  48      I.O 

X5.388 

6 

8  32  46.54 

3.37x7 

22    4  147 

10.437 

6 

10  18  32.98 

3.X49X 

"  32  35.4 

XS.466 

7 

8  35    2.74 

3.9686 

21  53  44.6 

10.566 

7 

10  20  41.88 

3.X477 

II  17     5.1 

15.543 

8 

8  37  18.77 

3.3656 

21  43     6.8 

10.693 

8 

10  22  50.70 

3.X463 

II     I  30.2 

Z5 .6x8 

9 

8  39  34.61 

3 .3635 

21  32  21.4 

xo.Sao 

9 

10  24  59.44 

3.X45X 

10  45  50.9 

15.693 

10 

8  41  50.27 

a. 3594 

21  21  28.4 

XO.946 

10 

10  27    8.11 

3.X439 
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16  16.2 

33  24.3 
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58  25.6 
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32     5-6 
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22  10.4 

38  44.8 
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28    4-3 

44  22.5 
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3.3518 
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3.3576 

40.84 

3.3635 

2.83 

3-3694 
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3.3753 

47.87 

3.3813 

10.93 
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34.36 

3 .3935 
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3.4058 
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3.4433 
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3.4558 

16.57 

9.463Z 
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7  23  16.9 
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8  20  45.9 

8  34  50.3 
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Z7.a6o 
17.337 
Z7.Z93 
17.154 
17.114 
17.073 
Z7.oa9 

16.983 
16.935 
X6.885 
Z6.833 

Z6.779 
16.733 
Z6.664 
Z6.604 
16.541 
16.475 
Z6.408 

Z6.339 
z6.a68 
Z6.Z93 
Z6.Z18 
Z6.040 


IS .959 

Z5.876 
15.793 
15.705 
ZS.616 

15.535 

15.431 
15.335 
15.337 
15.136 
15.033 
14.939 
14.833 

14.713 
X4.603 
14.488 
14.373 
14.354 
14.134 

Z4.0X3 

13.887 

13.760 
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a. 0414 

21  27  44.0 

9708 

9 

I  24  16.11 

x.8a45 

12  31     6.4 

xa.774 

9 

2  56  46.26 

a. 0470 

21  37  23.8 

9.6x8 

lo 

I  26    5.68 

x.8a79 

12  43  51-5 

ia.730 

10 

2  58  49-25 

3.0535 

21  46  58.1 

9.sa7 

II 

I  27  55-46 

X.83X4 

12  56  34.0 

13.685 

.11 

3    0  52.56 

a. 0580 

21  56  27.0 

9.436 

12 

I  29  45-45 

X.8349 

13    9  13-7 

13. 638 

12 

3    2  56.21 

3.0636 

22     5  50.4 

9.343 

13 

I  31  35-65 

Z.8386 

13  21  50.6 

X3.59a 

13 

3    5    0.19 

a.0691 

22  15    8.2 

9.349 

14 

I  33  26.08 

1.8433 

13  34  24.7 

xa.S45 

14 

3    7    4-50 

3.0747 

22  24  20.3 

9.XSS 

15 

I  35  16.73 

Z.8460 

13  46  56.0 

xa.497 

15 

3    9    9-15 

3.0803 

22  33  26.8 

9.060 

16 

I  37     7.60 

X.8498 

13  59  24.4 

13.448 

16 

3  "  14.13 

a. 0858 

22  42  27.5 

8.963 

17 

I  38  58- 70 

X.8S37 

14  II  49.8 

X3.398 

17 

3  13  19-45 

a.0915 

22  51  22.3 

8.864 

18 

I  40  50.04 

1.8577 

14  24  12. I 

X3 .347 

18 

3  15  25." 

3.097X 

23    0  1 1. 2 

8.765 

19 

I  42  41.62 

1.86x6 

14  36  31.4 

X3.a95 

19 

3  17  3110 

3.1037 

23    8  54.1 

8.665 

20 

I  44  33-43 

1.8656 

14  48  47.5 

12.24a 

20 

3  19  37-43 

3.1083 

23  17  31-0 

8.564 

21 

I  46  25.49 

1.8697 

15     I    0.4 

ia.x88 

21 

3  21  44.09 

3.XX38 

23  26     1.8 

8.46a 

22 

I  48  17.79 

X  .8738 

15  13  10. 1 

X3.X34 

22 

3  23  5109 

3.X195 

23  34  26.5 

8.359 

23 

I  50  10.35 
F 

X.878X 

RIDA^ 

N.  15  25  16.5 

^22. 

X3.078 

23 

3  25  58.43 
SI 

3. 1351 

JNDA^ 

N.  23  42  44.9 
^24. 

8.354 

0 

I  5a    3.16 

x.88a3 

N.  15  37  19-5 

X3.033 

0 

3  28    6.10 

3.X306 

N. 23  50  57.0 

8.Z48 

I 

I  53  56.23 

Z.8866 

15  49  19. 1 

IX. 965 

I 

3  30  14.10 

3.1363 

23  59    2.7 

8.043 

2 

1  55  49.55 

Z.890S 

16     I  15.3 

IX. 908 

2 

3  32  22.44 

3.14x8 

24    7    2.0 

7.934 

3 

I  57  43.13 

X.89S3 

16  13    8.0 

XI. 848 

3 

3  34  31-11 

2.1473 

24  14  54.8 

7.836 

4 

I  59  36.98 

Z.8999 

16  24  57.1 

XX. 788 

4 

3  36  40.11 

3.1538 

24  22  41. 1 

7.7x6 

5 

2     I  31. II 

Z.9044 

16  36  42.5 

XX. 737 

5 

3  38  49-45 

3.1583 

24  30  20.7 

7.604 

6 

2    3  2550 

X.9088 

16  48  24.3 

IX. 665 

6 

3  40  59-" 

3.1638 

24  37  53-6 

7-493 

7 

2     5  20.17 

X.9134 

17    0    2.3 

XI. 603 

7 

3  43     9-10 

3.1693 

24  45  19-8 

7.380 

8 

2     7  15.11 

x.9x8x 

17  "  36.5 

XI. 538 

8 

3  45  19-43 

3.1748 

24  52  39-2 

7.366 

9 

2    9  10.34 

X .9aa8 

17  23    6.9 

XX. 474 

9 

3  47  30.08 

3.x8oa 

24  59  51-7 

7.X5X 

10 

2  II    5-85 

1.9375 

17  34  33-4 

XX. 408 

10 

3  49  41.05 

9. 1856 

25    6  57,3 

7.034 

II 

2  13     1.64 

x.93a3 

17  45  55-9 

XI. 341 

II 

3  51  52-35 

a.X9xo 

25  13  55-8 

6.917 

12 

2  14  57-73 

x.937a 

17  57  14.3 

IX. 373 

12 

3  54    3-97 

a.X963 

25  20  47.3 

6.798 

13 

2  i6  54.10 

X  .9430 

18    8  28.7 

11.305 

13 

3  56  15-91 

a.aox7 

25  27  31.6 

6.679 

14 

2  18  50.77 

1.9470 

18  19  38.9 

XI. 13s 

14 

3  58  28.17 

3.ao69 

25  34    8.8 

6. 559 

15 

2  20  47-74 

1.95x9 

18  30  44.9 

XI. 064 

15 

4    0  40.74 

3.3X31 

25  40  38.7 

6.438 

16 

2  22  45.00 

X.9569 

18  41  46.6 

10.993 

16 

4    2  53.62 

3.3173 

25  47     1-3 

6.315 

17 

2  24  42.57 

1 .9630 

18  52  44.0 

10.930 

17 

4     5    6.82 

3.3336 

25  53  16.5 

6.X9X 

18 

2  26  40.44 

X.9670 

19    3  370 

10.847 

18 

^     7  20.33 

3.J377 

25  59  24.2 

6.067 

19 

2  28  38.61 

X.9721 

19  14  25.6 

10.773 

19 

4    9  3414 

3.3337 

26    5  24.5 

5  942 

20 

2  30  37-09 

X.9773 

19  25    9-7 

X0.697 

20 

4  II  48.25 

3.2378 

26  II  17.2 

5.815 

21 

2  32  35-^ 

X.9836 

19  35  49-2 

10.6x9 

21 

4  14    2.67 

3.3438 

26  17    2.3 

5.688 

22 

2  34  35-00 

X.9878 

19  46  24.0 

X0.543 

22 

4  16  17.38 

3.3477 

26  22  39.8 

5.560 

23 

2  36  34.42 

X.9939 

19  56  54.2 

10.463 

23 

4  18  32.39 

3.3535 

26  28    9.5 

5.430 

24 

2  38  34.15 

X.9983 

N.  20    7  19.6 

X0.383 

24 

4  20  47.68 

3.2573 

N.  26  33  31.4 

5.300 

60 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Right  Ajcensicm. 

lor 
xMin. 

Declination. 

for 
zMin. 

Hour. 

Right  Ascension. 

for 
zMin. 

Declination. 

for    . 
iMin. 

MONDAY  25. 

WEDNESDAY  27. 

h    m       8 

■ 

•      t       II 

n 

h    m       8 

8 

•      t       i» 

" 

o 

4  20  47.68 

a.»S73 

N.  26  33  31.4 

5. 300 

0 

6  13  11.54 

a. 3888 

N.  28    3  12. 1 

X.774 

z 

4  23     3.26 

2.26ai 

26  38  45-5 

5.168 

I 

6  15  3487 

a. 3889 

28     I  20.9 

1.931 

2 

4  25  19.13 

a.a668 

26  43  51.6 

5.036 

2 

6  17  58.21 

3.3891 

27  59  20.4 

3.087 

3 

4  27  3528 

2.2714 

26  48  49.8 

4.903 

3 

6  20  21.56 

3.3891 

27  57  10-5 

a.245 

4 

4  29  51.70 

a. 3760 

26  53  400 

4.770 

4 

6  22  44.90 

3.3888 

27  54  51-2 

3.400 

5 

4  32     8.40 

3.2805 

26  58  22.2 

4.63s 

5 

6  25    8.22 

3.3886 

27  52  22,5 

a. 557 

6 

4  34  25.36 

2.2849 

27     2  56.2 

4.499 

6 

6  27  31.53 

3.3883 

27  49  44.4 

3.713 

7 

4  36  42.59 

2.2893 

27     7  22.1 

4  363 

7 

6  29  54.81 

3.3878 

27  46  56.9 

a. 869 

8 

4  39    0.08 

2.3936 

27  "  39-7 

4.335 

8 

6  32  18.07 

a. 3873 

27  44    0.1 

3.0*5 

9 

4  41  17.82 

2.2978 

27  15  49-1 

4.087 

9 

6  34  41.29 

3.3866 

27  40  53-9 

3.183 

zo 

4  43  35-82 

2 .3030 

27  19  50.1 

3.948 

10 

6  37    4.46 

3.3858 

27  37  38.3 

3-3J« 

ZI 

4  45  54.06 

3.3060 

27  23  42.8 

3808 

II 

6  39  27.58 

3.3849 

27  34  13-4 

3.493 

za 

4  48  Z2.54 

3.3100 

27  27  27.0 

3.667 

12 

6  41  50.65 

a. 3839 

27  30  39.2 

3.648 

13 

4  50  31.26 

a.3«39 

27  31     2.8 

3.5a5 

13 

6  44  1365 

3.3838 

27  26  55.6 

3.8c« 

14 

4  52  50.21 

3.3178 

27  34  30-0 

3.383 

14 

6  46  36.59 

3.38x7 

27  23     2.8 

3  958 

15 

4  55    9-39 

3.32x5 

27  37  48.7 

3.340 

15 

6  48  59-45 

a. 3805 

27  Z9    0.7 

4.«»3 

z6 

4  57  28.79 

2.335X 

27  40  58.8 

3.096 

16 

6  51  22.24 

3.379J 

27  14  49-3 

4.a67 

17 

4  59  48.40 

3.3387 

27  44    0.2 

3.953 

17 

6  53  44.94 

a. 3775 

27  10  28.7 

4-*a« 

z8 

5    2    8.23 

3.3333 

27  46  530 

3.807 

18 

6  56    7.54 

a. 3759 

27    5  58.8 

4574 

19 

5    4  28.26 

a. 3356 

27  49  370 

3.661 

19 

6  58  30.05 

a. 3  743 

27     I  19.8 

4.7«7 

20 

5    6  48.50 

a. 3389 

27  5a  12.3 

3.5x4 

ao 

7    0  52.46 

2 .37a6 

26  56  31.6 

4.880 

21 

5    9    8-93 

3.34*0 

27  54  38.7 

3.367 

21 

7    3  14.76 

2.3708 

26  51  34.2 

5. 031 

22 

5  "  29.54 

a. 345* 

27  56  56.3 

3.3X9 

22 

7     5  36.95 

3.3688 

26  46  27.7 

5.184 

23 

5  13  5034 

2.3481 

FESDA^ 

N.  27  59     5.0 

sr  26. 

2.070 

23 

7    7  5902 
THl 

3.3668 

N.  26  41  12. 1 
lY  28. 

5.315 

O 

5  16  11.31 

3.3510 

N.  28    I    4.7 

Z.93t 

0 

7  zo  20.96 

2.3647 

N.  26  35  47-5 

5-486 

z 

5  18  32.46 

a. 3538 

28    2  55.5 

X.772 

I 

7  12  42.78 

2.3635 

26  30  13.8 

5.637 

2 

5  20  53.77 

3.3565 

28    4  37-3 

X.622 

2 

7  15    4.46 

3.3602 

26  24  31. 1 

5.787 

3 

5  23  15-24 

3.3591 

28    6  10. 1 

1.473 

3 

7  17  26.00 

3.3578 

26  18  39.4 

5.936 

4 

5  25  36.86 

3.36x6 

28     7  33-9 

1.321 

4 

7  19  47.40 

a. 3554 

26  12  38.8 

6.084 

5 

5  27  58-63 

3.3640 

28    8  48.6 

Z.168 

5 

7  22    8.65 

2.3530 

26    6  29.3 

6.333 

6 

5  30  20.54 

3.3663 

28    9  54.1 

Z.O16 

6 

7  24  29.76 

3.3504 

26    0  10.9 

6481 

7 

5  32  42.59 

2.3685 

28  10  50.5 

0.864 

7 

7  26  50.70 

a. 3478 

25  53  43-6 

6.5»8 

8 

5  35    4.76 

a. 3  706 

28  II  37.8 

0.7x2 

8 

7  29  "'49 

a. 345 1 

25  47     7-5 

6.674 

9 

5  37  2706 

a. 3726 

28  12  15.9 

0.558 

9 

7  31  32.11 

a. 3433 

25  40  22.7 

6.819 

lO 

5  39  49-47 

a. 3 744 

28  12  44.8 

0.404 

10 

7  33  52.57 

a. 3395 

25  ZZ  29.2 

6.964 

II 

5  42  11.99 

3.3763 

28  13    4.4 

0.250 

II 

7  36  ia.85 

3.3366 

25  26  27.0 

7.109 

12 

5  44  34.61 

2.3778 

28  13  14.8 

+0.096 

12 

7  38  32.96 

a. 3337 

25  19  16.1 

7.aS3 

13 

5  46  57-33 

a. 3 793 

28  13  15.9 

-O.OS9 

13 

7  40  52.89 

3.3306 

25  II  56.6 

7.396 

14 

5  49  20.13 

3.3808 

28  13    7-7 

0.3I4 

14 

7  43  12.63 

3.3375 

25    4  28.6 

7.538 

IS 

5  51  4302 

3 .3830 

28  12  50.2 

0.369 

15 

7  45  32.19 

2.3344 

24  56  52.1 

7.679 

i6 

5  54    5-97 

3.3833 

28  12  23.4 

0.534 

16 

7  47  51-56 

2.3213 

24  49     7-1 

7.8JO 

17 

5  56  29.00 

a. 3843 

28  II  47.3 

0.680 

17 

7  50  10.73 

2.3x79 

24  41  13.7 

7.960 

i8 

5  58  52.09 

a. 3853 

28  II     1.8 

0.836 

18 

7  52  29.71 

2.3147 

24  33  "-9 

8.099 

19 

6     I  15.23 

3.386X 

28  10    7.0 

0.992 

19 

7  54  48.49 

2.3x14 

24  25     1.8 

8.338 

20 

6    3  38.42 

3.3869 

28    9    2.8 

Z.I48 

20 

7  57     7 -08 

2.3081 

24  16  43-4 

8.375 

21 

6    6     1.66 

3.3876 

28    7  49.2 

J. 305 

21 

7  59  2546 

3 .3046 

24    8  16.8 

8.5" 

22 

6    8  24.93 

2.3880 

28    6  26.2 

1.463 

22 

8     I  43  63 

2.3013 

23  59  42.0 

8.647 

23 

6  10  48.22 

3.3884 

28    4  53-8 

1.618 

23 

8    4     1.60 

3.3977 

23  50  59-2 

8.78* 

24 

6  13  11.54 

3.3888 

N.  28    3  12. 1 

1.774 

24 

8    6  19.35 

3.3941 

N.  23  42    8.2 

8.9x7 

XII. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff 

Diff. 

Diff. 

Diff. 

Right  Aacensioa. 

lor 
X  Min.  1 

Dfclinarkm. 

for 
xMin. 

Hoar. 

Right  ABccnsioD. 

(or 

xMin. 

Dcdination. 

for 
xMin. 

F] 

RIDAY 

29. 

SUNDAY  31. 

h    m       s 

s 

m        t         tt 

ft 

h    m       9 

• 

•         r          // 

rt 

0 

8     6  19.35 

a.a94Z 

N.  33  42    8.2 

8.9x7 

0 

9  52  16.33 

a.X373 

N.  14    18   32.2 

14.163 

I 

8    8  36.89 

3.2906 

23  S3    9-2 

9-049 

I 

9  54  23.89 

a.xa47 

14      4      9.9 

X4.a46 

2 

8  10  54.33 

2.2870 

23  24    2.3 

9.x83 

2 

9  56  31-29 

a.xaao 

13  49  527 

14  387 

3 

8  13  11-33 

2.2834 

33  14  47-4 

9.3J3 

3 

9  58  38.53 

a.zx94 

13  35  30.7 

14.407 

4 

8  15  28.23 

2.2798 

23     5  24.7 

9.443 

4 

10    0  45.63 

8.X169 

13  21    3.9 

14.485 

5 

8  17  4491 

a. 2761 

22  55  54.2 

9.573 

5 

10    3  53.56 

a. 1145 

13     6  32.5 

14.563 

6 

8  20     1.36 

a. 2724 

22  46  15.9 

9.703 

6 

10    4  5936 

2.1X32 

12  51  56.4 

14.639 

7 

8  32  17.60 

2.2688 

33   36   29.9 

9.830 

7 

10      7      6.03 

a. 1098 

12  37  15-8 

14.713 

8 

8  24  33  62 

2.2652 

22    26  36.3 

9-957 

8 

10    9  12.54 

3.X076 

12  22  30.8 

14.788 

9 

8  26  49.42 

3.2614 

22    16  35.1 

10.083 

9 

10  II  18.93 

2.X053 

12     7  41.3 

14.86X 

10 

8  29    4.99 

a. 1577 

33      6   26.4 

10.207 

10 

10  13  25.18 

2.1032 

"  52  47-5 

14.933 

II 

8  31  20.34 

a.  2539 

21    56    10.3 

XO.331 

II 

10  15  3^  3^ 

2.IOI3 

II  37  49-4 

15.003 

12 

8  $3  35-46 

2.2502 

31  45  46.7 

I0.454 

12 

10  17  37-33 

a. 0993 

II  22  47.2 

xs.07a 

13 

8  35  50-36 

2.2464 

21  35  15.8 

10.576 

13 

10  19  43-23 

a. 0973 

II     7  40.8 

15.139 

M 

8  38     5-03 

a. 2428 

21  24  37.6 

10.697 

14 

10  21  49.01 

3.0955 

10  52  30.5 

15.306 

IS 

8  40  19.49 

2.2390 

21  13  52.2 

10.817 

15 

10  23  54.69 

3.0938 

10  37  16. 1 

15.37a 

16 

8  42  33-71 

2.2352 

21     2  59.6 

10.935 

16 

10  26    0.26 

3.09ao 

10  21  57.9 

15.335 

17 

8  44  47-71 

2.2315 

20  52     0.0 

11.053 

17 

10  28    5.73 

3.0904 

10    6  35.9 

15.398 

18 

8  47     1-49 

a. 2378 

20  40  53-3 

11.170 

18 

10  30  II. II 

3.0889 

9  51  lo.i 

15.46X 

19 

8  49  1504 

2.2240 

20  29  39.6 

11.385 

19 

10  32  16.40 

3.0874 

9  35  40.6 

15.533 

20 

8  51  28.37 

2.2203 

20  18  19. 1 

11.399 

20 

10  34  21.60 

a. 0860 

9  20    7.5 

15.581 

21 

8  53  41-47 

2.3165 

20    6  51.7 

11.514 

21 

10  36  26.73 

3.0847 

9    4  30.9 

15.638 

22 

8  55  54.35 

2.2x28 

19  55  17-4 

11.637. 

23 

10  38  31.76 

a. 0834 

8  48  50.9 

15.695 

33 

8  58     7.01 

a.  209a 

N.  19  43  36.5 

IX. 738 

23 

10  40  36.73 

3.0833 

N.    8  33    7-5 

15.751 

'SAI 

tVRDA 

^Y30. 

mon: 

DAY,  J 

UNE  I. 

0 

9    0  19.45 

3.3055 

N.  19  31  48.9 

11.848 

0 

10  42  41.64 

3.08x3 

N.    8  17  20.8 

15.805 

I 

9    2  31.67 
9     4  43  67 

3.aox8 
3.X983 

19  19  54.7 
19     7  54.0 

11. 958 
13.065 

--- 

2 

3 

9    6  55.46 

a. 1947 

18  55  46.9 

12.173 

4 

9    9     703 

3.19x0 

18  43  33-4 

13.378 

PHASES 

OF  T] 

aE  MOON. 

5 

9  II   18.38 

3.1875 

18  31  13-5 

13.384 

6 

9  13  2953 
9  15  40.46 

3.1840 

i8  18  47.3 
18    6  15.0 

13.488 

7 

3.1805 

13.590 

8 

9  17  5119 

3.i77» 

17  53  36.5 

X2.692 

d 
.     .     May     2  ] 

h     m 
[8  29.0 

9 

9  20     I. 71 

3.1736 

17  40  52.0 
17  28     1.4 

ia.793 

D 

First  Quartei 

r  .     . 

10 

9  22  12.02 
9  24  22.13 

3.170a 

12.893 

3.1668 

17  15     4-9 

12.990 

0 

Full  Moon  . 

.     .     •       9 

9  30.8 

II 

12 

9  26  32.04 

3.1635 

17     2     2.6 

13.087 

C 

Last  Quarter 

16  ] 

[o  12. 1 

* 

13 
14 

9  28  41.75 
9  30  51-27 

3.1603 

16  48  54.5 

13.183 

• 

New  Moon  . 

24  ] 

C4  34.8 

a.i57« 

16  35  40.6 

13.278 

.            •           •           '.T 

tr 

9  33     o-6o 
9  35    9-74 

3.1539 
3.1507 

16  22  21. 1 

13 '173 

. 

*5 
16 

16    8  56.0 

13-464 

17 

9  37  18.68 

3.X476 

15  55  25.4 

13   556 

d      h 

18 

9  39  27.45 

2.1446 

IS  41  49-3 

13.647 

c 

Perigee    .     . 

.     . 

.     .     .     May 

8    7-7 

IQ 

9  41  36.03 
'     9  43  44.44 

2.X416 

15  28     7.8 
15  14  21.0 

13.736 

c 

Atx)firec 

t 

10     16.2 

7 

20 

3.X387 

13.823 

^  A  ^^^^f\  ^*  ^*                                     * 

31 

9  45  52.67 
9  48    0.72 

3.X1C9 

15    0  29.0 
14  46  31.8 

13.9x0 

32 

^  •  *  J  J  f 
2.1328 

13.996 

23 

9  50    8.61 

2.X3OI 

14  32  29.5 

14.080 

24 

9  52  16.33 

3.1373 

N.  14    18   23.3 

14.163 

62 


JUNE,  1914. 


I. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Mon. 
Tues. 
Wed. 

Thur. 

Prid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 


it 
5 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent  Right 
Ascension. 


h  m   s 

4  34  0-27 

4  38  5-79 
4  42  11.69 

4  46  17.94 
4  50  24.54 
4  54  31.46 

4  58  38.70 

5  2  46.24 

5  6  54.06 

5  II  2.16 

5  15  10.51 
5  19  1909 

5  23  27.90 
5  27  36.90 
5  31  46.07 

5  35  55-39 
5  40  4.84 
5  44  14.39 

5  48  24.03 

5  52  33.71 
5  56  43.42 


6 
6 
6 


o  53.13 
5  2.81 
9  12.44 


6  13  21.99 
6  17  31.42 
6  21  40.70 

6  25  49.82 
6  29  58.75 
6  34  7.46 

6  38  15.93 


DifF.  for 
I  Hour. 


s 
10.221 

10.238 

10.253 

10.268 
10.282 
10.295 

10.308 
10.320 
10.331 

10.342 
10.352 
10.361 

10.370 

10.379 
10.386 

10.391 
10.396 
10.400 

10.403 
10.404 
10.405 

10.404 
10.402 
10.399 

10.395 
10.390 

10.384 

10.377 
10.368 

10.358 
10.348 


Apparent  Decli- 
nation. 


N.2I  5852.9 

22  7  4.4 
22  1452.7 

22  22  17.7 
22  29  19.3 

22  35  57.3 

22  42  II. 6 
22  48  2.0 
22  53  28.5 

22  58  30.9 

23  3  9.2 

23  723.2 

23  II  12.8 

23  14  37.9 
23  17  38.5 

23  20  14.4 
23  22  25.6 
23  24  12.0 

23  25  33.7 
23  26  30.5 
2327  2.5 

23  27  9.6 
232651.9 
2326  9.3 

23  25  2.0 
23  23  29.8 
23  21  32.9 

23  19  II.3 
23  16  25.2 
23  13  14.6 

N.23  9  39-7 


Diff.for 
X  Hour. 


// 
+20.95 
20.00 
19.03 

+18.05 
17.07 
16.09 

+15.10 
14.10 
13.10 

+12.10 
11.09 
10.08 

+  9.06 
8.04 
7.01 

+  5.98 

4.95 
3.92 

+  2.89 

1.85 

+  0.82 

—  0.22 
1.26 
2.29 

-  3.32 
4.35 
5.38 

—  6.41 

7-43 
8.45 

-  9u^6 


Scmidiom- 
eter. 


tr 


5  48.01 
5  47-88 
5  47-75 

5  47-62 
5  47-50 
5  47.38 

5  47.27 
547.16 

5  47.05 

5  46.94 
5  46.83 

5  46.73 

5  46.63 
5  46.54 
5  46.45 

5  46.36 
5  46.28 
5  46.21 

546.14 
5  46.07 
5  46.01 

5  45.95 
5  45.90 
5  45-86 

5  45-82 

5  45-79 
5  45.76 

5  45-74 
5  45.72 

5  45-71 


15  45.70 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


68.34 
68.40 
68.46 

68.51 
68.56 
68.61 

68.65 
68.69 
68.73 

68.76 
68.79 
68.82 

68.85 
68.87 
68.89 

68.91 

68.93 
68.94 

68.95 
68.95 

68.95 

68.94 
68.93 
68.92 

68.91 
68.89 
68.87 

68.84 
68.81 
68.79 

68.76 


Equation  of 
Time,  to  be 
Subtracted 
from 


Added  to 

Apparent 

Time. 


m        8 
2   29.44 

2   20.50 

2    II. 18 

2       I.5I 

I  51.50 
I    41.16 

I  30.51 
I    19.56 

I       8.32 

o  56.82 
o  45.06 
o  33.06 

o  20.85 
o    8.45 


o    4.13 

o  16.86 
o  29.71 
o  42.67 

o  55.71 

I    8.80 


I  35.03 

I  48.12 

2       1. 15 

2    14.10 
2   26.94 

2   39.63 
2    52.16 

3    4.50 
3  16.62 

3  28.50 


DiflF. 

for 

I  Hour. 


I    21.91       0.546 


s 
0.364 

0.380 
0.395 

0.410 
0424 

0-437 

0.450 
0.462 
0.474 

0485 

0-495 
0.504 

0.513 
0.520 

0,527 

0.533 

0.538 
0.542 

0-544 
0.545 


0.545 

0.544 
0.541 

0.537 
0.532 
0-525 

0.518 
0.509 
0.500 

0489 


NoTB.~The  mean  time  of  semidiameter  passing  meridian  may  be  found  by  subtracting  o".Z9  from  the  sidereal  time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  derlinations  are  increasing;  tbe 
sign  —  indicates  that  north  declinations  are  decreasing. 


II. 


JUNE,  1914. 


63 


AT  GREENWICH  MEAN  NOON. 


Day  of 
the 


Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 


It 


I 
2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent  Right 


h   m    s 

4  34  0.69 
4  38  6.19 
4  42  12.06 

4  46  18.29 
4  50  24.86 

4  54  31.75 

4  58  38.96 

5  2  46.47 
5  6  54.27 

5  II  2.33 
5  15  10.64 

5  19  1919 

5  23  27.96 
5  27  36.92 
5  31  46.06 

5  35  55.35 
5  40  4.76 

5  44  14.27 

5  48  23.87 
5  52  33.51 

5  56  43.18 

6  o  52.86 
6  5  2.50 
6  9  12.09 

6  13  21.60 
6  17  30.99 
6  21  40.24 

6  25  49.32 
6  29  58.22 
6  34  6.90 

6  38  15.33 


Diff.  for 
z  Hour. 


s 
0.221 

0.237 

0.252 

0.267 
0.281 
0.294 

0.307 
0.319 
0.330 

0.341 

0.351 
0.360 

0.369 

0.377 
0.384 

0.389 

0.394 
0.398 

0.401 
0.402 
0.403 

0.402 
0.401 
0.398 

0.394 
0.388 

0.382 

0.375 
0.366 

0.356 


10.346 


Apparent  Dedin*. 
tkm. 


tt 


N.2I  58  53.8 

22      7      5.2 

22  14  53-4 

22  22  18.3 
22  29  19.8 

22  35  57.7 

22  42  1 1.9 
22  48  2.3 
22   53  28.7 

22  58  31. 1 

23  3     9-3 

23    7  23.2 

23  II    12.8 

23  14  37.9 
23  17  38.5 

23  20  14.4 

23  22  25.6 
23  24  12.0 

23  25  33-7 

23  26  30.5 

'    23  27    2.5 

23  27  9.6 
23  26  51.9 
23  26    9.4 

23  25  2.1 
23  23  30.0 
23  21  33.1 

23  19  II. 6 
23  16  25.6 

23  13  15.1 
N.23    9  40.2 


Diff.  for 
s  Hour. 


// 


+20.95 

19.99 
19.02 

+18.05 

17.07 
16.09 

+15.10 
14.10 
13.10 

+12.10 
11.09 
10.07 

+  9.05 
8.03 
7.01 

+  5.98 
4-95 
392 

+  2.89 

1.85 
+  0.82 

—  0.22 
1.26 
2.29 

-3.32 
4-35 
5-3& 

—  6.41 

7.43 
8.45 

-9.46 


Equation  of 

Time,  to  be 

Added  to 


"SuEnScteT 

from 
Mean  Time. 


m         s 
2    29.42 

2    20.48 

2    II. 17 

2  1.50 
I  51.49 
I    4II5 

I  30. 50 
I  19.55 
I       8.31 

o  56.81 

o  45-05 
o  33.06 

o  20.85 
o    8.45 


o  4.13 

o  16.86 

o  29.71 

o  42.67 

0  55.70 

I  8.79 

1  21.90 

I  35.01 

I  48.10 

2  1. 14 

2  14.09 

2  26.92 

2  39.61 

2  52.14 

3  4-47 

3  16.59 

3  28.47 


Diff.  for 
X  Hour. 


s 

0.364 

0.380 
0.395 

0.410 
0.424 

0437 

0.450 
0.462 
0.474 

0.485 

0.495 
0.504 

0.513 
0.520 

0.527 

0-533 

0.538 
0.542 

0.544 

0.545 
0.546 

0.545 
0.544 
0.541 

0.537 
0.532 
0.525 

0.518 
0.509 
0.500 

0.489 


Sidereal  Time, 
or  Ri^t  Ascen- 
of  Mean 
Sun. 


h      m         8 

4  36  30.11 
4  40  26.67 
4  44  23.23 

4  48  19.79 
4  52  16.34 
4  56  12.90 


5 
5 
5 


4 
8 


9.46 
6.02 

2.58 


5  II  59.14 
5  15  55.69 
5  19  52.25 

5  23  48.81 

5  27  45-37 
5  31  41.93 

5  35  38.49 
5  39  35  04 
5  43  31.60 

5  47  28.16 
5  51  24.72 
5  55  21.28 

5  59  17-84 

6  3  14.40 
6  7  10.96 


6 
6 
6 


II 

15 
19 


7.51 

4.07 
0.63 


6  22  57.19 

6  26  53.75 

6  30  50.31 

6  34  46.87 


KoiB.— The  semidiametcr  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sisn  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  dedinatioas 
are  increasing;  the  sign  —  indicates  that  north  declinatxoos  are  decreasing. 


Diff.  for  X  Hour, 

+9'.8s6s. 
(Table  III.) 


64 


JUNE.   1914. 


m. 


AT  GREENWICH  MEAN  NOON. 


I 


is 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 


5. 
•8  8 


52 

53 
54 

55 
56 

57 

58 

59 
60 

61 
62 

63 

64 

65 
66 

67 
68 

69 

70 

71 
72 

73 
74 
75 

76 
77 
78 

79 
80 

81 


182 


THE  SUN'S 


True  I«aagitttde. 


If 


70 

71 
72 


8  24.0 

5  52.4 
3  194 


73  o  45.2 

73  58  9.8 

74  55  33-3 

75  52  55-8 

76  50  17.4 

77  47  38.2 

78  44  58.3 

79  42  17-9 

80  39  36.9 

81  36  55.5 

82  34  13.6 

83  31  31.4 

84  28  48.9 

85  26  6.0 

86  23  22.9 

87  20  39.5 

88  17  55.8 

89  15  II. 8 


90 

91 
92  6 


12  27.5 

9  42.9 
58.0 


93  4 

94  I 
94  58 


95 
96 

97 


55 
53 
50 


12.7 
27.1 
41.0 

54.4 

7-4 
20.0 


98  47  32.2 


X' 


n 


7  58.3 

5  26.4 

2  53.3 

o  18.9 

57  43.3 
55  6.6 

52  28.9 

49  50.3 

47  II.O 

44  30.9 

41  50.3 

39  9.1 

36  27.5 

33  45-5 

31  31 

28  20.4 

25  37-3 

22  54.0 

20  10.4 

17  26.5 

14  42.3 

II  57.8 

9  130 

6  27.9 

3  42.4 
o  56.6 

58  10.3 

55  23.6 

52  36.4 

49  48.8 

47  0.8 


Diff.for 
I  Hour. 


// 


N0T8. — The  longitudes  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date,  while 


those  in  the  column  X'  are  referred  to  tb 
fictitious  year. 


43.71 
43.65 
43.60 

43-55 
43.50 
43.46 

43.42 
43.38 
43.35 

43.32 
43.30 
43-28 

4327 
43.25 
4323 

43.22 

43.«i 
43.19 

43..18 

43-17 
43.16 

43.15 

43.13 
43-12 

43.10 

43.09 
43.07 

43.05 
43-03 
4301 

43.00 


Latitude. 


// 


4-0.16 
+  0.03 

—  0.09 

—  0.20 
0.28 

0.34 

-d.37 

0.37 
0.33 

-0.28 
0.20 

—  0.09 

+  0.03 
0.16 
0.28 

-f  0.40 
0.51 
0.60 

-f  0.67 
0.71 

0.73 

+  0.71 
0.67 
0.61 

+  0.53 
0.42 
0.28 

+  0.14 
+  0.01 

—  O.I  I 

—  0.22 


Logarithm  of  the 

Raditxs  Vector  of 

theBarth. 


0.006  1365 
0.006  1967 
0.006  2552 

0.0063122 
0.006  3679 
0.006  4222 

0.006  4752 
0.006  5271 
0.006  5778 

0.006  6271 
0.006  6751 
0.0067217 

0.006  7666 
0.006  8098 
0.006  8512 

0.006  8906 
0.006  9280 
0.006  9632 

0.006  9962 
0.007  0268 
0.007  0550 

0.007  0807 
0.007  1038 
0.007  1243 

0.007  1422 
0.007  1576 
0.007  1704 

0.007  1808 
0.007  1888 
0.007  1946 

0.007  1983 


Diff.fof 
I  Hour. 


+25.5 
24.8 
24.1 

+23.5 
22.9 

22.4 

+21.9 
21.4 
20.8 

+20.3 

19.7 
19. 1 

+18.4 
17.6 
16.8 

+16.0 

15.I 
14.2 

+13.2 
12.2 
II.2 

+10.2 

9.1 
8.0 

+  6.9 

5.8 
4.8 

+  3.8 
2.8 

1-9 
+  I.I 


mean  equinox  of  the  beginning  of  the  Besoelian 


Mean 


Timed 
Noon. 


h      m       s 

9  20  19.28 

9  16  23.37 

9  12  27.45 


9 

9 
9 


8  31.54 

4  35.63 
o  39.72 


8  56  43.80 

8  52  47.89 

8  48  51.98 

8  44  56.07 

8  41  0.16 

8  37  4.24 

8  33  8.33 

8  29  12.42 

8  25  16.50 

8  21  20.59 

8  17  24.68 

8  13  28.77 

8     9  32.85 

8     5  36.94 

8     I  41.03 

7  57  45.12 

7  53  49.20 

7  49  53.29 

7  45  57.38 

7  42  1.46 

7  38  5.55 

7  34  9.64 

7  30  13-73 

7  26  17.81 


17  22  21.90 


Diir.  for  I  Hour. 
(Table  II.) 


IV. 


JUNE,  1914. 

GREENWICH  MEAN  TIME. 


65 


THE  MOON'S 


SEMIDIAMETER. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGS. 


Noon. 


II 


6  i.o 

6  10.4 

6  18.7 

6  24.9 

6  28.3 

6  28.1 

6  24.0 

6  16.2 

6  5-4 

5  52.5 

5  38.7 

5  25.2 


5 
5 
4 

4 
4 
4 

4 
4 
5 

5 
5 


5 
5 
5 

5 
6 

6 


130 

2.7 

54.9 

49.8 

47-4 
47.8 

50.6 

55-4 
1.9 

9.6 
18.0 


5  26.6 


350 

43- 1 
50.6 

57.3 

3-3 
8.4 


16  12.3 


Midnicht. 


Nooo. 


tt 


II 


6  5.8 

6  14.7 

6  22.1 

6  27.0 

6  28.7 

6  26.6 

6  20.6 

6  II. I 

5  59- 1 

5  45-6 

5  319 

5  i8-9 

5  7.6 

4  58.5 

4  52.0 

4  48.3 

4  47.3 

4  48.9 

4  52.7 

4  58.5 

5  5.6 

5  13.7 

5  22.3 

5  30.8 

5  39- 1 

5  46.9 

5  54.1 

6  0.4 
6  6.0 
6  10.5 


16  13.8 


58  41.22 

59  1564 

59  45.86 

60  8.76 
60  21.16 
60  20.50 

60    5.57 

59  36.99 
58  57.13 

58  9.79 
57  1926 
56  29.74 

55  44.80 
55  7.10 
54  38.43 

54  19.70 
54  II.I4 
54  12.37 

54  22.52 

54  40.30 

55  4.15 

55  32.35 

56  307 

56  34.68 

57  578 

57  3536 

58  2.76 

58  27.60 

58  4956 

59  8.18 

59  22.64 


Diff.  for 
X  Hour. 


II 


+1.483 

1.367 
1. 129 

+0-757 
+0.258 

-0.322 

—0.918 
1.448 
1.846 

—2.069 
2. 112 
1.990 

-1.737 

1.392 
0.991 

-0.568 
—0.148 
+0.244 

+0.592 
0.879 
1.097 

+1.240 
1.309 
1-315 

+1.270 
1. 190 
1. 091 

+0.977 
0.850 
0.696 

+0.502 


Midnight. 


II 


58  58.78 
5931-46 

59  58.43 

60  16.46 
60  22  58 
60  14.83 

59  52.87 
59  18.26 

58  34.13 

57  44.65 
56  54.13 
56  6.51 

55  24.91 
54  51.56 

54  27.79 

54  14.16 
54  10.58 
54  16.40 

54  30.55 

54  51.57 

55  17.82 

55  47.50 

56  18.86 

56  50.37 

57  20.81 

57  49-36 

58  15-52 

58  38.96 

58  59.33 

59  1599 

59  27.97 


Diff.  for 
X  Hour. 


II 


+1.439 
1.265 

0.960 

+0.521 

-0.025 

0.623 

-I. 195 
1.668 
1.980 

-2.tI3 

2.070 

1.877 

-1-574 
1. 196 

0.781 

-0-356 

+0.053 

0.425 

+0.744 
0.997 
1. 178 

+1.283 

1-319 
1.298 

+1.234 
1. 142 
1.036 

+0.916 

0.777 
0.605 

+0.384 


Meridian  of 
Greenwich. 


I 


h        m 

6  18.3 

7  5.7 

7  54.3 

8  45-4 

9  40.2 

10  39-4 


I 

2 


4 

5 
6 

7 
7 


42.1 
46.0 

47.9 

45.5 

37.7 
24.8 

8.1 
48.8 


I 

2 

3 

4 
5 
5 


8  28.1 

9  7.4 
9  47.8 

20  30.5 

21  16.2 

22  5.6 

22  58.5 

23  53-8 
6 

o  50.0 


45.1 
38.0 

28.3 

16.4 

3.4 
50.7 


6  39.6 


Diff.  for 
X  Hour. 


m 
1.97 

1.99 

2.07 

2.20 
2.38 

2.55 

2.66 
2.64 
a. 50 

2.29 
2.07 
1.88 

1.74 
1.66 
1.63 

1.65 
1.72 
1.84 

1.98 
2.13 
2.26 

2.33 

•  • 

2.26 

2.15 
2.04 

1.97 
1.96 
2.00 

2.09 


Noon. 


d 

7.4 
8.4 

9.4 

10.4 
1 1.4 
12.4 

I3'4 
14.4 

15.4 

16.4 
17.4 
18.4 

19.4 
20.4 
21.4 

22.4 

23-4 
24.4 

25-4 
26.4 

27.4 

28.4 

29-4 
0.9 

1.9 
2.9 

3.9 

4.9 
5.9 
6.9 

7.9 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Boor. 

for 
sMin. 

TIprlmAtifm. 

for 
zMin. 

Hour. 

Right  Asoension. 

for 
iMin. 

nM>1inftHnn 

for 

^ka^^VM*  ■ 

xMin. 

MONDAY  I. 

WEDNESDAY  3. 

h   m      8 

8 

•        r         ;/ 

tr 

fi    m      8 

8 

m        t         tt 

ff 

O 

10  42  41.64 

3.0813 

N.    8  17  20.8 

IS-«0S 

0 

12  22  59.04 

3.1334 

S.     4  58  44-8 

16.893 

I 

10  44  46.48 

9.0803 

8    I  30.9 

15. 858 

I 

12  25     7.08 

2.1358 

5  15  33-7 

16.807 

2 

10  46  51.26 

3.0793 

7  45  37.8 

15.910 

2 

12  27  15.33 

a. 1393 

5  32  21.6 

16.790 

3 

10  48  55-99 

3.0785 

7  29  41.7 

15.961 

3 

12  29  23.79 

3.1438 

5  49    8.5 

16.779 

4 

10  51     0.68 

3.0778 

7  13  42.5 

16 .oil 

4 

12  31  32.46 

3. 1463 

6    5  54-2 

16.751 

5 

10  53     532 

3.0770 

6  57  40.4 

z6 .058 

5 

12  33  41-35 

3.1500 

6  22  38.6 

X6.799 

6 

10  55    9.92 

3 .0764 

6  41  35-5 

X6.Z04 

6 

12  35  50.46 

3.1538 

6  39  21.7 

16.706 

7 

10  57  14.49 

3.07S9 

6  25  27.9 

16.X50 

7 

12  37  5980 

a.1577 

6  56    3.3 

16.681 

8 

10  59  19.03 

3.07S4 

6    9  175 

16.19s 

8 

12  40    9.38 

3.16x7 

7  12  43.4 

16.654 

9 

II     I  23.54 

3.07SX 

5  53    4.5 

16.337 

9 

12  42  19.20 

9.1658 

7  29  21.8 

16.635 

lO 

II     3  28.04 

3.0749 

5  36  49.1 

16.378 

10 

12  44  29.27 

a. 1699 

7  45  58.4 

16.594 

II 

II    5  32.53 

3.0748 

5  20  31. 1 

16.319 

II 

12  46  39-59 

3.174a 

8    2  33.1 

16.563 

13 

II    7  37.01 

3.0747 

5    4  10.8 

16.358 

12 

12  48  50.17 

3.1785 

8  19    5-9 

16.599 

13 

II    9  41.49 

3 .0747 

4  47  48.2 

16.395 

13 

12  51     1. 01 

3.1838 

8  35  36.6 

x6«493 

14 

II  II  45.97 

3.0748 

4  31  23.4 

16.43a 

14 

12  53  12. II 

3.1873 

8  52    5.0 

X6.454 

15 

II  13  50.46 

3.0749 

4  14  564 

16.468 

15 

12  55  23 -49 

3.1919 

9    8  31. 1 

16.416 

i6 

II  15  54.96 

3.0753 

3  58  27.3 

16.501 

16 

12  57  35-14 

3.1966 

9  24  54-9 

16.375 

17 

II  17  59.48 

3.0756 

3  41  56.3 

J6.533 

17 

12  59  47-o8 

3.3014 

9  41  16. 1 

16.333 

i8 

II  20    4.03 

3.0760 

3  25  23.4 

16.563 

18 

13     I  59.31 

3.3063 

9  57  34.7 

i6.>88 

19 

II  22    8.60 

3.0765 

3    848.7 

X6.593 

19 

13     4  11.83 

3.3XX3 

10  13  50.6 

16.941 

20 

II  24  13.21 

3.0773 

2  52  12.2 

16.633 

20 

13     6  24.65 

9.3X6X 

10  30    3.6 

16.193 

21 

II  26  17.86 

3.0779 

2  35  34.1 

16.648 

21 

13    8  37.76 

9.33X3 

10  46  13.6 

16.142 

22 

II  28  22.56 

3.0788 

2  18  54.4 

16.673 

22 

13  10  51.19 

3.3364 

II    2  20.6 

16.090 

23 

II  30  27.31 

3  .0797 

JESDA 

N.    2    2  13.3 

y  2. 

16.698 

23 

13  13    4-93 
TH 

3.23x7 

URSDi 

S.  II  18  24.4 
^Y4. 

16.036 

0 

II  32  32.12 

3.0807 

N.    I  45  30.7 

16.730 

0 

13  15  18.99 

3.3370 

S.  II  34  24.9 

15.980 

z 

II  34  36.99 

3.o8z8 

I  28  46.9 

16.741 

I 

13  17  33.37 

3.3433 

II  50  22.0 

15.933 

2 

II  36  41 -93 

3.0839 

I  12     1.8 

16.763 

2 

13  19  48.07 

3.3478 

13    6  15.6 

15.863 

3 

II  38  46.94 

3.0843 

0  55  15.5 

16.780 

3 

13  22    3.10 

a.25W 

12  22     5.5 

15. Sox 

4 

II  40  52.03 

3.0855 

0  38  28.2 

16.797 

4 

13  24  18.47 

3.3590 

12  37  51.7 

15.738 

5 

II  42  57.20 

3.0869 

0  21  39.9 

16.813 

5 

13  26  34.18 

a. 3647 

12  53  340 

15.673 

6 

II  45    2.46 

3.0885 

N.    0    4  50.7 

16.837 

6 

13  28  50.23 

3.2704 

13    9  12.3 

15-604 

7 

II  47     7.82 

3.0903 

S.    0  II  59.3 

16.839 

7 

13  31    6.63 

3.3763 

13  24  46.5 

15.535 

8 

II  49  13.28 

3.09x9 

0  28  50.0 

16.850 

8 

13  33  23.38 

2.3831 

13  40  16.5 

15.464 

9 

II  51  18.85 

3.0938 

0  45  413 

Z6.860 

9 

13  35  40.48 

3.3880 

13  55  42.2 

15.391 

10 

II  53  24.53 

3.0957 

I     2  33.2 

16.868 

10 

13  37  57-94 

3.394X 

14  II    3-4 

15.315 

11 

II  55  30.SS 

3.0977 

I  19  25.5 

16.875 

II 

13  40  15.77 

3.3003 

14  26  20.0 

15.938 

12 

II  57  36.25 

3.0998 

I  36  18.2 

16.880 

12 

13  42  33  96 

3.3063 

14  41  32.0 

15.159 

13 

II  59  42.30 

3.Z030 

I  53  ii.i 

16.883 

13 

13  44  52.52 

3.3135 

14  56  39- 1 

15.078 

14 

12     I  48.49 

3.X043 

2  10    4.2 

16.886 

14 

13  47  11.46 

3.3188 

15  II  41.3 

14.994 

15 

12    3  54.82 

3.1067 

2  26  57.4 

16.887 

15 

13  49  30.77 

3.3250 

15  26  38.4 

14.909 

16 

12    6    1.29 

3.1093 

2  43  50.6 

16.886 

16 

13  51  50.46 

2.3313 

15  41  30.4 

14.839 

17 

12    8    7.92 

3.IZI8 

3     0'43.7 

X6.883 

17 

13  54  10.53 

a. 3378 

15  56  17.0 

14.73a 

18 

12  10  14.71 

a. "45 

3  17  36.6 

16.879 

18 

13  56  30.99 

a. 3443 

16  10  58.2 

14.641 

19 

12  12  21.66 

3. 1173 

3  34  29.2 

16.874 

19 

13  58  51.84 

3.3508 

16  25  33.9 

14.548 

20 

12  14  28.77 

3.I30O 

3  51  21.5 

16.868 

20 

14     I  13.08 

a. 3 573 

16  40    3.9 

14.453 

21 

12  16  36.06 

3.X33O 

4    8  13.3 

16.858 

21 

14    3  34.71 

3.3638 

16  54  28.2 

14.355 

22 

12  18  43.53 

3.X36z 

4  25    4-5 

16.848 

22 

14    5  56.74 

3.3704 

17     8  46.5 

14.355 

23 

12  20  51.19 

3.Z393 

4  41  55.0 

16.836 

23 

14    8  19.16 

a. 3771 

17   32    58.8 

14-153 

24 

12  22  59.04 

3.1334 

S.    4  58  44.8 

16.833 

24 

14  10  41.99 

3.3838 

S.  17  37    4.9 

14.049 

VI. 


JUNE,  1914. 


67 
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Baax 

-  Wtpht  An^pmnfiti- 

Diff. 

for 

iMin. 

Derlinatian. 

Diff. 

for 

zMin. 

Hour. 

Right  AsGcnaion. 

Diff. 

lor 

xMtn. 

D^ltnAtkm 

Diff. 
for 

1    ^^b4^k*A^  •■^^^^■i'wHi^^vmh^MAA 

zMin. 

J 

*RIDA^ 

^  s- 

SUNDAY  7. 

h   m       s 

8 

m        t         tt 

ft 

h 

m       8 

8 

• 

1        /f 

// 

0 

14  10  41.99 

a. 3838 

S.  17  37    4.9 

14.049 

0 

16 

12   37.92 

3.6750 

S.  26 

14  26.7 

6.8x5 

I 

14  13     5-21 

a  .3904 

17  51    4.7 

X3-944 

I 

16 

15    18.54 

a. 6789 

26 

21      9.9 

6.634 

2 

14  15  28.84 

a -3973 

18    4  58.2 

X3.837 

2 

16 

17  59-39 

3.68a6 

26 

27   41.6 

6.433 

3 

14  17  5«-^ 

a. 4040 

18  18  45.1 

J3.7a7 

3 

16 

20  40.45 

a. 6860 

26 

34     1.8 

6.34Z 

4 

14  20  17.32 

a. 4x08 

18  32  25.4 

13  6x5 

4 

16 

23  21.71 

3.6894 

26 

40  10.5 

6.048 

5 

14  22  42.17 

a. 41 76 

18  45  58.9 

13 .501 

5 

16  26     3.18 

3.6937 

26 

46    7-5 

5.853 

6 

14  25     7-43 

3.4343 

18  59  25.5 

13.384 

6 

16  28  44.83 

3.6957 

26 

51  52.9 

5.658 

7 

14  27  33.09 

a. 43" 

19  12  45.0 

13.366 

7 

16 

31  26.66 

3.6986 

26 

57  26.5 

5.463 

8 

14  29  59.17 

3.4381 

19  25  57.4 

X3.X47 

8 

16 

34    8.66 

3.70x3 

27 

2  48.4 

5.367 

9 

14  32  25.66 

a -4449 

19  39    2.6 

13.034 

9 

16 

36  50-81 

a. 7038 

27 

7  58.5 

5.069 

10 

14  34  52.56 

a. 4517 

19  52    0.3 

xa.900 

10 

16 

39  33.11 

3.706a 

27 

12  56.7 

4.87X 

II 

14  37  19.86 

3.4585 

20    4  50.6 

xa.774 

II 

16 

42  15.55 

3.7083 

27 

17  43.0 

4.67a 

12 

14  39  4758 

3,4654 

20  17  33.2 

xa.646 

12 

16 

44  58.11 

3.7x03 

27 

22  17.3 

4.473 

n 

14  42  15.71 

a.47aa 

20  30    8.1 

X3.5X6 

13 

16 

47  40.78 

3.7x30 

27 

26  39.7 

4.a73 

H 

14  44  44.24 

a  .4790 

20  42  35.1 

ia.383 

14 

16 

50  23.55 

3.7x36 

27  30  50.0 

4.07a 

'5 

14  47  13.19 

a. 4858 

20  54  54.1 

xa.a50 

15 

16 

53     6.4X 

3.7x50 

27  34  48.3 

3.87a 

i6 

14  49  42.54 

3.4936 

21     7     5.1 

xa.xx4 

16 

16 

55  49.35 

3.7x6a 

27 

38  34.6 

3.670 

'7 

14  52  12.30 

a. 4993 

21  19    7.8 

"•975 

17 

16 

58  32.35 

3.7x7a 

27  42    8.7 

3.468 

i8 

14  54  42.46 

a. 5060 

21  31    2.1 

XX. 835 

18 

17 

I  15.41 

3.7x80 

27  45  30.8 

3.367 

19 

14  57  13.02 

3.5x37 

21  42  48.0 

11.693 

19 

17 

3  58.51 

3.7x86 

27 

48  40.7 

3.064 

20 

14  59  43.98 

a.5X94 

21  54  25.2 

XX. 548 

20 

17 

6  41.64 

3.7x90 

27 

51  38.5 

a. 863 

21 

15     2  15.35 

3.536Z 

22    5  53.8 

XI. 403 

21 

17 

9  24.79 

3.7x93 

27 

54  24.2 

a. 660 

22 

15    4  47-" 

a.53a6 

22  17  13.6 

XX. 356 

22 

17 

12    7-95 

3.7x93 

27 

56  57-7 

a. 457 

23 

15     7  19.26 
SA 

a.S39« 
TURDi 

S.  22  28  24.5 
\Y  6. 

XX.X06 

23 

17 

14  51.10 
M 

3.7x91 

ONDA^ 

S.  27 

ir  8. 

59  19-0 

3.353 

0 

15    9  51.80 

3.5456 

S.  22  39  26.3 

10.954 

0 

17  34.24 

3.7x88 

S.  28 

I  28.1 

3.051 

1 

15  12  24.73 

3.55*0 

22  50  19.0 

X0.80X 

I 

20  1735 

a.7i8x 

28 

3  25.1 

X.848 

2 

15  14  58.04 

3.5584 

23     I    2.4 

X0.645 

2 

23    0.41 

3.7173 

28 

5    9-9 

X.646 

3 

15  17  31-74 

3.5648 

23  II  36.4 

X0.488 

3 

25  43.42 

3.7163 

28 

6  42.6 

X.443 

4 

15  20    5.81 

3.5709 

23  22    0.9 

xo.3a8 

4 

28  26.36 

3.7150 

28 

8    3.1 

x.a4z 

5 

15  22  40.25 

3.5771 

^z  32  15.8 

XO.X68 

5 

31    9.22 

3.7137 

28 

9  ii-S 

1.039 

6 

15  25  15.06 

3.583a 

23  42  21.0 

XO.006 

6 

33  52.00 

3.7X3Z 

28 

10    7.8 

0.838 

7 

15  27  50.23 

3.589a 

23  52  16.5 

9.84a 

7 

36  34.67 

3.7x0a 

28 

10  52.0 

0.636 

8 

15  30  25.76 

a.59SX 

24    2    2.0 

9.67s 

8 

39  17.22 

a. 7083 

28 

II  24.1 

0.43s 

9 

15  33     1.64 

a. 6009 

24  II  37-5 

9.508 

9 

41  5965 

a. 7060 

28 

II  44.2 

0.335 

10 

15  35  37.87 

a. 6067 

24   21      3.0 

9-339 

10 

44  41-94 

a.  7036 

28 

II  52.3 

-0.035 

II 

15  38  14.44 

3.6X33 

24  30  18.2 

9.168 

II 

47  24.08 

3.7009 

28 

II  48.4 

+0.X64 

12 

15  40  51.35 

3.6x79 

24  39  23.2 

8.996 

12 

50    6.05 

a.698z 

28 

II  32.6 

0.363 

13 

15  43  28.59 

3.6333 

24  48  17.7 

8.82a 

13 

52  47-85 

3.695X 

28 

II    4.8 

0.562 

14 

15  46    6.15 

3.6286 

24  57     1.8 

8.647 

14 

55  2946 

3.69x9 

28 

10  25.2 

0.759 

15 

15  48  44.02 

3.6338 

25    5  35-3 

8.469 

15 

58  10.88 

3.6886 

28 

9  33-7 

0.957 

16 

15  51  22.21 

3.6390 

25  13  58.1 

8.a9X 

16 

18 

0  52.09 

a. 6850 

28 

8  30.4 

X.X53 

17 

15  54    0.70 

a. 6439 

25  22  10.2 

8. XXX 

17 

18 

3  33-08 

3.68x3 

28 

7  15-S 
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II  45  38.1 

14.974 

i6 

8  29  26.89 

3  .3837 

21  54  14.6 

10.456 

16 

10  14  25.53 

3.I03S 

"  30  37-7 

15.040 

17 

8  31  43-73 

3.3786 

21  43  43.5 

XO.580 

17 

10  16  31.66 

3.X008 

"  15  33-3 

15-104 

i8 

8  34    0.32 

3.3743 

21  33    5.0 

10.703 

18 

10  18  37.63 

3-0983 

II    0  25.2 

15.167 

19 

8  36  16.65 

9.3703 

21  22  19. 1 

XO.836 

19 

10  20  43.45 

3.0958 

10  45  n'3 

15. 328 

20 

8  38  3274 

3.366Z 

21  II  25.9 

10.948 

20 

10  22  49.12 

3.0933 

10  29  57,9 

15.388 

21 

8  40  48.58 

3.3619 

21    0  25.4 

XI.068 

21 

10  24  54.64 

3.0908 

10  14  38.8 

15.347 

22 

8  43    4.17 

3.3578 

20  49  17.8 

XX. 186 

22 

10  27    0.02 

3.0886 

9  59  16.3 

15.403 

23 

8  45  19-51 
F 

3.3S3S 

RIDAl^ 

N.  20  38    3.1 
^26. 

XX. 303 

23 

10  29    5.27 
ST 

3.0864 
JNDA\ 

N.   9  43  50.4 

r  28. 

15-460 

0 

8  47  34.59 

3.3493 

N.  20  26  41.4 

XI. 430 

0 

10  31  10.39 

3.0843 

N.   9  28  21. 1 

15.515 

I 

8  49  49.42 

3.3453 

20  15  12.7 

XX. 535 

I 

10  33  15-38 

3.0833 

9  12  48.6 

15.568 

2 

8  52    4.01 

3.3410 

20    3  37.2 

XI. 648 

2 

10  35  20.25 

3.0803 

8  57  13-0 

15 .619 

3 

8  54  18.34 

9.3368 

19  51  54.9 

IX.76Z 

3 

10  37  25.00 

3.0783 

8  41  34.3 

15.670 

4 

8  56  32.42 

3.3336 

19  40    5.9 

XX. 873 

4 

10  39  29.64 

3.0764 

8  25  52.6 

15.730 

5 

8  58  46.25 

3.3384 

19  28  10.2 

11.983 

5 

10  41  34.17 

3.0747 

8  10    7.9 

15.768 

6 

9    0  5983 

3.3343 

19  16    7.9 

12.093 

6 

10  43  38.60 

3.0739 

7  54  20.4 

15-8x4 

7 

9    3  1317 

3.3303 

19    3  59-1 

X3.200 

7 

10  45  42.92 

3  .0713 

7  38  30.2 

15.860 

8 

9    5  26.26 

3.3X6X 

18  51  43.9 

13.307 

8 

10  47  47.15 

3.0698 

7  22  37.2 

15.904 

9 

9    7  39- 10 

3.3XX9 

18  39  22.3 

12.413 

9 

10  49  51-29 

3.0683 

7    6  41.7 

15-947 

10 

9    9  5169 

3.3078 

18  26  54.4 

13.517 

10 

10  51  55-35 

3.0669 

6  50  43-6 

15-989 

II 

9  12    4.04 

3.3038 

18  14  20.3 

X2.619 

II 

10  53  59-32 

3.0656 

6  34  430 

16.039 

12 

9  14  16.14 

3.Z99S 

18     I  40.1 

12. 731 

12 

10  56    3.22 

3.0644 

6  18  40.1 

X6.068 

13 

9  16  28.01 

3.X958 

17  48  53.8 

X3.83Z 

13 

10  58    7.05 

3.0633 

6    2  34.9 

Z6.I05 

14 

9  18  39.63 

3.19x8 

'  17  36    1.6 

13.930 

14 

II    0  10.81 

3.0633 

5  46  27.5 

16.141 

15 

9  20  51.02 

3.X879 

17  ^3    3  4 

13.018 

15 

II     2  14.52 

3.06x3 

5  30  18.0 

16.17s 

16 

9  23    2.18 

3.X84O 

17    9  59.5 

X3.XX3 

16 

II    4  18.17 

3.0604 

5  14    6.5 

x6.ao8 

17 

9  25  13.10 

3.X80X 

16  56  49.8 

13.309 

17 

II     6  21.77 

3.0596 

4  57  53.0 

16.341 

18 

9  27  23.79 

3.X763 

16  43  34.4 

13.303 

18 

II    8  25.32 

8.0588 

4  41  37-6 

16.379 

19 

9  29  3425 

3.1734 

16  30  13.4 

13-397 

19 

II  10  28.83 

3.0583 

4  25  20.4 

16.303 

20 

9  31  44.48 

3.X686 

16  16  46.8 

13.488 

20 

II  12  32.31 

3.0578 

4    9     1-4 

16.330 

21 

9  33  54.48 

9.1648 

16    3  14.9 

13.577 

21 

II  14  3576 

3.0573 

3  52  40.8 

16.357 

22 

9  36    4.26 

3.l6l3 

15  49  37-6 

X3.666 

22 

II  16  39.18 

3.0568 

3  36  18.6 

16.389 

23 

9  38  13.82 

3.1576 

15  35  55.0 

13-754 

23 

II  18  42.58 

3.0566 

3  19  550 

16.406 

24 

9  40  23.17 

3.1540 

N.  15  22    7.1 

13-840 

24 

II  20  45.97 

3  .0564 

N.    3    3  29.9 

16.439 

XII. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATION. 


Hour. 


Rifffat  Ajccasion. 


Diff. 

for 

I  Mia. 


Dcdinatiaa. 


Diff. 

for 

t  Min. 


Hour. 


Right 


Diff. 

for 

X  Min. 


Dfclinitfton. 


Diff. 

for 

I  Min. 


o 

z 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

ZI 

za 
13 

IS 
z6 

17 
18 

19 

20 

ai 
22 
23 


o 

I 
2 

3 
4 

S 
6 

7 

8 

9 
zo 

ZI 

za 

13 
14 

IS 
z6 

17 
18 

19 
ao 

az 

aa 

23 
24 


h   m 
20 

22 

24 
26 

28 

31 

33 

35 

37 

39 

41 

43 

45 

47 

49 

51 

53 

55 

57 

59 
2     I 

2  4 
2  6 
a    8 


8 

45-97 
49-35 
52.72 
56.10 

59-49 
a.89 

6.30 

9-74 
13.21 
16.7Z 
20.25 

23.84 
27.48 

3117 

34.93 

38.75 
42.65 

46.6a 

50.68 

54.83 

59.07 
3-41 
7.86 

ia.42 


MONDAY  29. 

N. 


s 

a  .0564 

a  .0563 

a. 0563 

a. 0564 

a. 0566 

a. 0568 

a. 0571 

a .0576 

a. 0581 

a. 0587 

a. 0594 

a. 0603 

a.o6xi 

a.o6ax 

a. 063a 

a. 0643 

a. 0656 

a. 0669 

a. 0684 

a. 0699 

a. 07x3 

a. 0733 

a. 0751 

9.0770 

tt 


N. 
S. 


S. 


3 

2 

2 
2 

z 
z 
z 
z 
o 
o 
o 
o 
o 
o 
o 
z 
z 
z 
z 

2 
2 

a 

3 
3 


3 
47 
30 
14 
57 
41 
24 

8 

51 
34 
18 

I 
14 

31 
48 

4 

21 

37 
54 

ZI 

27 

44 

o 

17 


29.9 

3.5 
35-9 

7.1 
37-2 

6.3 

34.5 
Z.8 

a8.4 

54.3 
19.7 

44.5 

51.1 
a7.o 

39-6 
16.0 

52.5 
a8.9 

5-2 
41. a 

z6.8 

52.1 
26.9 


TUESDAY  30. 


a 
a 
a 
2 
a 
a 
2 
a 
a 
a 
2 
a 
a 
a 
2 
2 
2 
2 
2 
2 
2 
2 
a 
2 


zo 

Z2 
14 

z6 
z8 
20 
22 

24 
26 
29 

31 
33 
35 
37 
39 
41 
43 
45 
48 

50 
52 
54 
56 
58 
o 


17.10 
21.90 
26.83 

31-89 

37-09 
42.44 

47-93 

53.58 

59-39 

5-37 
11.52 

17-85 
24.36 

3106 

37-95 
45-04 
52.34 
59.85 
7.57 
15-52 
23.69 
32.09 
40.72 
49.60 
58.72 


a  .0790 

,  a.o8ii 

2.0833 

a. 0855 

a  .0879 

a. 0903 

a. 0938 

a. 0955 

a. 0983 

a.ioxx 

a. 1040 

a.xo70 

a.xxox 

3.1133 

a. 1x65 

a.xx99 

a.xa33 

a.xa69 

a.X3o6 

a.i34J 

a.i38x 

a.X4i9 

a.X4S9 

a.xsoo 

a.  154a 

S.  3 

3 
4 
4 
4 

4 

5 

5 

5 
6 

6 

6 

6 

7 

7 

7 

7 
8 

8 

8 

9 

9 

9 

9 
S.  zo 


34  I.I 

50  34.6 
7  7.3 

23  39.2 
40  10.2 

56  40.1 

13  8.9 

29  36.6 

46  30 

2  27.9 

18  51.4 

35  13-4 

51  33-7 

7  52-3 

24  9.0 

40  23.8 

56  36.7 
12  47.4 

28  55-9 

45  2.1 

z  6.0 


17 
33 
49 


7.4 
6.2 

2.3 


4^55.7 


rr 
x6.4a9 
16.450 
X6.470 
16.489 
16.507 
16.533 
16.538 
16.551 
X6.563 

16.573 
16.58a 
16.590 
X6.596 
16.60X 
16.605 
16.607 
16.608 
X6.608 
X6.606 
16.603 

X6.597 
X6.59X 

16.584 
X6.575 


X6.564 
16.552 
X6.538 
16.524 
16.508 
16.489 
16.47X 
16.45X 
X6.428 
16.403 
16.379 

16.353 
16.324 

16.394 
x6.a63 
x6.a3X 
x6.x97 
x6.x6o 
x6.xa3 
X6.084 
16.044 
x6.ooa 
X5.958 
15.9x3 
tS'966 


WEDNESDAY,  JULY  z. 

S.  10    4  55.7 


h    m       s 

Z3     o  58.72 


s 

a.X54a 


// 


X5.866 


PHASES  OF  THE  MOON. 


d 

3)  First  Quarter    .     .     .  June  z 

O  Full  Moon 7 

(C  Last  Quarter 15 

0  New  Moon 23 

5  First  Quarter 30 


h 

m 

2 

3-0 

m 

/ 

18.3 

2 

20.0 

3 

33-2 

7 

24.5 

(£     Perigee June 

([     Apogee 


d       h 
5    ii.o 

17      8.9 
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JULY,  1914. 


I. 


AT  GREENWICH  APPARENT  NOON. 


I    V 

I  ^ 
Dayol  1^^ 

the 
Week. 


& 


S 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

ID 
II 
12 

13 

14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 


THE  SUN'S 


Apparent  Rii^t 
Ascension. 


m 


6  38  1593 
6  42  24.13 

6  46  32.06 

6  50  3967 
6  54  46.98 

6  58  53.95 

7  3  0.57 
7  7  6.83 
7  II  12.71 

7  15  18.19 
7  19  23.27 
7  23  27.93 

7  27  32.15 
7  31  35.93 
7  35  39.26 

7  39  42.11 
7  43  44.46 
7  47  46.31 

7  51  47.64 

7  55  48.45 

7  59  48.72 

8  3  48.44 
8  74758 
811  46.14 

8  15  44.12 
8  19  41.50 
8  23  38.27 

8  27  34.43 
8  31  29.96 
8  35  24.87 
8  39  19.15 

8  43  12.80 


Diff .  for 
X  Hour. 


s 
0.348 

0.336 

0.324 

0.31 1 
0.298 
0.284 

0.269 
0.253 
0.237 

0.220 
0.203 
0.185 

0.167 
0.148 
0.129 

0.109 
0.088 
0.067 

0.045 
0.023 
0.000 

9.976 

9952 
9.928 

9903 
9.878 

9.853 

9.827 
9.801 

9.775 
9-749 

9.723 


Apparent  Decli- 
nation. 


tt 


N.23  939.7 

23  540.5 
23  I  I7.I 

22  56  29.6 
22  51  18.2 
22  45  43.0 

223944.1 

22  3321.7 
22  26  35.9 

22  19  26.9 
22  II  54.7 
22  359.6 

21  5541.7 
21  47  1.2 

21  37  58.4 

21  28  33.4 
21  18  46.4 

21  8  37.6 

20  58  7.2 

20  47  15-5 
2036  2.6 

20  24  28.9 
2012  34.7 
20   020.1 

19  47  45.5 
19  34  51.1 
19  21  37.3 

19  8  4.3 
18  54  12.4 
18  40  2.0 
18  25  33.3 

N.18  1046.6 


Diff.  for 
X  Hour. 


ft 


946 
0.47 
1.48 

248 

347 
446 

5.4+ 
642 

7.39 

8.36 

932 
20.27 


—21.21 
22,15 
23.08 

—24.00 
24.91 
25.81 

—26.71 
27.60 
28.47 

-29.33 
30.19 

31.03 

-3186 
32.68 
33.48 

-34.27 

35.04 
35.81 

36.57 
-3732 


Senddiam- 
eter. 


tf 


5  45.70 
5  45.69 
5  45.69 

5  45.69 
5  45.70 
5  45.71 

5  45.72 
5  45.74 
5  45.76 

5  45.78 
5  45.81 
5  45.84 

5  45.88 
5  45.92 
5  45.96 

546.00 

5  46.05 
5  46.10 

546.16 
5  46.23 
5  46.30 

5  46.38 
5  46.46 
5  46.55 

5  46.65 

5  46.75 
5  46.85 

5  46.96 
5  47.07 
547.19 
5  47.31 


15  47.43 


SidcKal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


68!76 
68.73 
68.70 

68.66 
68.62 

68.57 

68.52 
68.47 
68.41 

68.35 
68.29 

68.23 

68.16 
68.10 
68.03 

67.96 

67.89 
67.82 

67.74 
67.67 

67.59 

67.51 
67.43 
67.35 

67.26 
67.18 
67.09 

67.01 
66.92 
66.84 
66.75 

66.67 


Bquatiao  of 

Time,  to  be 

Added  to 


m         8 

3  28.50 
3  40.11 

3  51.44 

4  2.47 
4  13.19 
4  23.57 

4  33.60 
4  43.27 

4  52.57 

5  1.47 
5  9-97 
5  18.05 

5  25.71 
5  32.92 
5  39-66 

5  45.92 
5  51.70 

5  56.98 

6  1.75 

6  5-99 
6     9.69 

6  12.84 
6  15.42 
6  17.42 

6  18.84 
6  19.66 
6  19.87 

6  19.47 
6  18.45 

6  16.81 
6  14.54 

6  11.64 


Diff. 

for 

xHour. 


8 
0.489 

0.478 

0.466 

0.453 
0.440 

0.425 

04,10 

0.395 
0.379 

0.362 

0.345 
0.328 

0.310 
0.291 
0.271 

0.251 
0.231 
0.210 

0.188 
0.166 

0.143 

0.120 
0.096 
0.072 

0.047 
0.022 
0.004 

0.029 
0.055 
0.081 
0.107 

0.133 


N0T8. — The  mean  time  of  semidiameter  pasdng  meridian  may  be  found  by  subtracting  o>.x9  from  the  sidereal  time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 


Day  of 

the 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 
Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


5.- 


I 

2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascwifdcwi. 


h  m    8 

6  38  15.33 
6  42  23.50 

6  46  31.39 

6  50  38.98 
6  54  46.26 

6  58  53.20 

7  2  59.79 
7  7  6.02 
7  II  11.87 

7  15  17.33 
7  19  22.39 

7  23  27.03 

7  27  31.24 
7  31  35.00 

7  35  38.31 

7  39  41.14 
7  43  43.48 

7  47  45.32 

7  51  46.64 

7  55  47.44 

7  59  47.70 

8  3  47-41 
8  7  46.55 
8  II  45.11 

8  15  43.09 
8  19  40.47 
8  23  37.24 

8  27  33.40 
8  31  28.94 
8  35  23.85 
8  39  18.14 

8  43  11.80 


Diir.for 
I  Hour. 


I 


8 
10.346 

10.334 
10.322 

10.309 
10.296 
10.282 

10.267 
10.252 
10.236 

10.219 
10.202 
10.184 

10.166 
10.147 
10.128 

10.108 
10.087 
10.066 

10.044 
10.022 

9-999 

9.976 

9.952 
9.928 

9903 
9.878 

9.853 

9.827 
9;8oi 

9.775 
9.749 

9.723 


Apparent  Declina- 
tion. 


/» 


N.23 

23 

23 


9  40.2 

5  41. 1 
I  17.8 


22  56  30.4 
22  51  19.1 
22  45  44.0 

22  39  45.3 
22  33  23.0 
22  26  37.3 

22  19  28.4 
22  II  56.4 
22  4  1.4 

21  55  43.6 

21  47  3.3 
21  38  0.6 

21  28  35.7 
21  18  48.8 
21  8  40.1 

20  58  9.8 
20  47  18.2 
20  36  5.5 

20  24  31.9 
20  12  37.8 
20  o  23.3 

19  47  48.8 

19  34  54.5 
19  21  40.8 

19  8  7.9 
18  54  16.1 
18  40  5.8 
18  25  37.1 

N.18  10  50.4 


Diff.for 
I  Hour. 


tt 


946 
0.46 
146 

246 
346 
4.45 

544 
642 

7.39 

^35 

9.31 
20.26 


—21.21 
22.15 
23.08 

—24.00 
24.91 
25.81 

-26.71 

27-59 
28.46 

-29.32 
30.18 
31.02 

-31.85 
32.67 

33-47 

-34.26 

35.04 
35-81 
36.56 

-37.31 


Equation  of 
Time,  to  be 
Subtracted 

{ram 
Mean  Time. 


m         8 

3  28.47 
3  40.08 

3  51.41 

4  2.44 
4  13.16 
4  23.54 

4  33.57 
4  43.24 

4  52.54 

5  1.44 

5  9.94 
5  18.02 

5  25.67 
5  32.88 

5  39.63 

5  45.90 
5  51.68 
5  56.96 


Diff.for 
I  Hour. 


6 
6 
6 


1.73 

5.97 
9.68 


6  12.83 

6  15.41 

6  17.42 

6  18.84 

6  19.66 

6  19.87 

6  19-47 

6  18.45 

6  16.81 

6  14.54 

6  11.65 


8 

0489 
0.478 

0.466 

0.453 
0.440 

0425 

0410 

0.395 
0.379 

0.362 

0.345 
0.328 

0.310 
0.291 
0.271 

0.251 
0.231 
0.210 

0.188 
0.166 

0.143 

0.120 
0.096 
0.072 

0.047 
0.022 
0.004 

0.029 
0.055 
0.081 
0.107 

0.133 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h   m   8 

6  34  46.87 

6  38  43.42 
6  42  39.98 

6  46  36.54 
6  50  33.10 
6  54  29.66 

6  58  26.22 

7  2  22.77 
7  6  19.33 

7  10  15.89 
7  14  12.45 
7  18  9.01 

7  22  5.56 
7  26  2.12 
7  29  58.68 

7  33  55.24 
7  37  51-80 
7  41  48.36 

7  45  44.91 
7  49  41-47 
7  53  38.03 

7  57  34.58 
81  I  31.14 
8^5^7.70 

8^9  24.26 

8  13  20.81 
_8  17.17-37, 


8 

8  25 
8  29 

8  33 


21  13.93; 
10.48 
7.04^ 
3.60; 


8  37  0.16' 


XoTS. — ^The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations 
are  decreasing. 


Diff.  for  X  Hour,  f 

+9^.8565. 
(Tttblem.) 
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III. 


AT  GREENWICH  MEAN  NOON, 


1^- 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


82 

83 
84 

85 

86 

87 

88 
89 
90 

91 
92 

93 

94 

95 
96 

97 
98 

99 


200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 

2X2 

213 


THE  SUN'S 


True  Longitude. 


ft 


98   47    32.2 

99  44  43-9 
100  41  55.3 


01  39     6.4 

02  36  17.4 

03  33  28.2 

04  30  39- 1 

05  27  50.0 

06  25     I.I 

07  22  12.5 

08  19  24.3 

09  16  36.5 

10  13  49.3 

11  II     2.5 

12  8  16.4 

13  5  30.9 

14  2  46.0 

14  60     1.8 

15  57  18.2 

16  54  35.3 

17  51  53-2 

18  49  1 1. 6 

19  46  30.7 

20  43  50.4 

21  41   10.6 

22  38  31.3 

23  35  52.5 

24  33  H-2 

25  30  36.4 

26  27  59.0 

27  25  22.2 


128  22  46.0 


k' 


tt 


47  0,8 
44  12.3 
41  23.5 

38  34.5 
35  45-2 
32  55-9 


30 
27 
24 


6.5 

17-3 
28.2 


21  39.4 
18  51.0 

16     3.1 

13  15.6 
10  28.7 

7  42.4 

4  56.7 
2  11.6 

59  27.2 

56  43-5 
54  0.4 
51   18.1 

48  36.4 
45  55.3 
43  14.8 

40  34.8 

37  55-4 
35  16.4 

32  38.0 
30  0.0 
27  22.5 
24  45-5 

22  9.1 


Diff.  for 
z  Hour. 


It 


4300 
42.98 

42.97 

42.96 

42.95 
42.95 

42.95 
42.96 

42.97 

42.98 
43.00 
4302 

4304 
4306 

4309 

43." 
43.14 
43.17 

43.20 

43.23 
43.26 

4329 
43.31 
43.33 

43-35 
43-37 
43.39 

43.41 
43-43 
43.45 
43-48 


143.50 


Latitude. 


// 


—  0.22 

0.33 
0.38 

—  0.42 
0.41 
0.38 

-0.32 
0.24 
0.13 

—  0.02 
+  O.II 

0.24 

+  0.36 
0.47 

0.57 

+  0.64 
0.69 
0.70 

+  0.70 
0.67 
0.60 

+0.52 
0.40 
0.27 

+0.13 

0.00 

-0.14 

—0.27 
0.36 

0.43 
0.48 

-0.47 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


o.cx>7  1983 

0.007  2001 
0.007  2000 

0.007  1984 

0.007  1 95 1 
0.007  1904 

0.007  1842 
0.007  1767 
0.007  1677 

0.007  1572 
0.007  1452 

0.007  I3I5 

0.007  1 1 60 
0.007  0987 
0.007  0795 

0.007  0582 
0.007  0348 
0.0070092 

0.006  9814 
0.006  95 1 1 
0.006  9183 

0.006  8831 
0.006  8452 
0.006  8048 

0.006  7620 
0.006  7165 
0.006  6688 

0.006  6188 
0.006  5666 
0,006  5125 
0.006  4567 


Mean  Time  of 
Sidereal  Noon. 


Diff.foi 
zHour. 


+  I.I 
+  0.4 

-03 
—  I.O 

1.6 
2.3 

-  2.9 

3.5 
4.1 

-4.7 

5.4 
6.1 

-  6.8 
7.6 
8.4 

-9.3 
10.2 

II. I 

—12. 1 

13.1 
14.2 

-15.2 
16.3 

17.4 

-18.4 
194 
20.4 

-21.3 
22.1 
22.9 
23.6 


0.006  3992    '  —24.3 


h      m         s 
7    22    21.90 

7  18  25.99 
7  14  30.08 

7  10  34.16 
7  6  38.25 
7  2  42.34 

6  58  46.43 

6  54  50.51 
6  50  54.60 

6  46  58.69 
6  43  2.78 
6  39  6.86 

6  35  10.95 
6  31  15.04 
6  27  19.13 

6  23  23.22 
6  19  27.30 

6  15  31.39 

6  II  35.48 

6  7  39.57 
6  3  43.66 

5  59  47.75 
5  55  51.84 

5  51  55.92 


5  48 
5  44 
5  40 


0.01 
4.10 
8.19 


5  36  12.28 

5  32  16.37 

5  28  20.46 

5  24  24.54 


15  20  28.63 


NoTB.—The  longitudes  in  the  oohimn  X  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  V  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  3rear. 


Diff.  for  I  Hour, 
-9^.8996. 
(Table  n.) 


ly. 


JULY,  1914, 

GREENWICH  MEAN  TIME. 
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THE  MOON'S 


s 

o 


9* 

c 


I 

2 

3 

4 

5 
6 

7 
8 

9 

10 
II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 


SEMIDIAMBTBR. 


NcMm. 


n 


6 
6 
6 

6 
6 
6 


5 
5 


5 
5 
5 

4 
4 
4 


6 
6 
6 

6 
6 
6 
6 


12.3 
14.8 

15.5 

139 
9-9 
3-4 


54-7 
44-3 
5  32.9 


21.5 
10.9 

1.8 

54.8 
50.3 
48.5 


4  49-5 

4  53-3 

4  59-5 

5  7.8 
5  176 
5  28.2 

5  38.7 

5  48.7 

5  57-3 


4.0 
8.8 

"•5 

12.4 
11.6 

9-4 
6.0 


16     1.4 


Midnight. 


n 


6  13.8 

6  154 
6  15.0 

6  12.2 
6     7.0 

5  59-3 

5  49.6 

5  38.7 
5  27.2 

5  16.1 
5  6.1 
4  58.0 

4  52.2 
4  490 
4  48.7 

4  5I-I 

4  56.1 

5  3-4 

5  12.5 
5  22.8 
5  33.5 

5  43-8 

5  53-2 

6  0.9 

6  6.7 
6  10.4 
6  12.2 

6  12.2 

6  10.7 

6  7.9 

6  3.8 


15  58.7 


HORIZONTAL  PARALLAX. 


Noon. 


ti 


59  22.64 
593179 
59  34-20 

59  28.50 

59  1375 
58  49.86 

58  17.84 

57  39.64 
56  58.08 

56  16.25 

55  37.29 
55    383 

54  38.06 

5421.47 
54  1 4-97 

54  18.80 
54  32.61 

54  55.48 

55  25.86 

56  1.70 
56  40.50 


Diff.  for 
I  Hour. 


n 


Midnight. 


+0.502 
+0.250 
-0.059 

—0.422 
0.808 

I.175 

—1.480 
1.683 
1.760 

-1.703 
1.526 
1.246 

-0.891 
0.485 

+0.372 
0.772 
1. 122 

+1.396 

1.574 
1.639 


tt 


57  19.44 

+1.588 

57  55-86 

1.429 

58  27.33 

1. 182 

58  52.18 

+0.884 

59    9.60 

0.569 

59  19.59 

■fo.268 

59  22.73 

0.000 

59  19.91 

-0.230 

59  11-93 

0.430 

58  59.40 

0.613 

58  42.56 

-0.790 

59  27.97 
59  33.92 
59  32^44 

59  22.29 
59  2.91 
58  34.77 

57  59.35 
57  1909 
56  36.98 

55  56.24 
55  1971 
54  49.88 

54  28.54 
54  16.93 
54  15-61 

54  24.50 

54  42.99 

55  9.85 

55  43.25 

56  20.90 

57  0.12 

57  38.13 

58  12.34 

58  40.65 

59  1.84 
59  15.50 
59  21.96 

59  22.01 
59  16.52 
59  6.21 
58  51.51 

58  32.56 


Diff.  for 
X  Hour. 


tt 


+0.384 
+0.103 
-0.236 

—0.614 
0.997 

1.338 

-1-597 
1.737 
1.749 

-1.628 

1-398 
1.076 

-0.693 
—0.271 
+0.160 

■♦0.577 

0-955 
1.270 

+1.498 
1.622 
1.627 

+1.522 
1. 314 
1.037 

+0.726 

0.415 

+0.129 

—0.1 19 

0.334 
0.522 

0.702 
-0.877 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h        m 

6  39-6 

7  31.4 

8  27.2 

9  27.0 

0  29.3 

1  31.6 


2 

3 
4 

5 

5 
6 


31. 1 
26.0 

15.8 

1.3 

43.5 
23.8 


7     3.4 

7  43.4 

8  25.0 

9  9.3 
9  57.0 

20  48.4 

21  42.9 

22  39.3 

23  35-7 

6 

0  30.5 

1  22.8 


2 

3 
3 

4 

5 
6 

7 


12.7 

0.9 

48.6 

37.1 
27.8 

21.6 

19.0 


8  19.3 


Diff.  for 
I  Hour. 


m 
2.09 

2.24 

2.42 

a. 56 
2.61 

3.55 
2.39 

2.Z8 

1.98 
1.82 

I.7I 

1.66 

1.65 
1.69 
1.78 

1. 91 
2.06 
2.21 

2.32 
2.36 
2.32 


2.23 
2.13 

2.04 

1-99 
2.00 

2.06 
2.17 
2.32 
2.46 

2.54 


AGE. 
Noon. 

d 

7.9 
8.9 

9.9 

10.9 
II.9 
12.9 

13.9 
14.9 

15.9 

16.9 
17.9 
18.9 

19.9 
20.9 
21.9 

22.9 

23.9 
24.9 

25.9 
26.9 

27.9 

28.9 
0.4 
1.4 

2.4 

3-4 
4.4 

5.4 
6.4 

7.4 
8.4 

9.4 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Ascension. 

Diff. 

lor 

xMin. 

Declination. 

Diff. 

for 

xMin. 

Hour. 

Risht  Ascension. 

Diff. 

lor 

iMin. 

Declination. 

Diff. 

for 

iMin. 

WEDNESDAY  i. 

FRIDAY  3. 

h    m       8 

s 

•      1       tt 

n 

h   m       s 

s 

•      t       It 

rr 

O 

13     0  5^-72 

a.  154a 

S.  10    4  55-7 

15.866 

0 

14  50  29.82 

3.4384 

S.    21    20  43.7 

IX. 633 

I 

13     3     8.10 

a. 1584 

10  20  46.2 

15.8x7 

I 

14  52  55.72 

a. 4349 

31   33    17.3 

11.493 

3 

13     5  17-73 

3.i6a7 

10  36  33.8 

X5-767 

3 

14  55  22.01 

3.4414 

31   43   43.7 

xx-357 

3 

13     7  27.62 

a.1671 

10  52  18.3 

15.7x6 

3 

14  57  48.69 

a. 4479 

21  55    0.1 

11.333 

4 

13     9  37-78 

a.z7i6 

"     7  59-7 

X5.663 

4 

15    0  15.76 

a -4544 

33      6      9.4 

IX. 086 

5 

13  II  48.21 

a.Z76a 

"  ^3  37-9 

X5.608 

5 

15     2  43.22 

3.4608 

33    17    10.4 

10.947 

6 

13  13  58.92 

a.zSoT 

II  39  12.7 

T^S'SS^ 

6 

15    5  11-05 

a. 4671 

33    38      3.1 

XO.807 

7 

13  16    9.91 

a.  1855 

II  54  44.1 

15.493 

7 

15    7  39-27 

a. 4735 

22  38  47-3 

10.665 

8 

13  18  21.18 

a.  1903 

12  10  11.9 

15.433 

8 

15  10    7.87 

3.4798 

33   49   33.9 

10.533 

9 

13  20  32.74 

a.  195a 

12  25  36.1 

15.37a 

9 

15  12  36.85 

3.4863 

23    59  49.9 

"O.377 

lO 

13   32    44.60 

a.aooa 

12  40  56.6 

15.309 

10 

15  15    6.21 

3.4934 

33  10    8.1 

10.339 

II 

13    24   56.76 

a.aosa 

12  56  13.2 

15.344 

II 

15  17  35-94 

a. 4987 

33   30   17.4 

10.081 

12 

13    27      9.22 

a.azoj 

13  "  25.9 

XS.X77 

13 

15  20    6.05 

3.5048 

23   30   17-8 

9.93X 

13 

13    29    21.99 

a.ai54 

13  26  34.5 

15.109 

13 

15  22  36.52 

a. 5109 

23  40    9-1 

9.778 

14 

13    31    35-07 

a.aao7 

13  41  39.0 

15.040 

14 

15  25     7-36 

3.5170 

23  49  51.3 

9.635 

15 

13  33  48.47 

a.aa6o 

13  56  39-3 

14.968 

15 

15  ^1  38.56 

3.5330 

^Z  59  24.1 

9.471 

i6 

13  36    2.19 

a.ajzs 

14  II  35-2 

14.894 

16 

15  30  10.12 

a.sa89 

24    8  47.7 

9.314 

17 

13  38  16.23 

a. 3368 

14  26  26.6 

14.819 

17 

15  32  42.03 

a.5348 

34  18    1.8 

9.156 

i8 

13  40  30.61 

a. 8433 

14  41  13-5 

14. 743 

18 

15  35  14.29 

a. 5406 

34  37    6.4 

8.996 

19 

13  42  45-31 

a.a478 

14  55  55-8 

14.665 

19 

15  37  46.90 

a. 5463 

24  36    1.3 

8.834 

20 

13  45    0-35 

a.as3S 

15  10  33-3 

X4S85 

30 

15  40  19.85 

3.5519 

34  44  46.5 

8.673 

21 

13  47  15.73 

a.a593 

15  25    6.0 

14.503 

31 

15  42  5313 

a. 5575 

34  53  33.0 

8.50S 

22 

13  49  3146 

a.a650 

15  39  33-7 

14.419 

22 

15  45  26.75 

a. 5630 

25     I  47-5 

8.34a 

23 

13  51  47-53 
TH 

a. 3708 

URSDi 

S.  15  53  56.3 
VY  3. 

X4.334 

23 

15  48    0.69 
SA 

3.5683 

TURDi 

S.  35  10    3.1 
IY4. 

8.176 

0 

13  54    3-95 

a. 3767 

S.  16    8  13.8 

14.347 

0 

15  50  34.95 

a.5737 

S.  25  18    8.6 

8.007 

I 

13  56  20.73 

3.a8a6 

16  22  25.9 

X4.X57 

I 

15  53    9-53 

3.5789 

25  36    4.0 

7  837 

3 

13  58  37-86 

a. 3885 

16  ^6  32.7 

14.067 

2 

15  55  44-42 

3.5840 

25  33  49- 1 

7.666 

3 

14    0  55.35 

a.  3946 

16  50  34.0 

X3.97S 

3 

15  58  19.61 

a. 5889 

25  41  23.9 

7.493 

4 

14    3  13.21 

a. 3007 

17    4  29.7 

13.881 

4 

16    0  55.09 

a. 5938 

25  48  48.3 

7.320 

5 

14    5  31-43 

a. 3068 

17  18  19.7 

X3.785 

5 

16    3  30.86 

a. 5985 

25  56    2.3 

7-145 

6 

14    7  50.02 

8.3x39 

17  32    3-9 

13.687 

6 

16    6    6.91 

3.6033 

26    3    5-7 

6.968 

7 

14  10    8.98 

a. 3x91 

17  45  42.2 

X3.587 

7 

16    8  43.24 

a. 6078 

36    9  58.5 

6.791 

8 

14    13    28.31 

a.3a53 

17  59  14.4 

13.486 

8 

16  II  19.84 

3.6iaa 

36  16  40.6 

6.613 

9 

14   14  48.02 

a. 33x7 

18  12  40.5 

X3.383 

9 

16  13  56.70 

a. 6164 

36  33  12.0 

6.433 

10 

14  17    8. II 

3.3380 

18  26    0.4 

X3.a78 

10 

16  16  33.81 

a.6ao5 

26  29  32.6 

6.353 

II 

14  19  28.58 

a. 3443 

18  39  13.9 

13.17a 

II 

16  19  II. 16 

3.6345 

26  35  42.3 

6.070 

12 

14  21  49.43 

3.3507 

18  52  21.0 

13.063 

12 

16  21  48.75 

3.6384 

26  41  41.0 

5.887 

13 

14  24  10.66 

3.3S7I 

19    5  21.5 

xa.9S3 

13 

16  24  26.57 

3.6333 

26  47  28.7 

5-703 

14 

14  26  32.38 

3.363s 

19  18  15.4 

13.84a 

14 

16  27    4.61 

a. 6357 

26  53    5.4 

5-5x8 

15 

14  28  54.28 

a. 3699 

19  31    2.5 

13.738 

15 

16  29  42.85 

3.6391 

26  58  30.9 

•     5.33a 

16 

14  31  16.67 

a. 3764 

19  43  42.7 

13 .61a 

16 

16  32  21.30 

a. 6434 

27    3  45-3 

5.X47 

17 

14  33  39-45 

a. 3839 

19  56  15-9 

13.494 

17 

16  34  59-94 

a. 645s 

37    848.5 

4.959 

18 

14  36    2.62 

a. 3894 

20    8  42.0 

13. 375 

18 
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Z2.868 

i8 

7  19  44.75 

a. 4x60 

26    5  40.2 

6.47t 

18 

9  12     1-13 

3.3467 

18    9  14.2 

13.969 

19 

7  22    9.65 

8.4138 

25  59    7.2 

6.6a8 

19 

9  14  15.81 

3.3437 

17  56  12.8 

13 .076 

20 

7  24  34.41 

a.4"5 

25  52  24.8 

6.785 

20 

9  16  30.25 

3.3386 

17  43     5.1 

I3.X80 

21 

7  26  59.03 

a. 4093 

25  45  33  0 

6.941 

21 

9  18  44.44 

3.3346 

17  39  51.3 

13 .383 

22 

7  29  23.52 

a. 4068 

25  38  31.9 

7.096 

22 

9  20  58.40 

3.3307 

17  16  31. 1 

13.386 

23 

7  31  47.85 
WEI 

a. 4043 
>NESD 

N.  25  31  21.5 
AY  22. 

7.351 

23 

9  23  12.12 
F 

3.3367 

RIDA\ 

N.  17    3     4.9 
^24. 

13.487 

0 

7    34    12.^3 

8.40x7 

N.  25  24    1.8 

7.405 

0 

9  25  25.60 

3.3388 

N.  16  49  33.7 

13.585 

I 

7  36  36.05 

a. 3990 

25  16  32.9 

7-557 

I 

9  27  38.85 

3.3X88 

16  35  54.7 

13.688 

2 

7  38  59.91 

a. 3963 

25    8  54.9 

7.710 

2 

9  29  51.86 

a. a 149 

16   32    10.8 

13.779 

3 

7  41  23.60 

a. 3934 

25     1     7-7 

7.86a 

3 

9  32    464 

a.axxx 

16      8   21.2 

13.874 

4 

7  43  47.12 

a -3905 

24  53  11-4 

8.01a 

4 

9  34  1719 

a. 3073 

15  54  25.9 

13.967 

S 

7  46  10.46 

3.3875 

24  45    6,2 

8.163 

5 

9  36  29.53 

a  .3036 

15   40  25.1 

14.059 

6 

7  48  33.62 

a. 3844 

24  36  52.0 

8.3ta 

6 

9  38  41-62 

3.1998 

15    26    18.8 

14.150 

7 

7  50  56.59 

a. 3813 

24  28  28.8 

8.461 

7 

9  40  53.49 

3.X960 

15    12      7.1 

14.339 

8 

7  53  19-37 

a. 3 780 

24  19  56.7 

8.608 

8 

9  43     5- 14 

3. 1934 

14  57  50.1 

14.337 

9 

7  55  41.95 

a. 3 748 

24  II  15.8 

8-754 

9 

9  45  16.58 

3.X888 

14  43  27.9 

14.41a 

10 

7  58    4-34 

a.37«S 

24    2  26.3 

8.«99 

10 

9  47  27.80 

3.1853 

14  29    0.6 

14.497 

II 

8    0  26.53 

3.3681 

23  53  27.9 

9.044 

II 

9  49  38.80 

2.18x7 

14  14  28.2 

14.581 

12 

8    2  48.51 

a  .3646 

23  44  20.9 

9.188 

12 

9  51  49.60 

3.1783 

13  59  50.9 

X4.66a 

13 

8     5  10.28 

a.36xx 

23  35     5-3 

9-331 

13 

9  54    0.19 

3x748 

13  45    8.7 

14.743 

14 

8     7  31.84 

3-3575 

23  25  41.2 

9  473 

14 

9  56  10.57 

3.17x3 

13  30  21.8 

Z4.88X 

15 

8    9  53.18 

a. 3539 

23  16    8.6 

9-6x3 

15 

9  58  20.75 

a.x68o 

13  15  30.2 

X4-898 

16 

8  12  14.31 

3.3503 

23    6  27.6 

9-753 

16 

10    0  30.73 

a. 1647 

13     0  34.0 

14.974 

17 

8  14  35.22 

8.3466 

22  56  38.3 

9.89X 

17 

10    2  40.51 

3.16x4 

12  45  33-3 

15.048 

18 

8  16  55.90 

3.3438 

23   46  40.7 

XO.039 

18 

10    4  50.10 

3.XS83 

12  30  28.2 

X5.xax 

19 

8  19  16.36 

3.339X 

22   36  34.8 

xo.x66 

19 

10    6  59.50 

3.X5SI 

12   15  18.8 

15.19a 

20 

8  21  36.59 

a. 3353 

22    26  20.8 

X0.30X 

20 

10    9    8.71 

3.1530 

12     0     5.1 

15.363 

21 

8  23  56.59 

8.33x4 

22    15    58.7 

IO-43S 

21 

10  II  17.74 

3-X490 

II  44  47.2 

15-333 

22 

8  26  16.36 

3.3275 

33       5   38.6 

10.567 

22 

10  13  26.59 

3.1460 

II  29  25.3 

15.397 

23 

8  28  35.89 

3.3336 

21    54   50-6 

X0.700 

23 

10  15  35.26 

3.143X 

11  13  59.5 

15.46a 

34 

8  30  5519 

3.3«97 

N.  21  44    4.6 

xo.83a 

24 

10  17  43.76 

3.X403 

N.  10  58  29.8 

15.527 

XII.  JULY,  1914.  85 
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AUGUST,  1914. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 
SUN. 
Mon. 

Tues. 


V 

5^ 


I 

2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

13 

14 
15 

i6 

I? 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


ApparentRight 
ABCfiUMon. 


h     m       8 
843  12.80 

847     5.83 

8  50  58.25 

8  54  50.05 
85841.23 

9  231.81 


Dtff.for 
z  Hour. 


8 

9.723 
9.697 

9.672 

9.646 
9.620 

9.595 


9  621.80  9.570 
9  10  11.20  9.546 
9  14   o.oi  I  9.522 


9  17  48.26 

9  21  35-95 
9  25  23.08 


9.498 

9.475 
9.452 


9  29  9.66 ;  9  429 

9  32  5570  9.407 

93641.21  9.385 

9  40  26.20  9.364 

9  44  10.68  9.343 

9  47  54-65  9.322 

951  38.12  I  9.301 

955  21. II  ;  9.281 

9  59    3-62  I  9.261 


10  2  45.66 
10  6  27.24 
10  lo    8.36 

10  13  49.03 
10  17  29.27 
10  21    9.09 

102448.51 
102827.53 
1032  6.17 
10  35  44.46 

1039  22.41 


9.242 
9.223 
9.204 

9.186 
9.168 

9.151 

9-134 
9. 118 

9.103 
9.088 

9075 


As>parent  Dedi- 
nation. 


#/ 


N. 


8  1046.6 

7  55  42.2 
7  40  20.2 

7  24  41. 1 
7  845.1 
6  52  32.5 

636  3-5 
6  19  18.4 
6    2  17.5 

5  45  I.I 
5  27  29.5 

5    942.9 

45141-7 
4  33  26.2 

4  14  56.7 

3  56  13.5 
3  37  16.9 
3  18    7.1 

2  58  44.6 

239  9-7 
2  19  22.7 

I  59  24.0 
I  39  14-0 
I  1852.9 

058  21. 1 
o  37  39.0 


DifF.for 
X  Hour. 


/f 


01646.9       52.37 


-37.32 
38.06 

38.78 

-39.49 
40.18 

40.87 

-41.54 
42.20 
42.86 

-43.50 
44.13 
44-74 

-45.35 
45.94 
46.52 

-47.08 

47-63 
48.17 

-48.69 
49.20 
49.70 

-50.18 
50.65 
51.10 

-51.54 
51-96 


9  55  45.2 
9  34  34- 1 
91314-1 
8  51  45-4 

N.  8  30    8.3 


-52.77 
53-15 
5352 
53.87 

-54.22 


Semidiam- 
eter. 


tt 


5  47-43 
5  47-56 
5  47.69 

5  47-83 

5  47.97 
548.11 

5  48.25 

5  48.40 
5  48.54 

5  48.69 

5  48.84 
549-00 

549-16 

5  49-33 
5  49.50 

5  49.67 

5  49-84 
5  50.02 

5  50.20 

5  50.39 
5  50.58 

5  50.78 
5  50.98 
551.19 

551.40 
551.62 

551.84 

552.06 
5  52.28 

552.51 
5  52.73 


15  52.96 


Sidereal 
Time  of 
Semidi- 
ametcr 
Passing 

Me- 
ridian. 


66!67 
66.58 
66.49 

66.40 
66.31 
66.22 

66.13 
66.05 
65.96 

65.88 

6579 
65.71 

65.63 
65.55 
65.47 

65.40 
65.32 
65.25 

65.18 
65.11 

65.04 

64.97 
64.90 
64.84 

64.78 
64.72 
64.66 

64.60 

64.55 
64.50 

64.45 
64.40 


Equation  of 

Time,  to  be 

Added  to 


m       8 

6  11.64 
6    8.II 

6     3.98 

5  59.24 
5  53.88 

5  47.92 

5  41.37 
5  34.23 
5  26.51 

5  18.23 

5  9.39 
4  59.98 

4  50.03 

4  39.54 
4  28.53 

4  17.00 
4  4.96 
3  52.41 

3  39.36 
3  25.83 
3  11.83 

2  57.35 
2  42.40 

2  27.01 

2  II. 18 

I  54.91 
I  38.21 

I  21.12 

I  3.64 
o  45.78 
o  27.56 

o    9.01 


Diff. 

for 

zHour. 


8 

0.133 

0.159 
0.185 

0.210 
0.236 
0.261 

0.285 
0.309 
0.333 

0.357 
0.380 

0.403 

0426 
0.448 
0.470 

0.491 
0.512 
0.533 

0.554 
0.574 
0.594 

0.613 
0.632 
0.651 

0.669 
0.687 

0.704 

0.720 
0.736 

0.751 
0.766 

0.780 


NoTS.— The  mean  time  of  semidiameter  passing  meridian  may  be  found  by  subtracting  o".x8  frcmi  the  sidereal  time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 
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AUGUST,  1914. 
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AT  GREENWICH  MEAN  NOON. 


Dayol 
the 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 


Mon. 
Tues. 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 

Thur. 

• 

Frid. 
Sat. 
SUN. 
Mon. 

Tues. 


SUN.    1 6 


I 

2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

13 

14 
15 


17 
i8 


Wed.  :  19 

Thur. 

Frid. 


20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Rig^t 


n  m   s 

8  43  11.80 
8  47  4.84 

8  50  5727 

8  54  49.08 

8  58  40.28 

9  2  30.88 

9  6  20.89 
9  10  10.31 

9  13  5915 

9  17  4742 

9  21  3513 
9  25  22.29 

9  29  8.90 

9  32  54-97 
9  36  40.51 

9  40  25.53 
9  44  10.04 

9  47  5405 

9  51  3756 
9  55  20.58 
9  59  3.12 

10  2  45.20 
10  6  26.82 
10  10  7.98 

10  13  48.69 
10  17  28.97 
10  21  8.84 

10  24  48.30 
10  28  27.37 
10  32  6.06 
10  35  44.39 

10  39  22.39 


Diff.  for 
z  Hour. 


s 

9723 

9697 
9.672 

9.646 
9.621 

9596 

9571 
9.547 
9523 

9  499 
9.476 

9  453 

9431 
9409 

9387 

9.365 
9.344 
9.323 

9.303 

9.283 
9.263 

9.243 
9.224 
9.205 

9.187 
9.170 

9153 

9.136 
9.120 

9.105 
9.090 

9.077 


Apparent  Declina- 
tion. 


Diff.  for 
z  Hour. 


N. 


// 


8  10  50.4 
7  55  46.0 
7  40  24.1 

7  24  45.0 

7  8  49-0 
6  52  36.4 

6  36  7-4 
6  19  22.3 

6    2  21.4 

5  45  4.9 
5  27  33.3 
5    946.7 

4  51  45.4 
4  33  29.8 
4  15    0.2 

3  56  16.9 
3  37  20.1 
3  18  10.2 

2  58  47.5 
2  39  12.5 

2  19  25.4 

I  59  26.5 
I  39  16.3 
I  18  55.0 

o  58  23.0 
o  37  40.7 
o  16  48.4 

9  55  46.4 
9  34  35.1 
9  13  14.8 

8  51  45.8 


N.  8  30    8.4 


f/ 


-37-31 
38.05 
38.77 

-39.48 
40.18 
40.87 

-41.54 
42.20 

42.86 

-43.50 
44.13 
44-74 

-45.35 
45.94 
46.52 

-47.09 
47.64 

48.18 

-48.70 
49.21 
49.71 

-50.19 
50.66 
51. II 

-51.55 
51.97 
52.38 

-52.78 
53.16 

53-53 
53.88 

-54.23 


Bquationof 
Time,  to  be 
Subtracted 

from 
Mean  Time. 


m 

6 
6 
6 


11.65 

8.13 
4.00 


5  59.26 

5  53.91 

5  47.95 

5  41.40 

5  34.26 

5  26.54 

5  18.26 

5  9.42 

5  0.02 

4  50.07 

4  39.58 

4  28.57 

4  1704 

4  4.99 

3  52.44 

3  39.40 

3  25.87 

3  11.86 

2  57.38 

2  42.44 

2  27.04 

2  11.20 

I  54-93 

I  38.24 

I  21.14 

I  3.65 

o  45-79 

o  27.57 

o  9.02 


Diff.  (or 
z  Hour. 


■ 
0.133 

0.159 
0.185 

0.210 
0.236 
0.261 

0.285 
0.309 
0.333 

0.357 
0.380 

0.403 

0426 
0.448 
0.470 

0491 
0.512 

0.533 

0.554 
0.574 
0.594 

0.613 
0.632 
0.651 

0.669 
0.687 
0.704 

0.720 
0.736 

0.751 
0.766 

0.780 


NoTB. — ^The  aemidioaieter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sicn  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations 


Sidereal  Time. 

or  Right  Aacen- 

siooof  Mean 

Sun. 


h  m   8 

8  37  0.16 
8  40  56.71 

8  44  5327 

8  48  49.82 
8  52  46.38 

8  56  42.94 

9  o  39.50 
9  4  36.05 
9  8  32.61 

9  12  29.16 
9  16  25.72 
9  20  22.28 

9  24  18.83 
9  28  15.38 

9  32  11.94 

9  36  8.50 

940  5.05 
9  44  1. 61 

9  47  58.16 
9  51  54.72 
9  55  51.27 

9  59  47.83 
10  3  44.38 

10  7  40.94 

10  II  37.49 
10  15  34.05 
10  19  30.60 

10  23  27.16 
10  27  23.71 
10  31  20.27 
10  35  16.82 

10  39  13.38 


Diff.  for  z  Hour, 
+»'.8565. 
(Table  III.)     4 
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AUGUST,  1914. 


in. 


AT  GREENWICH  MEAN  NOON. 


Day  of  the 
Month. 

Day  of  the 
Year. 

I 

213 

2 

214 

3 

215 

4 

216 

5 
6 

217 
218 

7 

219 

8 

220 

9 

221 

lO 

222 

II 

223 

12 

224 

13 
14 

225 
226 

15 

227 

i6 

228 

17 

229 

i8 

230 

19 

231 

20 

232 

21 

233 

22 

234 

23 
24 

235 
236 

25 
26 

237 
238 

27 

239 

28 

240 

29 

241 

30 

242 

31 

243 

32 

244 

THE  SUN'S 


True  Longitade. 


n 


28  22    46.0 

29  20    10.4 

30  17    35.4 

31  15     1-3 

32  12    28.0 

33  9  55-7 

34  7  24.4 

35  4  54-3 

36  2  25.4 

36  59  57.8 

37  57  31.6 

38  55     6.7 

39  52  43.3 

40  50  21.4 

41  48    0.9 

42  45  42.0 

43  43  24.6 

44  41     8.8 

45  38  54.5 

46  36  41.7 

47  34  30.4 

48  32  20.5 

49  30  ".9 

50  28     4.7 


51 
52 

53 


25  58.8 
23  54-2 
21  50.7 


54  19  48.6 

^55  17  47.6 
[56  15  48.0 

57  13  49.8 
158  II  53-0 


I* 


It 


22     9.1 

19  33.3 
58.2 


16 


14  23.9 

II  50.5 

9  18.0 

6  46.6 

4  16.3 

I  47.3 

59  196 

56  53.2 

54  28.2 

52  4.6 

49  42.5 

47  21.9 

45  2.9 

42  45.3 

40  29.4 

38  149 

36  2.0 

33  50.5 

31  405 

29  319 

27  24.5 

25  18.5 

23  13.7 

21  10. 1 


19 
17 
15 
13 


7.8 
6.8 

7.1 
8.7 


II   11.8 


Diff.  for 
I  Hour. 


4350 
43.53 
4356 

43-59 
4363 
43.68 

4373 
43-77 
43-82 

43.87 
43.93 
43-99 

44-05 
44.11 

44.18 

44.24 

44-31 
44.37 

44-44 
44.50 
44.56 

44.62 
44.67 

44.73 

44.78 

44-83 
44.88 

44.94 
4500 

45.05 
45.10 

45.»6 


Latitude. 


-0.47 

0.45 
0.41 

-0.33 
0.22 

—  0.09 

+  0.04 
0.16 
0.28 

+  0.39 
0.50 

0.57 

+  0.63 
0.67 
0.66 

+  0.63 
0.58 
0.49 

+  0.39 
0.26 

+  0.12 

-0.03 
0.17 
0.29 

—  0.41 
0.49 

0.54 

-0.57 

0.55 
0.51 
0.44 

-0.34 


Logarithm  of  the 

Radius  Vector  of 

theBarth. 


0.006  3992 
0.006  3402 
0.006  2798 

0.006  2182 
0.006  1553 
0.0060913 

0.006  0261 
0.005  9597 
0.005  8920 

0.005  8231 
0-005  7528 

0.005  68 1 1 

0.003  6078 
0.005  5330 
0.005  4566 

0.005  3784 
0.005  2984 
0.005  2165 

0.005  1326 
0.005  0466 
0.004  9586 

0.004  8685 
0.004  7762 
0.004  6820 

0.004  5859 
0.004  4881 
0.004  3886 

0.004  2878 
0.004  1857 
0.004  0825 
0.003  9784 

0.003  8735 


Diff.  for 
xHour. 


-^.3 
24.9 

25.4 

-25.9 
264 

26.9 

-^7.4 

27.9 
28.5 

—29.0 
29.6 
30.2 

-30.8 

31.5 
32.2 

-32.9 
33.7 
34.5 

-35-4 
36.3 
37-3 

-38.1 
38.8 

39.5 

—40.2 
41.0 

41.7 

-42.3 
42.8 

43-2 

43.5 

-43.9 


Mean  Time  of 
Sidereal  Noon. 


h     m         t 

5  20  28.63 
5  16  32.72 
5  12  36.81 

5  8  40.90 

5  4  44.99 
5  o  49.08 

4  56  53.17 
4  52  57.26 

4  49  1.35 

4  45  5.44 
4  41  9.53 
4  37  13.62 

4  33  1771 
4  29  21.80 

4  25  25.89 

4  21  29.98 

4  17  34.07 
4  13  38.16 

4  9  42.25 
4  5  46.34 
4  I  50.43 

3  57  54.52 
3  53  58.62 
3  50  2.71 


3  46 
3  42 
3  38 


6.80 
10.89 
14.98 


3  34  19.07 
3  30  23,16 

3  26  27.25 

3  22  31.34 


13  18  35.44 


NoTS. — ^The  longitudes  in  the  ooltmm  I  are  referred  to  the  true  equinox  of  their  own  date,  while 


those  in  the  column  X'  are  referred  to  th 
fititious  year. 


mean  equinox  of  the  beginning  of  the  Besselian 


Diff.  for  z  Hour, 

—9^.8296. 

(Table  II.) 


IV. 
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5 
8 


V 


THE  MOON'S 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 

31 

32 


SBMIDIAHETBR. 


Noon. 


tt 


6 

5 


1.4 
55-7 


5  48-8 


5 
5 


5 
5 


40.9 

32.3 
23.2 

14. 1 

5-5 
58.2 


Midnight. 


It 


4  52.5 
4  489 
4  47-8 

4  49-4 

4  53-9 

5  II 

5  10.7 
5  22.2 
5  350 

5  48.1 

6  0.5 

6  10.9 


6 
6 
6 

6 
6 
6 


18.7 
23.1 
24.0 

21.7 
16.9 
10.2 


i 


6     2. 

5  53 
5  45.2 
5  36.6 


15  28.1 


5 
5 


5 
5 


58.7 

52.4 
450 

36.7 
27.8 

18.6 


9-7 
1.7 
4  55- 1 


50-4 
48.0 

4  48.3 


HORIZONTAL  PARALLAX. 


Noon. 


ti 


4  51-3 

4  57-2 

5  5-6 

5  16.2 
5  28.5 
5  41-6 

5  54-5 

6  6.0 

6  15.2 

6  21.3 
6  24.0 
6  23.2 

6  19.6 

6  137 
6     6.3 

5  58.1 

5  49-5 
5  40.8 

5  32.3 


15  24.0 


58  42.56 
58  21.51 

57  56.36 

57  27.46 

56  55-61 
56  22.13 

55  48.76 
55  17-51 
54  5044 

54  29.53 
54  16.44 
54  12.48 

54  18.50 

54  34-81 

55  i-io 

55  36.36 

56  18.79 

57  5-75 

57  53.82 

58  39-08 

59  17-57 

59  45.95 

60  2.10 

60  5.50 

59  57.20 
59  39-38 
59  14.72 

58  45.79 
58  14.71 
57  42.96 
57  "35 


Diff.  for 
I  Hour. 


ff 


—0.790 
0.964 

1. 130 
-1.273 

I -371 
Z.406 

-1.361 
1.229 
Z.012 

-0.719 

-0.363 
+0.039 

+0.465 
0.891 
1.293 

+1.633 
1.884 
2.006 

+1.973 
1.771 

1.413 

+0.937 
+0.405 

— 0.114 

-0.562 
0.903 

-1.263 

1. 317 

1-324 
1.305 


Midnight. 


H 


58  32.56 
58        9.44 

57  42.34 

57  "-83 
56  38.98 

56    5-31 

55  32.74 
55  3.32 
54  39- 10 

5421.92 

54  13.25 
54  14-21 

54  25.38 

54  46.74 

55  17-71 

55  56.82 

56  41-90 

57  29.88 

58  17.06 

58  59.40 

59  33-20 

59  55-63 

60  5.37 
60    2.69 

59  49.31 
59  27.74 
59  0.64 

58  30.41 
57  58.85 
57  27.10 
56  55.79 


Diff.  for 
I  Hour. 


tt 


56  40.45  I   -1.269       56  25.34 


-0.877 

1.049 
X.206 

-1.329 

1.398 
1.394 

-1.306 

1. 131 
0.874 

-0.548 
-0.166 
+0.250 

+0.680 
1.097 
1.47a 

+1.772 
1.963 
2.010 

+1.893 
1. 610 
1. 186 

+0.674 
+0.140 
-0.350 

-0.747 
1.032 

1.209 

-1.298 
1.324 

I.318 
1.288 

—1.249 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h        m 

8  19.3 

9  20.4 
10  19.9 


1  15.8 

2  7.2 
2  54-2 


3 
4 
4 

5 
6 

7 

7 
8 

9 


37.8 
19.0 

59-0 

38.9 
19.9 

2.9 

48.8 
38.1 
30.7 


20  25.9 

21  222 

22  17.8 

« 

23  11.7 
6 

o    3-5 

0  53.5 

1  42.7 

2  32.2 


3 
4 
5 

6 

7 
8 

9 
10 


Diff.  for 
z  Hour. 


2-54 

2.53 
2.42 

2.24 
2.05 
1.88 

1.76 
1.68 
1.66 

1.68 
1.74 
1.85 

1.98 
2.12 
2.25 

2.33 
2.34 
2.29 

2.20 

•  • 

2.12 

2.06 
2.05 
2.09 


AGB. 


Noon. 


23.3 

2.18 

I7.I 

2.31 

14.0 

2.43 

13-5 

2.51 

I4.I 

2.51 

13.5 

2.42 

9-7 

2.26 

1.7 

2.08 

d 

9-4 
10.4 

11.4 

12.4 

13-4 
14.4 

15.4 
16.4 

17.4 

18.4 
19.4 
20.4 

21.4 
22.4 

23.4 

24-4 

25.4 
26.4 

27.4 

28.4 

0.0 

I.O 

2.0 

3-0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

lO.O 
II.O 
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AUGUST,  1914. 


GREENWICH  MEAN  TIME. 
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Diff. 

Diff. 

Diff. 

Diff. 

HourjRiffht  Aur^nswtn. 

for 

P#>r1inatJrm 

for 

Hour. 

for 

DedxnatioQ. 

for 

zMin. 

zMin. 

z  Min. 

xMin. 

SATURDAY  i. 

MONDAY  3. 

h    in       s 

8 

•       1        tt 

tr 

h   m       8 

8 

•        t          rr 

ff 

O 

16  35  5948 

2.58S9 

S.  27  17  52.7 

4.709 

0 

x8  40  31.91 

9.5403 

S.  27  31    9.3 

4.069 

I 

16  38  34.89 

9-5915 

27  22  29.4 

4.599 

I 

18  43    4.18 

9.5355 

27  27    0.0 

4.940 

2 

16  41  10.46 

t.5940 

27  26  55.3 

4.34Z 

2 

18  45  36.17 

9.5308 

27   22  40.5 

4-409 

3 

16  43  46.17 

1.5963 

27  31  10.3 

4.158 

3 

18  48    7.87 

9.5958 

27  18  X0.9 

4.577 

4 

16  46  22.02 

a.59«5 

27  35  14.3 

3.97s 

4 

18  50  39.26 

a. 5308 

27  13  3^-3 

4-743 

5 

16  48  57.99 

2.6005 

27  39    7-3 

3.799 

5 

18  53  10.36 

9.5x57 

27     8  41.7 

4.9x0 

6 

16  51  34.08 

a. 6024 

27  42  49-3 

3.608 

6 

18  55  41.14 

9.5x03 

27     3  42.1 

5  075 

7 

16  54  10.28 

9.6043 

27  46  20.3 

3.494 

7 

18  58  11.60 

9.5049 

26  58  32.7 

5.938 

8 

16  56  46.59 

9.6058 

27  49  40.2 

3-939 

8 

19    0  41.73 

9.4994 

26  53  13-5 

5.40X 

9 

16  59  22.98 

3.6073 

27  52  49.0 

3 -054 

9 

19    3  "-53 

a  .4938 

26  47  44.6 

5 -563 

10 

17     I  59-45 

a. 6085 

27  55  46.7 

3.869 

10 

19    5  40.99 

a .4883 

26  42    6.1 

5.793 

II 

17     4  36.00 

a. 6097 

27  58  33-3 

3.683 

II 

19    8  10.12 

9.4835 

26  36  z8.o 

5.88X 

12 

17     7  12.61 

a. 6106 

28    I    8.7 

3.497 

12 

19  xo  38.89 

9.476s 

26  30  20.4 

6.038 

13 

17     9  49.27 

3.6114 

28    3  32.9 

3.310 

13 

19  13    730 

9.4705 

26  24  13.4 

6.194 

14 

17  12  25.98 

3.6133 

28    5  45-9 

3.xa4 

14 

19  IS  35-35 

9.4645 

26  17  57.1 

6.348 

IS 

17  15    2.73 

3.6X37 

28    7  47-8 

1.937 

15 

19  18    3.04 

3.4584 

26  II  31.6 

6.50Z 

i6 

17  17  39- 50 

3.6X39 

28    9  38.4 

1.750 

16 

19  20  30.36 

3.452a 

26    4  57.0 

6.653 

17 

17  20  16.28 

3.6x31 

28  II  17.8 

1.564 

17 

19  22  57.30 

9.4458 

25  58  13-3 

6.804 

i8 

17  22  53.07 

3.6x33 

28  12  46.1 

X.377 

18 

19  25  23.86 

9.4395 

25  51  20.5 

6.953 

19 

17  25  29.86 

9 .6x30 

28  14    3.1 

X.X90 

19 

19  27  50.04 

9.433X 

25  44  18.9 

7.X00 

20 

17  28    6.63 

3.6X38 

28  15    8.9 

Z.003 

20 

19  30  15-83 

3.4a66 

25  37    8.5 

7.947 

21 

17  30  43-39 

3.6x33 

28  16    3.4 

0.8x5 

21 

19  32  41.23 

9.4900 

25  29  49-3 

7-399 

22 

17  33  20.11 

3.6IZ7 

28  16  46.7 

0.639 

22 

19  35    6.23 

a. 4133 

25  22  21.5 

7.535 

33 

17  35  56.79 
S 

3.6zo8 

UNDA'! 

S.  28  17  18.9 

V  2. 

0.449 

23 

19  37  30.83 
TT 

a. 4067 

JESDA 

S.  25  14  45.1 
Y4. 

7.677 

O 

17  38  33-41 

a. 6098 

S.  28  17  39.8 

0.356 

0 

19  39  55-03 

9.3999 

S.  25    7    0.2 

7.818 

I 

17  41    9-97 

3. 6088 

28  17  49.6 

—0.070 

I 

19  42  18.82 

9.393X 

24  59    6.9 

7.957 

2 

17  43  46.46 

3.6075 

28  17  48.2 

+O.I16 

2 

'  19  44  42.20 

3.3863 

24  51    5-4 

8-093 

3 

17  46  22.87 

a. 6060 

28  17  35.7 

0.30a 

3 

19  47     S-17 

9.3793 

24  42  55.7 

8.a99 

4 

17  48  59.18 

9.6044 

28  17  12.0 

0.487 

4 

19  49  27.72 

9.3793 

24  34  37-9 

8.364 

5 

17  51  35-40 

a. 6037 

28  16  37.2 

0.67a 

5 

19  51  49.85 

9.3654 

24  26  12.0 

8.497 

6 

17  54  11.50 

9.6007 

28  15  51-3 

0.857 

6 

19  54  11.57 

9.3584 

24  17  38.2 

8.698 

7 

17  56  47-48 

3.5987 

28  14  54.4 

X.040 

7 

19  56  32.86 

9.35x3 

24    8  56.6 

8-757 

8 

17  59  23.34 

2.5965 

28  13  46.5 

1.334 

8 

19  58  53-73 

.9.3443 

24    0    7.3 

8.886 

9 

18    I  59.06 

3.5941 

28   12    27.5 

1.407 

9 

20    I  14.17 

9.337X 

23  51  10.3 

9.01a 

10 

18    4  34.63 

3.59x5 

28   10   57.6 

X.589 

10 

20    3  34.18 

•  3300 

23  42    5-8 

9.X37 

II 

18    7  10.04 

a. 5888 

28      9   16.8 

1.77a 

II 

20    5  53-77 

9.3338 

23  32  53-8 

9 -961 

12 

18    9  45.28 

3.5859 

28      7   25.0 

1.953 

12 

20    8  12.92 

9.3x56 

23  23  34.5 

9.38a 

13 

18  12  20.35 

a  .5829 

28      5   22.4 

9.134 

13 

20  10  31.64 

a. 3084 

23  14    7-9 

9.503 

14 

18  14  55.23 

9.5797 

28      3      8.9 

9.3X5 

14 

20  12  49.93 

9.3013 

23    4  34.1 

9.6aa 

15 

18  17  29.91 

9.5763 

28      0  44.6 

9.494 

15 

20  15    7.79 

9.3940 

22  5A  53-3 
22  45    5-5 

9.73« 

i6 

18  20    4.39 

9.5799 

27    58      9.6 

3.673 

16 

20  17  25.21 

9.3868 

9.854 

17 

18  22  38.66 

a.  5693 

27    55   24.0 

a. 849 

17 

20  19  42.20 

9.3796 

22  35  10.8 

9.968 

i8 

18  25  12.71 

3.5656 

27   52   27.7 

3.037 

18 

20  21  58.76 

9.3793 

22  25    9.3 

10 .081 

19 

18  27  46.53 

9.56x7 

27   49   20.8 

3.203 

19 

20  24  14.88 

8.965X 

22  15     I.I 

to.X9a 

20 

18  30  20.11 

9.5577 

27  46    3-3 

3.378 

20 

20  26  30.57 

9.9578 

22    4  46.3 

ZO.301 

21 

18  32  53-45 

9.5535 

27  42  35-4 

3.559 

21 

20  28  45.81 

9.3505 

21  54  25.0 

ZO.409 

22 

18  35  26.53 

9.5499 

27  38  57-0 

3.726 

22 

20  31    0.63 

9.9433 

21  43  57-2 

xo.sx's 

23 

18  37  59-35 

9.5448 

27  35    8.3 

3.897 

23 

20  33  15.01 

8 .3361 

21  33  23.2 

10.619 

24 

i8  40  31.91 

9.5403  , 

S.  27  31    9.3 

4.069 

24 

20  35  28.96 

3.3989 

S.  21  22  42.9 

I0.788 

VI. 
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Hour. 


Right 


Diff. 

for 

xMin. 


DecUnation. 


Diff. 
for 

xMin. 


Hour., Right  Atcrn»ion. 


WEDNESDAY  5. 


I 


o 

I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

IX 

12 

13 
H 

15 
16 

17 
18 

19 
20 
21 
22 

23 
24  I 


h  m 
ao  35 
2037 
20  39 
20  42 
20  44 
20  46 
20  48 
20  50 

-?o  S3 
20  55 
20  57 

20  59 

21  I 
21     3 

21  5 
21     8 

21  10 

21  12 

21  14 

21  16 

21  18 

21  20 

21  22 

21  24 


21  26 
21  29 
21  31 
21  33 
21  35 
21  37 

21  39 
21  41 

21  43 
21  45 
21  47 
21  49 
21  51 
21  53 
21  55 
21  57 
21  59 
22 
22 
22 
22 
22 


8 

8 

28.96 

a. 3289 

42.48 

3.aai8 

55-57 

3.3x46 

S-23 

3.ao74 

20.46 

3.3003 

32.26 

3.X93a 

4364 

3.186X 

54.59 

a. 1790 

5" 

3.1730 

15-23 

3.1650 

24-92 

3.X580 

34-19 

3.X5XX 

43-05 

3.X44a 

51-49 

3.X373 

5952 

3.i3«H 

7-14 

3. 1337 

14.36 

3.1x70 

21.18 

a.xi03 

27-59 

3.1036 

33-6i 

3.0970 

3923 

3.0904 

44.46 

9.0839 

4930 

3 .0775 

53-76 

3.07XX 

n 


S. 


21 
21 
21 


22 
II 

X 


20  SO 
20  39 
20  27 
20  16 
20    5 


S. 


53 
42 

30 
9  18 

9    7 

855 

843 

831 
8  19 

8    6 

54 
42 
29 

17 

4 
52 


THURSDAY  6. 


I 

3 

5 

7 

9 
22  10 

22  12 

22  14 


57.83 
1-52 
4-84 
7-78 

iq,36 

12.57 

14.41 

15-90 

17-03 
17.81 

18.24 

18.33 
18.07 

17.48 
16.56 
15-30 
13-72 
11.82 
9.61 
7.08 

4-25 
I. II 

5767 

53.93 
49.91 


a. 0647 

S.    I 

3.0584 

T 

3 .0533 

I 

3.0460 

3.0399 

a. 0338 

3.0378 

a.03x8 

a  .0x59 

a  .oxox 

3.0043 

1-9986 

X.9939 

X.9874 

X.98X8 

X.9763 

X.9710 

X.96S8 

1.9605 

X.9553 

X.9503 

1.9452 

X.9409 

X-9S5J 

1.9306 

S.  I 

6 
6 


39 
26 


6 
6 


13 

I 

48 

35 
21 

8 

4  55 
4  42 
4  29 

4  IS 

2 

48 

35 
21 

8 

54 
40 

27 

13 

59 

45 

31 
18 


4 
3 
3 
3 

3 

2 


42.9 

565 
4.1 

5-7 

1-5 

51-5 

35-9 

14.7 
48.x 

16. 1 

38.7 
56.1 

8.5 

15-9 

18.3 

15-9 
8.8 

570 
40.6 
19.8 
54.6 

2S.0 

51-2 
^3-3 


31-4 

45-5 

55-7 
2.2 

4-9 
4.0 

59-6 

51-7 
40.4 

258 
8.0 

47-0 
23.0 
56.0 
26.1 

53-3 
17.8 

39-5 
58.7 
154 
29.6 

41.4 

50.9 

58.1 

3-2 


ft 

X0.739 
XO.833 

xo.9a3 

XX.033 

XX. 1x8 

XX. 3X3 

XX. 307 
XX. 398 
XX. 488 
XX. 578 
XX. 667 
XI. 75a 

XI. 835 
XX. 9x8 
xa.ooo 

xa.079 
xa.157 

X8.a3s 
13.3x0 
13.383 
13.457 
X3.sa8 

X3.597 
13. 665 


13.733 
13.797 
X3.86X 
X3.933 
"•985 
13.044 

X3'X03 

13 -160 

13. 3X6 
i3.a7o 
13.383 

13.375 
13  ^aS 
«3.474 
13.533 

13.569 
13.6x5 
13.659 
13.701 
13-742 
13.783 
X3.8aa 
13.861 
13.897 
13*9133 


Diff. 

for 

xMin. 


Dcclittfttaon. 


FRIDAY  7. 


o 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

XI 

12 

13 
14 

15 
16 

17 

18 

19 
20 

21 
22 

23 


O 

I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


h  m 
22  14 

22  16 

22  x8 

22  20 

22  22 

22  24 

22  26 

22  28 

22  30 

22  32 

22  33 

22  35 
22  37 
22  39 
22  41 
22  43 

22  45 
22  47 
22  48 
22  50 
22  52 
22  54 
22  56 
22  58 


8 
49.91 
45-60 
41.00 
36.12 

30.97 

25.55 
19.86 

»3.9i 

7-71 

1-25 

54.55 
47.60 

40.41 

32-99 
25-34 
17.46 

936 
1.04 

52-51 
4378 
34-84 
25.70 

16.37 
6.85 


22 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 


3 
5 
7 
9 


59  57-15 
I  47.26 

37-20 

26.96 

16.56 

6.00 

10  55.28 

12  44.40 

14  33-38 
16  22.21 

18  10.90 

19  59.46 

21  47.89 
23  36.19 

25  24.37 

27  12.43 

29  0.38 

30  48.23 

32  3596 
34  23.60 

36  ".15 

37  58.61 

39  4598 

41  33-27 
43  20.49 


8 
•9306 

.9358 
.93x0 
.9x64 
.9119 
.9074 
.9030 
.8988 

.8945 
.8903 
.8863 

.88aa 

.8783 

.8744 
.8706 
.8668 
.86ja 
.8596 
.8563 
.8538 

•8493 
.8461 

.8439 
.8398 


Z.8368 
X.8338 
X.8308 
X.8380 

i.8a53 
x.83a7 
X.8300 

1.8x75 
X.8X5X 

1.8x37 
X.8104 
X.8083 
X.806X 
X.8040 
X.8030 
X.800X 
1.7983 
1.7965 
1.7948 

1-7933 
1.7918 
1.7903 
X.7888 

1.7876 
X.7863 


Diff. 

for 

zMin. 


1       • 

0      If 

ft 

S.  ix 

18    3.2 

X3 .93a 

XX 

4     6.2 

13.967 

xo 

50    7-1 

X4.001 

10 

36    6.x 

14.033 

10 

22    3.2 

14.063 

10 

7  58.5 

14.093 

9  53  52.0 

i4.iaa 

9  39  43.8 

14.150 

9 

25  34.0 

14.177 

9 

II  22.6 

X4.3oa 

8 

57    9-7 

X4.a37 

8 

42  55-4 

X4.a50 

8  28  39.7 

14.873 

8 

14  22.7 

14.394 

8 

0    4.4 

14.315 

7  45  4».9 

14.334 

7 

31  24.3 

14.35a 

7 

17    2.7 

14.368 

7 

2  40.1 

14.385 

6  48  X6.5 

14.400 

6 

33  52.1 

14.414 

6 

19  26.8 

14.438 

6 

5    0.7 

14.440 

S.     5  50  34-0 

14.451 

VY8. 

S.     5  36    6.6 

14.463 

5 

2X   38.6 

14.471 

5 

7  xo.i 

14.479 

4  52  41. 1 

14.487 

4 

38  IX.7 

14.493 

4  23  41. 9 

14.499 

4 

9  II. 8 

14.504 

3 

54  41.4 

14.508 

3  40  X0.8 

14.511 

3 

25  40.1 

14.513 

3 

"    9-3 

14.514 

2 

56  38.4 

14.51s 

2 

42    7-5 

14-514 

2 

27  36.7 

14.513 

2 

13    6.0 

14.511 

58  35-4 

14-508 

44    5-0 

14.504 

29  34-9 

14.499 

15     5-1 

14-494 

0  35.6 

14.488 

46    6.5 

14.481 

0 

31  37-9 

14.473 

0 

17    9.8 

14.464 

S.    0 

2  42.2 

14.454 

N.   0 

II  44.7 

14.443 

92 


AUGUST,  1914. 


vn 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Asoauion. 

Diff. 

for 

iMin. 

DecUnation. 

Diff. 

for 

I  Mia. 

Hour. 

IHyh*  Afp»tt«M)ai 

Diff. 

for 

xMitt. 

Dedinatioa. 

Diff. 
for 

AA^VIAS  ■ 

^b^b4^L'^  W  •  •••^^■'^■^Mi^P*^^*"  ■ 

iMin. 

SUNDAY  9. 

TUESDAY  II. 

h   m      s 

8 

•      /       /f 

// 

h    m       s 

9 

•      /       // 

ff 

O 

23  43  20.49 

1.7863 

N.   0  II  44.7 

X4.443 

0 

I     9    3.13 

x.8xa5 

N.  II  19    7.2 

13 .089 

I 

23  45     7  63 

1.7851 

0  26  II. 0 

X4.43a 

I 

I  10  51.95 

X  .8x48 

II  32  II. 2 

13.043 

2 

^3  46  54.70 

X.784I 

0  40  36.6 

14.431 

2 

I  12  40.90 

1.8x71 

II  45  12.4 

la.997 

3 

23  48  41.72 

1.7831 

0  55    1-5 

14.408 

3 

I  14  30.00 

1.819s 

II  58  10.9 

ia.9S9 

4 

23  50  28.67 

I.789Z 

I    9  25.6 

X4.39S 

4 

I  16  19.24 

1 .8at9 

12  II    6.6 

I9.9Q3 

5 

23  52  1557 

1.78x3 

I  23  48.9 

X4.381 

5 

I  18    8.63 

x.8a4S 

12  23  59.3 

12. 855 

6 

23  54    2.42 

X.7804 

I  38  II-3 

14.366 

6 

I  19  58.18 

X .8a7Z 

12  36  49.2 

xa.8o6 

7 

23  55  49.2a 

X.7797 

I  52  32.S 

X4.3SO 

7 

I  21  47.88 

x.8a97 

12  49  36.0 

xa.7s6 

8 

23  57  3598 

X.779X 

2    6  53.3 

X4.333 

8 

I  23  37.74 

1.8324 

13    2  19.9 

ia.706 

9 

23  59  22.71 

X.778S 

2  21  12.8 

14.3x7 

9 

I  25  27.77 

X.83S3 

13  15    0.7 

xa.654 

lO 

0    I    9.40 

1.7780 

2  35  31.3 

X4-«99 

10 

I  27  17.97 

X  .8381 

13  27  38.4 

12  .60a 

II 

0    2  56.07 

X.7777 

2  49  487 

X4.a8o 

II 

I  29    8.34 

1.8410 

13  40  130 

X2.55O 

12 

0    4  42.72 

X.7773 

3     4    4.9 

X4.a6x 

12 

I  30  58.89 

1.8440 

13  52  44.4 

Xa.496 

13 

0    6  29.35 

X.7770 

3  18  20.0 

X4.a4X 

13 

I  32  49.62 

1.8470 

14    5  ".5 

12  .44a 

14 

0    8  15.96 

X.7768 

3  32  33-8 

14.8X9 

14 

I  34  40.53 

1 .8501 

14  17  37-4 

12.387 

15 

0  10    2.56 

1.7767 

3  46  46.3 

14.X97 

15 

I  36  31.63 

X  .8533 

14  29  58.9 

I2.33X 

i6 

0  II  49.16 

X.7766 

4    0  57.5 

X4.X76 

16 

I  38  22.92 

1.856s 

14  42  17.1 

X2.97S 

17 

0  13  35-75 

X.7766 

4  15    7.4 

X4.XS3 

17 

I  40  14.41 

1.8598 

14  54  31.9 

19.217 

i8 

0  15  22.35 

X.7768 

4  29  15.9 

14.129 

18 

I  42    6.10 

1.8639 

15    6  43.2 

i9.x6o 

19 

0  17    8.96 

X.7769 

4  43  22.9 

14.X04 

19 

I  43  57-99 

1.8665 

15  »8  51.1 

X9*ioa 

20 

0  18  55.58 

x.777a 

4  57  28.4 

14. 079 

20 

I  45  50.08 

Z.8700 

15  30  55-4 

Z9.042 

21 

0  20  42.22 

X.7774 

5  "  32.4 

14.053 

21 

I  47  42.39 

1 .8736 

15  42  56.1 

1X4982 

22 

0  22  28.87 

X.7778 

5  25  34.8 

14.027 

22 

I  49  34.91 

x.877a 

15  54  53-2 

IZ.990 

23 

0  24  15.55 
M( 

1.7783 

ONDAl 

N.    5  39  35-7 
f  10. 

14.000 

23 

I  51  27.65 
WEI 

X.8808 

)NESD 

N.  16    6  46.5 
AY  12. 

11^8 

O 

0  26    2.26 

X.7788 

N.    5  53  34.8 

13.97X 

0 

I  53  20.61 

X.8846 

N.  16  18  36.2 

11.797 

I 

0  27  49.01 

X.7794 

6    7  32.2 

X3.942 

I 

I  55  13.80 

X.8883 

16  30  22.1 

IX.733 

2 

0  29  35-79 

X.7800 

6  21  27.9 

X3  -9x3 

2 

I  57    7-21 

X.892X 

16  42    4.2 

11.669 

3 

0  31  22.61 

X.7808 

6  35  21.8 

X3.883 

3 

I  59    0.85 

X.8960 

16  53  42.4 

11.604 

4 

0  33    9-48 

X.7816 

6  49  13.9 

X3.85a 

4 

2    0  54.73 

X.8999 

17  -15  16.7 

11.538 

5 

0  34  56.40 

x.78as 

7    3    4.1 

X3.8ai 

5 

2    2  48.84 

X.9039 

17  16  47.0 

XX. 47a 

6 

0  36  43  38 

X.7834 

7  16  52.4 

X3.789 

6 

2    4  43.20 

X.9080 

17  28  13.3 

XX. 405 

7 

0  38  30-41 

X.7844 

7  30  38.8 

X3-757 

7 

2    6  37.80 

x.9xax 

17  39  35.6 

11.337 

8 

0  40  17.51 

X.7856 

7  44  23.2 

X3.7aa 

8 

2    8  32.65 

X .9x63 

17  50  53.7 

11.967 

9 

0  42    4.68 

X.7868 

7  58    5-5 

X3.687 

9 

2  10  27.75 

X.9204 

18    2    7.7 

1Z.Z98 

lO 

0  43  51-92 

1.7879 

8  II  45-7 

X3-65a 

10 

2  12  23.10 

x.9a47 

18  13  175 

11.197 

II 

0  45  3923 

x.789a 

8  25  23.8 

X3.617 

II 

2  14  18.71 

X.9296 

18  24  23.0 

n.056 

12 

0  47  26.62 

X.7906 

8  38  59-8 

X3.58X 

12 

2  16  14.58 

X.9334 

18  35  24.2 

X0.984 

13 

0  49  14.10 

x.79ax 

8  52  33-5 

X3.S43 

13 

2  18  10.72 

X.9378 

18  46  21. 1 

Z0.919 

14 

0  51     1.67 

1.7936 

9    6    5.0 

X3.S06 

14 

2  20    7.12 

x.94a3 

18  57  13.6 

10.837 

15 

0  52  49-33 

X.795X 

9  19  34.2 

X3-467 

15 

2    22      3.79 

1.9468 

19    8    1.6 

10.769 

i6 

0  54  37.08 

X.7968 

9  33     i-i 

13 .4*8 

16 

2    24     0.73 

1.95x3 

19  18  45.1 

10.687 

17 

0  56  24.94 

X.798S 

9  46  25.6 

X3.388 

17 

2    25   57.95 

X.9559 

19  29  24.0 

10.611 

i8 

0  58  ia.90 

X.8003 

9  59  47-7 

X3.347 

18 

2    27    55.44 

X.9606 

19  39  584 

XO.S34 

19 

I     0    0.98 

1.8023 

10  13     7-3 

X3 .307 

19 

2    29   53.22 

X .9653 

19  50  28.1 

X0.4S5 

20 

I     I  49.17 

X.804X 

10  26  24.5 

X3.a65 

20 

2   31    51.28 

X.9700 

20    0  53.0 

to. 376 

21 

I    3  37-47 

Z.806X 

10  39  39-1 

X3.a3a 

21 

2  33  49-62 

X.9748 

20  II  13.2 

XO.297 

22 

I     5  25.90 

Z.80SS 

10  52  51. 1 

X3.178 

22 

2  35  48.25 

X.9796 

20  21  28.6 

XO.216 

23 

I     7  14.45 

z  .8103 

II    6    0.5 

X3.X34 

23 

2  37  47-17 

X.9845 

20  31  39.1 

XO.X34 

24 

I    9    3-13 

I. 8195 

N.  II  19    7.2 

X3.089 

24 

2  39  46.39 

X.9894 

N.  20  41  44.7 

zox>5a 

vm. 


AUGUST,  1914. 


93 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCBNSION  AND  DECLINATION. 


Diff. 

Diff. 

1 

Diff. 

Diff. 

Richt  Atccnakn. 

for 
zMm. 

for 
xMin. 

Hour. 

Right  Ascaukm. 

for 
xMin. 

Decttaation. 

for 

xMin. 

TH 

[TRSBA 

iY  13. 

SATURDAY  15. 

h 

m       8 

8 

•     #      /# 

4* 

h   m       8 

8 

•        t         n 

n 

o 

3 

39  46.39 

X.9S94 

N.  30  41  44.7 

XO.OS9 

0 

4  31  32.91 

9.9464 

N.  36  51  34.0 

4.978 

I 

3 

4X  45-90 

1.9943 

ao  51  45.3 

9.968 

I 

4  23  37.85 

a.a5x6 

36    56    18.9 

4.849 

2 

3 

43  4571 

1-9903 

31      I   40.9 

9.S84 

3 

4  25  53.10 

9.9567 

27    I    5-9 

4.718 

3 

3 

45  45-8a 

3.0044 

31    II   31.4 

9-799 

3 

4  38    8.65 

9.36x7 

27    5  45.1 

4.587 

4 

3 

47  46.34 

3.O09S 

31    31    16.8 

9-713 

4 

4  30  34-50 

3.9668 

27  10  16.3 

4*454 

5 

3 

49  46.96 

a. 014s 

21    30  57.0 

9.6a6 

5 

4  33  40.66 

9.97x8 

37  14  39.6 

4.3aa 

6 

3 

51  47.98 

9.0196 

31   40  31.9 

9-337 

6 

4  34  57." 

9.3766 

37  18  54.9 

4.187 

7 

3 

53  49.31 

3.0348 

21    50      1.5 

9-449 

7 

4  37  13.85 

9.38x4 

37  33    3.1 

4U>53 

8 

3 

55  50.96 

3.0500 

31    59   35.8 

9-360 

8 

4  39  30.88 

3.9863 

37  37    1.3 

3.917 

9 

3 

57  53.91 

3.035a 

33      8  44.7 

9.369 

9 

4  41  48.30 

9.99x0 

37  30  53.1 

3.779 

lO 

3 

59  55.18 

9.040s 

33    17    58.1 

9->77 

10 

4  44     5.80 

3.9958 

27  34  34-7 

3.64X 

II 

3 

I  57-77 

9.0458 

33    37      5.9 

9.084 

II 

4  46  33.69 

a. 3004 

27  38    9.0 

3.50a 

12 

3 

4    0.67 

3 .0510 

33   36      8.3 

8.999 

13 

4  48  41.85 

9.3049 

37  41  35-0 

3.363 

13 

3 

6    3.89 

9 .0563 

22  45    4.9 

B.897 

13 

4  51    0.38 

a. 3094 

37  44  52.6 

3.333 

M 

3 

8    7.43 

9.06x7 

22  53  55.8 

8. Sex 

14 

4  53  18.98 

9.3x39 

37  48    1.7 

3.083 

15 

3 

10  11.39 

9.0671 

23      2   41.0 

8.70s 

15 

4  55  37-95 

9.3x83 

27  51    2.4 

a. 940 

16 

3 

13    15.48 

9.0795 

33    II    20.4 

8.607 

16 

4  57  57-18 

a. 3997 

27  53  54.5 

a. 797 

17 

3 

14    19.99 

9.0779 

23  19  53-9 

S.S09 

17 

5    0  16.67 

9.3969 

37  56  38.0 

3.653 

18 

3 

16  34.83 

9.0833 

33  38  31.5 

8.4x0 

18 

5    2  36.41 

3.3310 

37  59  13.8 

3.508 

19 

3 

18   39.99 

3.0888 

23  36  43.1 

8.3x0 

19 

5    4  56.39 

a. 3351 

38    I  39.0 

3.363 

30 

3 

ao  35.49 

a. 0943 

23  4»  58.7 

8.909 

30 

5    7  16.62 

•  .339a 

28    3  56.4 

9.9x7 

ai 

3 

23   41.31 

a. 0998 

23  S3    8.3 

8.X07 

31 

5    9  37.09 

a.343X 

38    6    5.0 

9 .071 

93 

3 

34  47.46 

9.10S3 

34    I  II. 5 

8.003 

33 

5  "  57-79 

a. 3469 

38    8    4.9 

X.933 

^3 

3 

«6  53.94 

f: 

9.1x08 
RIDA\ 

N.  34    9    8.6 
'  14. 

7.899 

23 

5  14  18.73 
SI 

9.3507 

JNDAli 

N.  38    9  55.8 
'  16. 

1.773 

0 

3 

39  0.75 

9.XX63 

N.  34  16  59.4 

7.794 

0 

5  16  39.87 

>.3543 

N.  38  II  37.8 

X.625 

I 

3  31     789 

9.19X8 

34  34  43.9 

7.688 

I 

5  19    1-24 

3.3580 

38  13  10.8 

1.476 

a 

3 

33  15.36 

9.X973 

34  33  33.0 

7-589 

3 

5   31    33.83 

3  .36x6 

38  14  34.9 

X.396 

3 

3  35  3316 

9.1398 

24  39  53-7 

7.474 

3 

5  23  4^-63 

9.3650 

38  15  49.9 

X.X74 

4 

3 

37  31.29 

9.X383 

34  47  18.9 

7-365 

4 

5  26    6.63 

a. 3683 

38  16  55.8 

X.099 

5 

3 

39  39.76 

9.X439 

24  54  37-5 

7.«S4 

5 

5  38  38.83 

3.37x6 

38  17  53.6 

0.870 

6 

3 

41  48.56 

9.1494 

25     I  49-4 

7.143 

6 

5  30  51.33 

3.3748 

38  18  40.3 

0.7X7 

7 

3 

43  57.69 

9.XS49 

25    8  54.7 

7.033 

7 

5  33  13  80 

3.3778 

38  19  18.6 

0.563 

8 

3 

46    7.15 

9.X604 

25  15  53.2 

6.919 

8 

5  35  36.56 

a. 3808 

38  19  47.8 

0.409 

9 

3 

48  16.94 

9.x6s9 

25  33  45.0 

6.8e6 

9 

5  37  59.50 

3.3838 

38  30     7.7 

0.954 

10 

3 

50  37.06 

9.17x4 

35  39  39.9 

6.690 

10 

5  40  33.61 

a. 386s 

38  30   18.3 

-I-0.099 

II 

3 

52  37.51 

9.X769 

25  36    7.8 

6.574 

II 

5  42  45.88 

3.3899 

38  30   19.6 

-0.057 

13 

3 

54  48.29 

3.1894 

25  42  38.8 

6.457 

13 

5  45    9-31 

a. 3918 

38  30   II. 5 

o.ax3 

«3 

3 

56  59.40 

a. 1878 

25  49    2-7 

6.339 

13 

5  47  33.90 

9.3943 

38   19   54.0 

0.37X 

14 

3 

59  10.83 

9.1933 

25  55  19.5 

6.390 

14 

5  49  56.63 

9.3967 

38   19  37.0 

0.598 

15 

I  33.60 

9.X988 

36    I  39.1 

6.XOO 

15 

5  53  30.50 

9.3990 

38   18   50.6 

0.687 

16 

3  34.69 

3.304a 

26    7  31.5 

S.980 

16 

5  54  44.51 

9.40x9 

38   18     4.6 

0.846 

17 

5  47.10 

9.ao9S 

36  13  36.7 

5-858 

17 

5  57    8.64 

9.403a 

38   17      9.1 

X.003 

18 

7  59.83 

3.3X49 

36  19  14.5 

5-735 

18 

5  59  32.89 

3.4059 

38  16     4.3 

X.X69 

»9 

10  13.89 

a. 9903 

36  34  54.9 

5.6XX 

19 

6    I  57.36 

3.407X 

38   14  49.6 

x.3a3 

30 

13   36.26 

a. 9355 

36  30  37.8 

5-487 

30 

6    4  21.74 

3.4088 

28   13   25.5 

X.483 

31 

14  39.95 

9.3308 

26  35  53-3 

5.36a 

31 

6    6  46.33 

a  .4105 

38   II   51.8 

x.64a 

33 

16   53.96 

9 .3361 

36  41    II. 3 

5.835 

33 

6    9  11.00 

3.4X31 

38   10     8.4 

X.803 

23 

^ 

19      8.38 

9.94x3 

36  46   31.5 

5.107 

23 

6  II  35.77 

a. 4 136 

38    8  15.4 

1.964 

24 

21    33.91 

9.9464 

N.  26  51  34.0 

4.978 

24 

6  14    0.63 

3.4x49 

N.  38    6  13.7 

3.X8J 

d4 


AUGUST,  1914. 


IX. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Asoenaioa. 

for 
xMia. 

DecliiuitMii. 

for 
xMin. 

Hour. 

Right  Asoensian. 

for 
zMin. 

Dedinatkm. 

for 
zMin. 

MONDAY  17. 

WEDNESDAY  19. 

h    m       s 

9 

•      f       // 

ti 

• 

h    m       s 

8 

•      f       tt 

If 

O 

6  14     0.63 

9.4x49 

N.  28    6  12,7 

2.X25 

0 

8    9  31.48 

3.3638 

N.  23  19  30.2 

9.687 

I 

6  16  25.56 

a  .4x61 

28    4    0.4 

a.286 

I 

8  II  53.22 

3.3608 

23    9  44.6 

9.839 

2 

6  18  50.56 

2.4173 

28     I  38.4 

a. 447 

2 

8  14  14.78 

a. 3578 

22  59  50.4 

9.975 

3 

6  21  X5.63 

a. 4183 

27  59    6.7 

2.609 

3 

8  16  36.16 

a. 3548 

22  49  47.6 

XO.ZZ7 

4 

6  23  40.75 

a.4X9X 

27  56  25.3 

a. 773 

4 

8  18  57.36 

a.3518 

22  39  36.3 

X0.358 

5 

6  26    5.92 

a  .4x99 

27  53  34.1 

a. 933 

5 

8  21  18.37 

a. 3486 

23   29   16.6 

X0.398 

6 

6  28  3X.14 

a. 4307 

27  50  33.3 

3.09s 

6 

8  23  39.19 

a. 3454 

22    18  48.5 

X0.538 

7 

6  30  56.40 

a.4ax3 

27  47  22.7 

3.a57 

7 

8  25  59.82 

2.3423 

22      8    12.0 

X0.677 

8 

6  33  21.69 

a. 4a 18 

27  44     2.4 

3.430 

8 

8  28  20.26 

3.339X 

21  57  27.3 

X0.8Z4 

9 

6  35  4701 

a. 4399 

27  40  32.3 

3.58a 

9 

8  30  40.51 

a. 3358 

21    46  34.3 

10.951 

lO 

6  38  12.35 

3.4394 

27  36  52.5 

3.744 

10 

8  33    0.56 

9.3395 

21  35  33-2 

ZX.085 

XI 

6  40  37.70 

3.4335 

27  33    30 

3.907 

II 

8  35  20.41 

9.3993 

21    24  24.x 

XX. 9x9 

la 

6  43    305 

3.4335 

27  29    3-7 

4.069 

12 

8  37  40.07 

9.3859 

21    13      6.9 

XX. 35a 

13 

6  45  28.40 

a  .4335 

27  24  54.7 

4.33a 

13 

8  39  59-52 

3.3935 

21       X    4X.8 

IX. 484 

14 

6  47  53-75 

3 .4994 

27  20  35.9 

4.394 

14 

8  42  18.77 

3.3x93 

20  50    8.8 

IX. 6x5 

15 

6  50  19.09 

3  .4333 

27  16    7.4 

4.556 

15 

8  4*  37.82 

3.3x58 

20  38  28.0 

".744 

i6 

6  52  44.41 

3.43X8 

27  XI  29.2 

4.718 

16 

8  46  56.67 

3.3x94 

20  26  39.5 

11.879 

17 

6  55    9-70 

3.49X3 

27    6  41.2 

4.880 

17 

8  49  15-31 

9.3090 

20  14  43-3 

xa.ooo 

i8 

6  57  34.97 

3.4908 

27     I  43.6 

5. 04a 

x8 

8  51  33-75 

9.3056 

20    2  39.5 

xa.126 

19 

7    0    0.20 

3  .43OX 

26  56  36.2 

S.ao3 

19 

8  53  51-98 

3.3oax 

19  50  38.2 

13.250 

20 

7    2  2538 

a. 4x93 

26  51  19.2 

5.364 

20 

8  56  10.00 

3.3987 

19  3^    9-5 

xa.373 

21 

7    4  50-51 

a. 4184 

26  45  52.5 

5.5*6 

21 

8  58  27.82 

2.2953 

19  25  43-4 

12.496 

22 

7    7  1559 

2.4x75 

26  40  16. 1 

5. 687 

22 

9    0  45-43 

2.2918 

19  13   lO.O 

X3.617 

23 

7    9  40.61 
TL 

2.4164 

^ESDA^ 

N.  26  34  30.1 
if  18. 

5. 847 

23 

9    3     2.84 
THl 

a. 2884 

LJRSD^ 

N.  19    0  29.4 
.Y  20. 

X2.736 

0 

7  12    5.56 

3.4x53 

N.  26  28  34.5 

6.007 

0 

9    5  20.04 

a.  2849 

N.  18  47  41.7 

12.854 

z 

7  X4  30.44 

3.4x40 

26  22  29.3 

6.167 

I 

9    7  37-03 

2 .38x5 

18  34  46.9 

X2.97a 

2 

7  16  55.24 

9.4x37 

26  x6  14.5 

6.326 

2 

9    9  53-82 

3 .a78x 

18  21  45.1 

X3.087 

3 

7  19  19-96 

3.41x3 

26    9  50.2 

6.484 

3 

9  12  10.40 

a. a 747 

18    8  36.4 

13.202 

4 

7  21  44.60 

3.4098 

26    3  16.4 

6.643 

4 

9  14  26.78 

3.97x3 

17  55  20.9 

13 .3 14 

5 

7  24    9-14 

3.4083 

25  56  33.0 

6.80a 

5 

9  16  42.95 

9.9678 

17  41  58.7 

13.426 

6 

7  26  33.58 

3.4065 

25  49  40.2 

6.958 

6 

9  18  58.92 

a. 3644 

17  28  29.8 

X3.537 

7 

7  28  57.92 

3.4048 

25  42  38.0 

7. 1x6 

7 

9  21  14.68 

a  .3610 

17  14  54-3 

X3.64S 

8 

7  31  22.15 

3.4039 

25  35  26.3 

7.373 

8 

9  23  30.24 

3.9578 

17     X  12.4 

X3.7Sa 

9 

7  33  46.27 

3.40x0 

25  28    5.3 

7.4a8 

9 

9  25  45-61 

a. 9544 

16  47  24.0 

X3 .859 

10 

7  36  10.27 

a. 3989 

25  20  34.9 

7.584 

10 

9  28    0.77 

9.95x0 

16  33  29.3 

13.963 

XI 

7  38  34-14 

a. 3968 

25  X2  55.2 

7.739 

II 

9  30  15-73 

9.9478 

16  19  28.4 

14.067 

X2 

7  40  57-89 

a. 3948 

25     5    6.2 

7.893 

12 

9  32  30-50 

3.9445 

16    5  2X.3 

X4.168 

13 

7  43  21.51 

a -3995 

24  57    8.0 

8.047 

13 

9  34  45-07 

9.a4Xa 

15  51    8.2 

X4.268 

14 

7  45  44.99 

a. 390a 

24  49    0.6 

8.200 

14 

9  36  59.44 

3.3380 

15  36  49-1 

X4.367 

15 

7  48    8.33 

3.3878 

24  40  44.0 

8.353 

15 

9  39  13-63 

3.3348 

15  22  24.1 

14.465 

16 

7  50  31.53 

a. 3854 

24  32  18.3 

8.503 

16 

9  41  27.62 

3.33x7 

15    7  53-3 

14.561 

17 

7  52  54.58 

2 .3839 

24  23  43.6 

8.654 

17 

9  43  41.43 

3. 3386 

14  53  x6.8 

14.655 

18 

7  55  17.48 

3.3803 

24  14  59.8 

8.805 

18 

9  45  55-05 

2.aa54 

14  38  34.7 

14.747 

19 

7  57  40.22 

3.3777 

24    6    7.0 

8.954 

19 

9  48    8.48 

a  .9934 

14  23  47-1 

14.839 

20 

8    0    2.80 

a. 3 75© 

^3  57    5-3 

9.X02 

20 

9  50  21.74 

9.3194 

14    8  54.0 

14.939 

2X 

8    2  25.22 

3.3733 

23  47  54.8 

9.249 

21 

9  52  34.81 

9. a 164 

13  53  55-6 

15.017 

22 

8    4  47-48 

2.3695 

23  38  35.4 

9.397 

22 

9  54  47-71 

a.ai35 

13  38  52.0 

15  103 

23 

8    7    9.56 

2.3667 

23  29    7.1 

9.543 

23 

9  57    0.43 

3.axo6 

13  23  43-2 

15.189 

24 

8    9  3148 

3.3638 

N.  23  19  30.2 

9.687 

24 

9  59  "-98 

9.3078 

N.  13    8  29.3 

X5,27a 

X. 


AUGUST,  1914. 

GREENWICH  MEAN  TIME. 


95 


THE  UOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right 


Diff. 

for 

zMtn. 


Dcdination. 


Diff. 

for 

I  Min. 


O 

I 

a 

3 
4 

S 
6 

7 
8 

9 

ID 
ZI 
12 

13 
14 

IS 
x6 

17 
i8 

19 
ao 

ai 

aa 

23 


o 

z 

2 

3 

4 

S 
6 

7 
8 

9 
zo 

XI 

za 

13 
14 

IS 
z6 

17 
z8 

19 
ao 

ax 

aa 

23 
24 


FRIDAY  ax. 


h 

9 
o 

o 

o 

o 
o 
o 
o 
o 
o 


m 
59 

X 

3 

S 
8 

xo 

xa 

14 
x6 

x8 


o  ax 
o  a3 

o  2$ 

o  2y 
o  29 
o  3a 

o  34 
o  36 
o  38 
o  40 
o  4a 

o  45 
o  47 
o  49 


o  51 

o  53 

o  55 

o  57 
o 

a 

4 

6 

8 

10 

13 
15 
17 

19 

ax 

23 

25 
a8 

30 
32 
34 
36 
38 
40 

43 


s 
za.98 

2536 

37-57 
49.62 

151 
1324 
a4.8x 
36.24 

4751 
58.64 

963 
20.48 

3119 

41-77 
53. aa 

2-55 
X2.76 

22.85 

32.83 

42.70 

52.46 

2.X2 

XX.68 

21.15 


N. 


9 
9.2078 

a.ao49 
a.aoaa 

9.X995 

3.1968 
a. 194a 
2.Z917 
3.1893 
a. 1867 
3.1843 
a.xSao 

a. 1797 
a. 1774 
a.i7S3 
3.1733 
a.1713 
3.1693 
3.1673 
3.1654 
3.1636 
3.z6z8 
3.z6oa 
a.X586 
a.zs7i  |N. 


tt 


13  8 
"  53 
X2  37 

X2  aa 
xa    6 

"  51 

"  35 
XX  19 

"  3 
xo  47 

xo  3X 

xo  X5 

9  59 
9  43 
9  27 
9  xo 

8  54 
838 
8  ax 

8    5 


7 

7 

7 
6 


48 
31 

15 
58 


SATURDAY  33. 


30.53 

a.J556 

39-82 

a.»S43 

49.04 

3.Z530 

58.18 

3.Z5Z8 

7.25 

3.Z506 

16.25 

3.Z494 

25.18 

3.Z484 

34.06 

.  3.Z475 

43.88 

3.Z466 

51-65 

3.Z458 

0.38 

3.Z4SZ 

9.06 

3.Z444 

17-71 

3.Z439 

26.33 

a.X434 

34.92 

3.Z430 

43-49 

a.Z4a6 

52.03 

3.Z433 

0-57 

2.Z4a3 

9.X0 

a.Z4aa 

17-63 

a.Z4az 

26.X5 

a.z4az 

34.68 

3.1433 

43.33 

a.Z435 

51-78 

3.Z438 

0.36 

a.Z433 

N. 


6 
6 
6 

5 
5 
5 
5 
4 
4 
4 
3 
3 
3 

3 

3 

3 

a 


41 

24 
8 

51 

34 

17 
o 

43 

36 

9 
51 

34 

17 
o 

43 

25 

8 


X 

I 

X 

o 


N. 
S. 


51 
34 
x6 

59 
o  4a 

o  34 

7 
9 


o 
o 


29-3 
10.5 
46.8 
18.3 

45-1 

7-3 

25-1 

38.4 

47-4 

52.3 

53.0 

49-7 

42.5 

31-5 
x6.8 

58.4 

36.5 

"-3 
43.7 

X0.9 

35-9 
58.0 

X7.1 
33-4 


47.0 
58.0 

6-5 
"-5 
16.3 
X7.8 

17-3 

14.7 

10.3 
4.1 

56.2 

46.6 

35.6 
33.3 

9.6 

54.8 

38.9 
33.1 

4.4 

46.0 

36.9 

7-3 
47.2 

36.8 
53-9 


rt 
S.372 
5-354 
5.435 
5.514 
5.593 
5.667 
5.741 
5 -814 
5.884 

5-953 
6. 03  a 

6.087 
6.Z5a 
6.3Z4 
6.376 
6.336 
6.393 
6.448 
6.503 
6.557 
6.607 

6.657 
6.705 

6.75» 


6.795 

6.837 

6.879 

6.918 

6.956 

6.99a 

.oa6 

058 

.088 

.117 

.Z46 

.17a 

.«9S 

.317 

.337 
.256 
.37a 
.387 
■30Z 
.312 
.333 
■331 
.337 
.343 
.346 


Hour. 


Right 


I>iff. 

for 

zMzn. 


BedinAtiMi. 


Diff. 

for 

I  Min. 


SUNDAY  33. 


o 

X 

a 

3 

4 

5 
6 

7 
8 

9 
xo 

IX 
13 

13 
14 
15 

x6 

17 
x8 

19 
30 

31 
33 

23 


O 

X 
3 

3 

4 

5 
6 

7 
8 

9 
10 

II 

13 

13 
14 

15 
16 

17 

x8 

19 
30 

31 
33 

23 
24 


h 
XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

13 

13 

13 

13 

13 

xa 
xa 

X3 
X3 
13 
13 
13 
13 

xa 
xa 

13 


m 
43 
45 
47 
49 
51 
53 
55 
58 
o 
3 

4 
6 

8 

xo 

13 

15 

17 

19 
ax 

23 
a6 

38 
30 


34 
36 
39 
41 
43 
45 
47 
50 
52 
54 
56 
58 
x 

3 

5 
7 
9 

X3 
14 

x6 

18 

31 

23 

25 
27 


s 

8 

0.36 

3.Z433 

8.97 

9.1437 

17.60 

9.Z44a 

36.37 

a -1448 

34.98 

3.Z45S 

43.73 

9.Z463 

52.53 

3.1471 

1.38 

9.X48Z 

10.30 

3.Z493 

19.38 

3.ZS03 

28.33 

a.X5l4 

37.45 

3.X598 

46.66 

9.Z54Z 

55-94 

a.Z555 

5-32 

a.Z57l 

14.79 

3.Z587 

34.36 

3.Z603 

34.03 

3.ZfoZ 

43.81 

3.Z639 

53-70 

3.Z658 

3.71 

3.Z678 

13-84 

a.z699 

34.10 

2.Z73Z 

34-49 

2.1743 

tt 


s. 


o  9 
o  37 

0  44 
x  X 
X  X9 

1  36 

I  53 
a  zz 

3  38 


S. 


a 

3 
3 
3 
3 

4 

4 

4 

5 

5 

5 

5 
6 

6 

6 


45 

3 
30 

37 

54 

Z3 

29 
46 

3 

30 

37 
54 

ZI 

a8 
45 


53-9 

14.7 

35-5 
56.3 

Z6.7 

36.9 

56.7 
z6.o 

34-7 

52.7 
9.9 

a6.z 

41.3 

55.4 
8.3 

Z9.7 

29-7 
38.2 

450 
50.0 

53.2 
54-4 
53.5 
50.4 


MONDAY  34. 


45.03 

2.Z767 

55.69 

3.Z790 

6.50 

3.z8x4 

Z7.46 

3.Z840 

28.58 

3.Z867 

39.86 

3.Z893 

51-30 

a.z9sa 

3.93 

9.Z9SX 

14-71 

3.1979 

36.67 

a.aooS 

38.81 

a. 3039 

51-14 

9.3073 

3.67 

3.2103 

16.38 

3.2136 

39.30 

a.2Z70 

43.43 

2.2203 

55.74 

3.3938 

9.38 

3.3374 

23-03 

3.a3Zo 

37.00 

a  3347 

51-19 

3.3384 

5.61 

3.2423 

ao.26 

2 .2461 

35-14 

2.2500 

50.26 

3.2540 

7    2  45.x 

7  19  37.4 
7  36  27.x 

7  53  14.3 

8  9  58.7 
8  a6  40.3 

8  43  19.0 

8  59  54-7 

9  x6  37.3 

9  32  56.5 

9  49  23.5 

10    5  450 

xo  23  3.9 
XO  38  19. 3 
10   54  30.7 

XX  10  38.4 
XI  36  43.x 

11  42  41.7 

XI  58  37.3 
13  14  38.4 
13   30   X5.3 

"  45  57-5 

13     I  35-3 

13  17  8.4 

13  32  36.7 


n 
17.346 
«7.347 
17.346 
»7-343 
17.339 
17.333 
17.336 

X7.3»7 
17.306 

X7.393 
17.378 
17.262 
17.844 
17.334 

17.303 
17.179 

X7.XS4 
17.137 
17.098 
17.068 
17.037 
17.003 
16.967 
16.930 


16.893 
(6.850 
16.807 
^6.763 
[6.7x7 
[6.669 
[6.6ao 
[6.568 
[6.515 
[6.461 
[6.404 

t6.345 
16.385 
[6.223 
[6.160 

[6.095 
[6.027 

'5-959 
t5-889 
[5.8x7 
f5.743 
[5.667 
f5-59Z 
t5.5»3 

[5.431 


96 


AUGUST,  1914. 

GREENWICH  MEAN  TIME, 


XI 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  ABomsaoiL 


Di£F. 

for 

z  Min. 


DcdiiMtioii. 


Difif. 
for 

xMin. 


Hour. 


Right 


Diff. 

for 

z  Min. 


Dedinstion. 


Diir. 

for 

I  Mia. 


O 

X 
3 

3 

4 

S 
6 

7 
8 

9 

lO 

II 
la 

13 

14 

IS 
i6 

17 
i8 

19 
ao 

ai 

aa 

23 


TUESDAY  35. 


THURSDAY  37. 


h 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 


m 
37 

30 
3a 
34 
36 
39 
41 
43 
46 

48 
50 
52 
55 
57 

59 

a 

4 
6 

9 
II 

13 
16 

4  18 

4  ao 


8 

s 

50.36 

9.as40 

S.    I, 

5.63 

3.as8i 

a  I. ^3 

a.adaa 

37.08 

a.a663 

5318 

a.a7os 

9-54 

a.a74« 

36.16 

a. 3791 

4303 

a.a834 

0.17 

a.a878 

17-57 

3.3933 

35.25 

3.3969 

53.20 

9.3OZ3 

11.41 

3.3058 

39.90 

3.3x0$ 

48.67 

3.3Z53 

7.73 

3.3Z99 

37.06 

3.3346 

46.68 

3.3394 

6.59 

3 -3344 

36.79 

3.3390 

2 

47-27 

a. 343* 

I 

8.05 

3.3487 

J 

39.11 

3.3535 

50.47 

a. 3585 

S.  I 

n 


3  32  36.7 

3  48    0.1 

4  3  18.5 
4  18  31.7 
4  ^Z  39-8 

4  48  43.6 

5  3  40.0 
5  18  31.8 
5  33  18.1 
5  47  58.7 

33.5 


0    3 

6  17  3.4 
6  31  35.3 
6  45  43.0 

6  59  52.5 

7  13  567 
7  27  54.6 
7  41  46.0 

7  55  30.7 

8  9    8.7 

8   32   40.0 

8  36    4-4 

8  49  21.9 

9  3  33.3 


WEDNESDAY  36. 


0 

14  33    12.13 

3.3634 

S-  19  15  35-4 

I 

14  35  34.08 

3.3683 

19  38  31.3 

3 

14  27   56.33 

2-3733 

19  41  19.8 

3 

14  30   18.88 

3.3783 

19  54    1.0 

4 

14  32  41-73 

2.3833 

30    6  34.6 

5 

14  35    4.87 

3.388a 

30  19    0.5 

6 

14  37  38.31 

3.3933 

30  31    18.7 

7 

14  39  52.05 

3.3983 

30  43   39.1 

8 

14  42  16.09 

a. 4031 

30  55  31.6 

9 

14  44  40.43 

3.4081 

31     7  a6.i 

10 

14  47     5.05 

2.4130 

31    19    13.5 

II 

14  49  39.98 

a.4«79 

31   30   50.8 

13 

14  51  55-20 

3.4338 

31   43    30.8 

13 

14  54  20.7a 

3.4378 

21  53  42.5 

14 

14  56  46.53 

3.4337 

22      4   55.7 

15 

14  59  13.64 

3.4376 

33    16      0.4 

16 

15     I  3904 

3.4433 

33   36   56.5 

17 

IS    4    5.72 

3.4471 

22  37  43-9 

18 

15    6  33.69 

3.4520 

33  48  33.6 

19 

15    8  59.96 

3.4568 

33    58   53.4 

30 

15  II  37.50 

3.46x4 

^Z    9  13-3 

31 

15  13  55-33 

3.466Z 

33  19  35.3 

33 

15  16  23.43 

3.4707 

33  39  38.0 

23 

15  18  51.81 

a. 4753 

23  39  21.7 

24 

15  31  30.47 

2.4799 

S.  33  49    6.x 

11 

•43X 
.348 
.963 
.177 
.09X 
.003 
.9x0 
.8x7 

.734 
.638 

531 
.43  X 
.330 
.337 

.X33 
.017 

.9XX 
.80Z 

.689 

.577 
.464 
.349 

.333 

.ZZ3 


.993 

.870 
.747 

.633 

.496 

.367 
.338 
.Z07 

■975 
.84X 
.706 

.569 
•43  X 
.99Z 
.Z49 
.007 
0.863 

0.7x7 
0.57X 
0.433 
0.373 

O.Z33 

9.97X 

9.817 
9.66a 


O 

I 
3 

3 
4 

5 
6 

7 
8 

9 
10 

II 

13 

13 
14 

15 
16 

17 

18 

19 
30 

31 

33 

23 


O 

I 
3 

3 

4 

5 
6 

7 

8 

9 
10 

II 

13 

13 
14 

15 
16 

17 
18 

19 
30 

31 

33 

23 
24 


h 
15 
15 
15 
15 
15 
15 

IS 

15 
15 
15 

IS 

15 
15 
15 
15 

IS 

16 
16 
16 
16 
16 
16 
16 
16 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


m 
31 

23 
36 

38 

31 
II 
36 
38 
41 

43 
46 
48 
SI 
53 
56 

59 

I 

4 
6 

9 
II 

14 
16 

19 


33 

24 
27 
29 
32 
34 
37 
40 
42 
45 
47 
50 
52 
55 
58 
o 

3 

5 
8 

II 

13 
16 

18 

31 

24 


s 

•        1 

20.47 

a. 4799 

49.40 

a. 4844 

18.60 

3.4888 

48.06 

3.493a 

17.78 

3.4975 

47.76 

3 .50x8 

17.99 

3.5059 

48.47 

3  .5XOZ 

19.30 

3.5x4a 

50.17 

3.5l8x 

21.37 

3.5330 

52.81 

a .5258 

34.47 

3.5395 

56.35 

3.5333 

28.45 

2.5368 

0.76 

3.5403 

33.28 

3.5436 

5.99 

3.5468 

38.90 

2.5500 

11.99 

3.5531 

45-27 

2.5S6x 

18.73 

2.5589 

52.34 

2.56x7 

a6.i3 

3.5643 

tt 


23  49  6.1 

33  58  41.3 

34  8  7.0 

24  17  23.3 
34  36  30.1 

24  35  27.3 
34  44  14.8 

34  53  53.6 

35  I  30. 7 

25  9  38.9 
25  17  47.1 
25  25  45-4 
25  33  33-6 
25  41  II. 7 
25  48  39.7 

25  55  57.5 

26  3  5.0 

36  XO  3.3 
36,16  49.0 
36  33  35.4 
26  39  51.3 
36  36   6.7 

36  43  XI.6 

36  48   5.8 


FRIDAY  38. 


0.05 

34.13 

8.35 
43.71 

17.19 

51.79 
36.50 

36.23 
11.33 

46.39 

21.44 
56.65 

31-91 
7.33 

42.57 
17.94 

53-34 

38.75 

4.16 

3956 

14.95 

50.32 

35.66 

0.96 


3.5668 
3.569a 
2.57x5 
a.5737 
a.5757 

a. 5776 

2.5794 
2.58ZZ 
3 .5835 
3.5838 
3.585a 
3.5863 

2.5873 
3.588Z 
3.5888 

2.5893 
3.5898 
a.590Z 
3.590a 
3.59OX 
2.5899 
2.5897 
3.5893 
3.5887 
a. 5879 


26  S3  49.4 
a6  59  32.4 

27  4  44.6 

27  9  56.1 
27  14  56.8 

37  X9  46.7 

27  24  25.7 
27  28  53.9 
27  33  11.3 

27  37  17.5 
37  41  13.9 

27  44  57.3 
37  48  30.8 

27  51  53.2 
27  55 
27  58 
o 


4.7 

5.1 

54.5 

32.9 
o.a 


38 

28  3 
38  6 

38  8  16.5 

a8  XO  31. 7 

28  13  15.9 

38  13  59.0 

38  15  31.1 

38   16  5a. 3 


n 

9.66a 
9.507 
9.35X 
9.x9a 
9.033 
8.87a 
8.7x1 
8.549 
8.386 

8.330 
8.054 
7.887 
7.7x9 
7.551 
7.38a 
7.3IZ 

7.039 
6.867 
6.693 
6.5X9 
6.344 
6.Z69 

5 -993 
5.8x5 


5. 638 
5.460 
5.38Z 
5.zoa 
4.933 
4.74X 
4.560 
4.379 
4.X97 
4.0x4 

3.83a 

3.649 
3.466 
3.a8a 
3.099 
2.9x5 
3.73a 

a. 547 
3.363 

a.X79 
X.995 

x.Szi 
z.6a7 

X.443 

1.359 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
xMin. 

Eiour. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
zMin. 

SATURDAY  29. 

MONDAY  31. 

h    m       s 

8 

9      1       ti 

If 

h    m       s 

s 

0      t       If 

ft 

O 

17  24     0.96 

a.  5879 

S.  28  16  52.2 

X.259 

0 

19  24  46.57 

2.3993 

S.  25  55  24.0 

6.8a3 

I 

17  26  36.21 

a. 58 70 

28    18      2.2 

X.075 

I 

19  27   10.34 

2.3930 

25  48  30-3 

6.966 

2 

17  29  11.40 

2.5859 

28    19      1.2 

0.892 

2 

19  29  33-73 

a. 3867 

25  41  28.1 

7.X07 

3 

17  31  46.52 

a. 5848 

28    19  49.2 

0.708 

3 

19  31  56.74 

a. 3803 

25  34  17-4 

7.348 

4 

17  34  21.57 

2.5834 

28  20  26.2 

0.526 

4 

19  34  19-36 

a. 3 738 

25  26  58.3 

7.387 

5 

17  36  56.53 

3.58x8 

28   20   52.3 

0.343 

5 

19  36  41.59 

a. 3673 

25  19  31.0 

7.sa3 

6 

17  39  3139 

a. 5803 

28   21      7.4 

— o.x6o 

6 

19  39    3.43 

a. 3608 

25  "  55-5 

7.660 

7 

17  42     6.16 

a. 5786 

28   21    II. 5 

+0.022 

7 

19  41  24.88 

a. 3543 

25    4  11.8 

7-794 

8 

17.44  40.82 

3.5766 

28   21      4.8 

0.203 

8 

19  43  45-94 

a. 347 7 

24  56  20.2 

7.927 

9 

17  47  15-35 

a -5745 

28   20  47.1 

0.38s 

9 

19  46    6.60 

3.34x0 

24  48  20.6 

8. ©59 

lO 

17  49  49.76 

2-5723 

28   20   18.6 

0.565 

10 

19  48  26.86 

a. 3343 

24  40  13. 1 

8.X90 

II 

17  52  24.03 

2.5700 

28  19  39-3 

0.745 

II 

19  50  46.71 

a. 3875 

24  31  57-8 

8.3x9 

12 

17  54  58.16 

2.5676 

28  18  49.2 

0.925 

12 

19  53     6.16 

a. 3308 

24  33  34.8 

8.447 

13 

17  57  32.14 

2.5649 

28  17  48.3 

X.X04 

13 

19  55  25.21 

a.3X4X 

24  15    4.2 

8.57a 

14 

18    0    5-95 

3. 5621 

28  16  36.7 

x.aSa 

14 

19  57  43.85 

2.3073 

24    6  26.1 

8.697 

15 

18    2  39.59 

2.5593 

28  15  14.4 

1. 461 

15 

20    0    2.09 

3.3005 

23  57  40.6 

8.820 

16 

18    5  13.06 

2.5562 

28  13  41.4 

X.638 

16 

20    2  19.91 

a. 2937 

23  48  47-7 

8.943 

17 

18    7  46.33 

2.5530 

28  II  57.8 

1.8x5 

17 

20    4  37-33 

a. 2869 

23  39  47-5 

9.063 

18 

18  10  19.42 

a. 5498 

38  10    3.6 

1.99X 

18 

20    6  54.34 

2.280X 

23  30  40-1 

9.z8a 

19 

18  12  52.30 

a. 5462 

28    7  58.9 

2.X66 

19 

30    9  10.94 

a.a73a 

33  21  25.7 

9.399 

20 

18  15  24.96 

2.5426 

28     5  43-7 

2.34X 

20 

30  II  37.12 

a. 2663 

23  12    4.2 

9.4x6 

21 

18  17  57.41 

2.5389 

28    3  18.0 

2.5x5 

21 

30  13  42.90 

a.  3596 

23     2  35.8 

9.530 

22 

18  20  29.63 

2.5351 

28    0  41.9 

2.688 

22 

30  15  58.27 

3.3528 

22  53    0.6 

9-643 

23 

18  23     1.62 
ST 

a. 5312 

JNDA\ 

S.  27  57  55.4 
^30. 

3.860 

23 

30  18  13.23 
TUESDAY 

a. 2458 

Sf,SEF 

S.  22  43  18.6 
TEMBER  I. 

9.756 

0 

18  25  33.37 

2.5271 

S.  27  54  58.7 

3.03X 

0 

20  20  27.77 

a. 2389 

S.  22  33  29.9 

9.867 

I 

18  38    4.87 
18  30  36.11 

3.5228 

a. 5x86 

27  51  51-7 
27  48  34.5 

3.30a 
3.37X 

• 

2 

3 

18  S3    7-IO 

3.5x42 

27  45    7-2 

3.539 

4 

18  35  37.81 

#.5096 

27  41  29.8 

3.707 

PHASES 

OF  T] 

aE  MOON. 

5 

18  38    8.25 

2.5050 

27  37  42.3 

3.874 

6 

18  40  38.41 
18  43    8.28 

2.500a 
2.4954 

27  33  44.9 
27  29  37.6 

4.039 
4.203 

7 

8 

18  45  37-86 

a. 4905 

27  25  20.5 

4.367 

9 
10 

18  48    7.14 
18  50  36.11 

a.4«54 
a. 4803 

27  20  53.6 
27  16  17.0 

4.529 
4.69X 

0 

Full  Moon 

■        • 

d 

.     .  Aug.      5  ] 

h    'm 
[2  40.7 

V  T 

18  S3    4.77 

2.4750 

37  II  30.7 

4.851 

<L 

Last  Quartet 

» 

I?  ] 

[2  56.0 

ZI 

•     >    .    >    *j  J 

12 

18  55  33-" 
18  58     1. 13 

2.^607 

27    6  34.9 
37     I  29.5 

5.0x0 

• 
3) 

New  Moon 

21 

0  26.5 
[6  52.5 

13 

3.4643 

5.X68 

First  Quartei 

r  .     . 

.    .    .    .    27  ] 

14 

19    0  28.82 

a. 4587 

36  56  14.7 

5.324 

15 

19    2  56.17 
19     5  23.18 

3.4530 

a. 4474 

26  50  50.6 
26  45  17-2 

5. 479 
5.634 

16 

17 

19    7  49.86 

3.44x7 

26  39  34.5 

S.787 

18 

10  10  16.18 

2.4358 

26  33  42.7 

5.939 

* 

d       h 

19 

19  12  42.15 

3.4398 

26  27  41.8 

6.090 

C 

Apogee  .     . 

•         • 

.    .    .  Aug.    ] 

[I   2X.8 

20 

19  15     7.76 

a.4a39 

26   21    31.9 

6.239 

C 

Perigee  . 

i 

»3  18.5 

21 

19  17  33-02 

3.4x79 

26    15    13. 1 

6.387 

22 

19  19  57.91 
19  22  22.43 

2.4x18 
a. 4055 

26    8  45.5 
26    3     9.1 

6.533 
6.679 

23 

24 

19  24  46.57 

a. 3993 

S.  35  55  24.0 

6.8a3 

84368**— 1914 7 
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SEPTEMBER,  1914. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Tues. 
Wed. 
Thur. 

Prid. 
Sat. 

SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Prid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Prid. 

Sat. 

SUN^ 
Mon. 

Tues. 
Wed. 
Thur. 

Prid. 
Sat. 

SUN, 

Mon. 
Tues. 
Wed. 

Thur. 


T5 


5 


s 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent  Right 
Asoensioii. 


h    m       8 
03922.41 
043     0.05 

o  46  37.39 
o  50  14.44 

05351.24 

o  57  27.81 


I     4.16 

4  4032 
8  16.31 

II  52.14 
15  27.84 

19    3-43 

22  38.93 
26  14.36 

29  49.73 

33  25.06 
37  0.38 
40  35.70 

44  11.04 

47  46.42 
51  21.85 

54  57-34 

5832.91 
2    8.58 


2  544.36 
2    9  20.28 

2  12  56.36 

2  16  32.62 
2  20  9.07 
2  23  45.75 


12  27  22.67 


Diff.for 
X  Hour. 


8 

9-075 
9.062 

9.050 

9-039 
9.029 

9.020 

9.01 1 
9.003 
8.996 

8.990 
8.985 
8.981 

8.978 

8.975 
8.973 

8.972 
8.972 
8.972 

8.973 

8.975 
8.978 

8.981 

8.985 
8.989 

8.994 
9.000 
9.007 

9.015^ 
9.024* 

9.034 
9.044 


Apparent  Decli- 
natkn. 


ft 


N.  8  30  8.3 
8  822.9 
7  46  29.8 

7  24  29.3 
7    2  21:6 

6  40    6.9 

61745.5 
5  55  17.8 
53244.1 

5  10  4.8 
4  47  20.2 

4  24  30.5 

4  I  36.0 
33837.1 
3  15  34.1 

2  52  27.4 
2  29  17.3 
2    6    4.2 

I  42  48.4 
I  1930.3 
o  56  10.3 

0  32  48.8 
N.  o  9  26.1 
S.  01357.4 

03721.3 

1  045.3 
I  24    9.0 

1  47  32.2 

2  10  54.4 

2  34  15-4 
S.  25734.9 


Diff.for 
X  Hour. 


It 


-54.22 

54.55 
54.87 

-55.18 
55.47 
55.75 

-56.03 
56.28 
56.52 

-56.75 

56.97 
57.18 

-57-37 
57.54 
57-70 

-57.85 
57-98 
58.10 

-58.20 
58.29 
58.36 

-58.41 
58.46 
58.49 

-58.50 
58.50 
58.48 

-58.44 
58.40 

58.34 
-58.26 


Semidiam- 
eter. 


It 


5  52.96 
5  53.19 
5  53.43 

5  53.66 
553.90 
554.13 

5  54.37 
5  54.61 

5  54.85 

555.09 
5  55.34 
5  55.58 

5  55.83 
5  56.08 

5  56.33 

5  56.58 
5  56.84 
557.10 

5  57.36 
5  57.62 

5  57.89 

5  58.16 

558.44 
5  58.71 

5  58.99 
5  59.26 

5  59.54 

5  59.82 

6  o.io 
6    0.38 


16    0.66 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


64.40 
64.36 
64.32 

^4.28 
64.24 
64.21 

64.18 

64.15 
64.12 

64.10 
64.08 
64.06 

64.04 
64.03 
64.02 

64.01 
64,01 
64.01 

64.01 
64.02 
64.03 

64.04 
64.06 
64.08 

64.10 
64.12 

64.15 

64.18 
64.21 

64.25 
64.29 


Equation  of 

Time,  to  be 

Added  to 


Subtracted 

from 

Apparent 

Time. 


m 
O 


8 
9.01 


o    9.86 

0  29.02 

0  48.46 

1  8.16 

1  28.09 

I  48.23 

2  8,56 
2    29.07 

2   49.74 

3  10.55 
3  31.46 

3  52.45 

4  13.52 
4  34.65 

4  55.81 

5  16.98 

5  38.15 

5  59.31 

6  20.44 

6  41.51 

7  2.52 
7  23.44 

7  44.27 

8  4.98 
8  25,56 

8  45.98 

9  6.22 
9  26.27 
9  46.09 

10    5.66 


Diff. 

for 

xHour. 


s 
0.780 

0.793 
0.805 

0.816 
0.826 
0.835 

0.843 
0.851 
0.858 

0.864 
0.869 
0.873 

0.876 
0.879 
0.881 

0.881 
0.882 
0.882 

0.881 
0.879 
0.877 

0.874 
0.87a 
0.866 

0.861 
0.854 
0.847 

0.839 
0.830 
0.821 

0.81a 


NoTS. — ^The  mean  time  of  semidiameter  passing  meridian  may  be  found  by  subtracting  o".i8  from  the  sidereal  time. 
The  sign  —  prefixed  to  the  hourly  change  cl  declination  indicates  that  north  declinations  are  decreasing; 
south  declinations  increasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 


Day  of 
the 

Tues. 
Wed. 
Thur. 

I 

2 

3 

Frid. 

Sat. 

SUN. 

4 

5 
6 

Mon. 
Tues. 
Wed. 

7 
8 

9 

Thur. 

Frid. 

Sat. 

lO 

II 

12 

SUN. 

Mon. 

Tues. 

13 
14 
15 

Wed. 
Thur. 
Frid. 

i6 

17 
i8 

Sat. 

SUN. 

Mon. 

19 

20 
21 

Tues. 
Wed. 
Thur. 

22 

23 

24 

Frid. 

Sat. 

SUN. 

25 
26 

27 

Mon. 
Tues. 
Wed. 

28 
29 

30 

Thur. 

31 

THE  SUN'S 


Apparent  Right 
Ascmwion. 


h  m   s 

o  39  22.39 

043  0.07 
o  46  37-45 

o  50  14.56 

o  53  51.41 
o  57  28.03 


1  4.43 
4  40.64 

8  16.68 

II  52.57 
15  28.32 
19  3.96 

22  39.51 
26  14.98 

29  5041 

33  25.80 
37  1.17 
40  36.55 

44  11-94 
47  47-37 
51  22.85 

54  58.39 
58  34.01 

2  9.73 


2  5  45-57 
2  9  21.54 

2  12  57.67 

2  16  33.98 
2  20  10.49 
2  23  47.22 


12  27  24.19 


Diff.for 
xHoor. 


s 

9077 
9.064 

9.052 

9.041 
9.031 
9.022 

9.013 
9.005 
8.998 

8.992 
8.987 

8.983 

8.980 

8.977 
8.975 

8.974 
8.974 
8.974 

8.975 

8.977 
8.980 

8.983 
8.987 
8.991 

8.996 
9.002 
9.009 

9.017 
9.026 
9.036 

9.046 


Apparent  Declina- 
tion. 


// 


N.  8  30  8.4 
8  8  22.8 
7  46  29.4 

7  24  28.6 
7  2  20.5 
6  40    5-5 

6  17  43.9 

5  55  15.9 
5  32  41.9 

5  10    2.2 

4  47  17.2 
4  24  27.1 

4  I  32.3 
3  38  33.0 
3  15  29.7 

2  52  22.6 
2  29  12.2 

2     5  58.7 

I  42  42.6 
I  19  24.1 
o  56    3.8 

o  32  42.0 
N.  o  9  18.9 
S.   o  14    4.9 

0  37  29.1 

1  053.4 
I  24  17.5 

1  47  41.0 
a  II     3.6 

2  34  24.9 
S.    2  57  44.7 


Diff.  for 
X  Hour. 


tt 


~54-23 
54.56 
54.88 

-55.18 

55.47 
55.76 

-56.03 
56.29 

56.53 

-56.76 
56.98 

57.19 

-57.38 
57-55 
57-71 

-57.86 
58.00 
58.12 

-58.22 

58.31 
58.38 

-58.43 
58.47 
58.50 

-58.51 
58.51 
58.49 

-58.46 
58.42 
58.36 

-58.28 


BcTUfttion  of 
Thne.  tobe 
Subtracted 
from 


Added  to 
Mean  Time. 


m 
O 


8 
^.02 


o  9.86 
o  29.03 

0  48.48 

I    8.18 

1  28.12 
I  48.27 

2  8.61 
2    29.12 

2    49.79 

3  10.60 
3  31.51 

3  52.51 

4  13.59 
4  34.72 

4  55.88 

5  17.06 
5  38.24 

5  59.40 

6  20.53 

6  41.61 

7  2.62 

7  23.55 

7  44.38 

8  5.10 
8  25.68 

8  46.10 

9  6.35 
9  26.40 
9  46.22 

lo     5.80 


Diff.foi 
I  Hour. 


9 
0.780 

0.793 
0.805 

0.816 
0.826 

0.835 

0.843 
0.851 
0.858 

0.864 
0.869 

0.873 

0.876 
0.879 
0.881 

o.88x 
0.882 
0.882 

0.881 
0.879 
0.877 

0.874 
0.870 
0.866 

0.861 
0.854 
0.847 

0.839 
0.830 
0.821 

0.810 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h  m   s 

o  39  13.38 

043  9-93 
o  47  6.48 

o  51  3.04 

o  54  59.59 
o  58  56.15 


2  52.70 

6  49.25 
10  45.81 

14  42.36 
18  38.92 

22  35.47 

26  32.02 
30  28.58 
34  25.13 

38  21.68 
42  18.24 
46  14.79 

50  11.34 
54  7.90 
58  4-45 


2  2  i.oo 

2  5  57.56 
2  9  54.11 

2  13  50.67 
2  17  47.22 
2  21  43.77 

2  25  40.33 
2  29  36.88 

2  33  33.43 


12  37  29.99 


NoTS. — The  acmkiiuneter  for  mean  noon  may  be  assumed  the  same  as  tiiat  for  apparent  noon. 
The  sicn  --*'  prefixed  to  the  hotxrly  change  of  declination  indicates  that  north  declinations 
are  decreasing;  south  declinations  iiKreasing. 


Diff.  for  z  Hour, 

+9".8s6s. 

(Table  m.) 
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III. 


AT  GREENWICH  MEAN  NOON. 


I 

2 

3 

4 

5 
6 


7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


•38 


244 
245 

246 

247 

248 

249 

250 
251 

252 

253 
254 
255 

256 

257 

258 

259 

260 
261 

262 

263 

264 

265 
266 

267 

268 

269 
270 

271 
272 

273 

274 


THE  SUN'S 


True  Longitude. 


It 


58 

59 
60 

61 
62 

63 


II 


53.0 
9  57'6 
8     3.8 

6  11.7 

4  21.3 
2  32.6 


64    o  45.8 

64  59     i.o 

65  57  18.0 

66  55  37-1 

67  53  58.3 

68  52  21.5 

69  50  46.9 

70  49  14.4 

71  47  44.0 

72  46  1 5-7 

73  44  49-6 

74  43  25.6 

75  42     3-6 

76  40  43.6 

77  39  25.4 

78  38     91 

79  36  54-6 

80  35  41.8 

81  34  307 

82  33  21.3 

83  32  13-6 

84  31     7-6 

85  30     3.3 

86  29     0.9 


187  28     0.2 


A' 


/        It 

II  II. 8 
9  16.3 
7  22.4 

5  30.1 
3  39-6 
I  50- 8 

o     3.9 
58  18.9 

56  35.9 

54  54-9 
53  15.9 
51  39.0 

50  4.3 
48  317 
47     1.2 

45  32.8 
44     6.6 

42  42.5 

41  20.4 
40  0.2 
38  42.0 

37  25.6 
36  1 1.0 
34  58.0 

33  46.8 
32  37-3 
31  29.5 

30  23.4 
29  19.0 
28  16.4 

27  15.7 


Diff.  for 
I  Hour. 


n 


45.16 
45.22 

45.29 
45.36 

45-44 
45.51 

45.59 
45.67 
45-75 

45.83 
45.92 
46,01 

46.10 
46.19 
46.28 

46.37 
46.46 

46.54 

46.62 
46.70 
46.78 

46.86 

46.93 
47.00 

47.07 
47.14 
47.21 

47.28 
47.36 
4743 

47.51 


Latitude. 


It 


-0.34 
0.22 

—  0.09 

+  0.04 
0.16 
0.28 

+  0.38 
0.48 

0.53 

+  0.58 

0.59 
0.56 

+  0.52 

0.45 
0.36 

+  0.23 
+  0.10 
-0.05 

-0.18 
0.32 
0,44 

-0.53 
0.58 
0.61 

—  0.61 

0.59 
0.52 

-0.44 
0.32 
0.19 

—  0.06 


Losarithm  of  the 

Radius  Vector  of 

theBarth. 


0.003  8735 
0.003  7679 
0.003  6618 

0.003  5550 
0.003  4478 

0.003  3401 

0.003  2318 
0.003  1230 
0.003  0136 

0.002  9035 
0.002  7928 
0.002  6814 

0.002  5692 
0.002  4560 
0.002  3419 

0.002  2268 
0.002  1 105 

o.ooi  9929 

0.00 1  8741 
0.001  7540 
O.OOI  6327 

0.001  5102 

O.OOI  3866 

O.OOI  2622 
O.OOI  1370 

O.OOI  01 1  2 

0.0008851 

0.000  7588 
0.000  6324 
0.000  5061 

0.000  3800 


Diff.  for 
I  Hour. 


-43.9 
44.2 

44.4 

-44.6 
44.8 

45.0 

-45.2 
45-5 
45-7 

—46.0 

46.3 
46.6 

-46.9 
47.3 

47.7 

-48.2 
48.7 
49.2 

-49.8 

50.3 
50.8 

-51-3 

51.7 
52.0 

-52.3 

52.5 
52.6 

-52.6 
52.6 
52.6 

-52.5 


Mean  Time  of 
Sidereal  Noom. 


h   m    s 

3  18  35.44 

3  14  39.53 
3  10  43.62 

3  6  47.71 
3  2  51.80 
2  58  55.90 

2  54  59.99 
2  51  4.08 

2  47  8.17 

2  43  12.26 
2  39  16.36 
2  35  20.45 

2  31  24.54 
2  27  28.63 
2  23  32.72 

2  19  36.82 
2  15  40.91 
2  II  45.00 

2  7  49.09 

2  3  53-18 
I  59  57-28 


I  56 
I  52 
I  48 


1-37 
5.46 
9.56 


I  44  13,65 

I  40  17.74 

I  36  21.83 

I  32  25.92 

I  28  30.02 

I  24  34.11 


II  20  38.20 


Note. — ^The  longitudes  in  the  column  I  are  referred  to  the  true  equinox  of  their  own  date,  while 


those  in  the  column  A'  are  referred  to  th 
fictitious  year. 


mean  equinox  of  the  beginning  of  the  Besselian 


DifT.  for  I  Hour. 

—9^.8996. 

(Table  n.) 
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THE  MOON'S 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


SBMIBIAMBTBR. 


Noon. 


#r 


5  28.1 
5  20.0 
5  12.2 


5 
4 
4 

4 
4 
4 

• 

4 
4 
5 

5 
5 

5 

5 
6 

6 

6 
6 
6 

6 
6 
6 

6 

5 
5 


4-9 

583 
52.8 

48.6 
46.2 

459 

48.0 

52.7 
0.1 

10.2 
22.6 

36.7 

51.8 

6.6 

19.7 

29.8 
35.8 
37.1 

33-8 
26.5 
16.5 

4.8 

52.5 
405 


5  29.4 

5  193 
5  10.5 


15     30 


MMnight. 


// 


5  24.0 

5  160 

5  8.4 

5  1-5 

4  55-4 

4  50.5 

4  47-2 

4  45-8 

4  46.6 

4  50.0 

4  56.1 

5  4.8 

5  16.1 

5  29.5 

5  44-2 

5  59-3 

6  13-4 
6  25.2 

6  33-4 

6  37.1 

6  36.0 

6  30.6 

6  21.8 

6  10.8 

5  58.6 

5  46.4 

5  34.8 

5  24.2 

5  14-8 

5  6.6 


14  59  7 


HORIZONTAL  PARALLAX. 


Noon. 


ff 


56  4045 
56  10.50 

55  41-85 

55  1508 
545102 

54  30.75 

54  15.52 
54  6.69 

54  5.54 

54  13.19 
54  30.44 

54  57.65 

55  34.52 

56  19.96 

57  11.93 

58  718 

59  1.43 

59  49.67 

60  26.81 
60  48.82 
6053.60 

60  41.40 
60  14.82 

59  37.85 

58  54.84 
58  9.82 

57  25.84 

5644,90 
56  8.13 
55  35.93 

55    8.33 


Diff.  for 
X  Hour. 


If 


—1.269 
1.224 

1. 159 

—1.066 

0.931 
0.749 

-O.511 
-0.216 
+0.128 

+0.515 
0.925 

1.339 

+1.726 
2.C47 
2.260 

+2.315 
2. 171 

1. 812 

+1.255 
+0.565 

—0.166 

-0.832 

1.354 
1.696 

-1.859 
1.871 
1. 781 

-1.623 
1.438 
1-245 

-1.056 


Midnight. 


ft 


56  25.34 

55  55.98 
55  28.19 

55    2.64 

54  40.34 
54  22.42 

54  10.22 

54  5-09 
54    8.20 

54  20.59 

54  42.80 

55  14.92 

55  56.28 

56  45.31 

57  39.39 

58  34-74 

59  26.63 

60  9.92 

6039:90 
60  53.41 
60  49.50 

60  29.68 
59  57.36 
59  16.83 

58  32.36 
57  47.56 
57    4.89 

56  25.96 

55  51-45 
55  21.57 

54  56.21 


Diff.  for 
X  Hour. 


It 


-1.249 
1. 194 

1. 117 

—1.004 
0.847 
0.637 

-0.370 
—0.050 

+0.317 

+0.718 
1. 134 
1.538 

+1.897 
2. 171 
2.310 

+2.269 
2.0x9 

'1.555 

+0.921 
+0.199 
-0.514 

—1. 114 

1.548 
1.799 

-1. 881 
1.836 
1.708 

-1.533 
1.342 
I.150 

-0.964 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h        m 

o    1.7 

0  49.5 

1  33-8 


2    15.5 
2   55.7 

3  35.6 


4  16.2 

4  58.3 

5  42.8 

6  30.2 

7  20.8 

8  14.0 


19  8.7 
?o    3.6 

20  57-5 

21  49.8 

22  40.6 

23  30.7 

6 

0  21. 1 

1  130 


2 

3 
4 

5 
6 

7 


7.5 
5.2 
5.8 

7.6 

8.3 

5.8 


7  58.8 

8  47.3 

9  32.0 

10  14.0 


Diff.  for 
X  Hour. 


m 
2.08 

1.91 

1.78 

1.70 
1.66 
1.67 

X.72 
1.80 
I.91 

2.04 
2.17 
2.26 

2.29 
2.27 
2.21 

2.14 
2.10 
2.09 


2.12 
2.21 

2.34 

2.47 
2.56 

2.57 
2.48 

2.31 

2.ZI 
1.94 
1.80 

1.71 


AGE. 


Noon. 


d 
II.O 

12.0 

130 

14.0 
150 
16.0 

17.0 
18.0 
19.0 

20.0 
21.0 
22.0 

23.0 
24.0 
25.0 

26.0 
27.0 
28.0 

29.0 
0.6 
1.6 

2.6 

3.6 
4.6 

5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

II. 6 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right  Aacciiskm. 

Diff. 

for 

zMJn. 

DecUnatioa. 

Diff. 

for 

zMin. 

Boor. 

Rigii 

Diff. 

for 

zMia. 

Diff. 
ior 

xMJn. 

TUESDAY  I. 

THURSDAY  3. 

h 

m      • 

s 

•      t       ft 

/f 

h 

m       • 

8 

•      t       tt 

It 

o 

30 

30  37.77 

a. 9389 

S.   33  33  39.9 

9.867 

0 

33 

032.89 

X.9479 

S.  12  59  35-3 

13 .53a 

z 

30 

33  41.90 

a.33sa 

33  33  34.6 

9.975 

I 

33 

3   39.63 

x.943a 

13   46      3.0 

X3S77 

2 

30 

34  55-63 

a.aas3 

33    13  33.9 

zo.o8a 

3 

33 

4  36.07 

X.9385 

13   33    36. Z 

X3.690 

3 

30 

37     8.94 

a.azSs 

33      3   34.8 

Z0.Z88 

3 

33 

6  22.24 

X.9338 

13  z8  47.6 

Z3.669 

4 

30 

29  21.85 

a.aizS 

21  53  10.3 

10.999 

4 

22 

8  z8.z3 

'1.9393 

Z3    5    6.6 

Z3.704 

5 

30 

31  3435 

a.ao49 

21  42  49-7 

X0.39S 

5 

22 

10  Z3.74 

x.9»47 

ZZ  5z  33. z 

X3.744 

6 

30 

33  46.44 

a.ZQSz 

31   33    32.9 

XO.497 

6 

22 

Z2      9.09 

X.9303 

"  37  37.3 

X3.783 

7 

30 

35  58-" 

9.1913 

31    31    50.0 

X0.598 

7 

23 

Z4    4.Z7 

X.9X58 

ZZ  33  49.Z 

X3.893 

8 

30 

38    9.40 

a. 1847 

31    II    II. I 

Z0.697 

8 

33 

IS  58.99 

Z.9X14 

II    9  58.7 

Z3 .858 

9 

20 

40  20.28 

9.E780 

31      0  36.4 

ZO.793 

9 

22 

17  53.54 

Z.9073 

zo  56    6.Z 

X3.894 

.   xo 

30 

42  3<*-76 

a.X7i3 

20  49  35-9 

ZO.890 

10 

23 

19  47-85 

X  .903X 

zo  43  ZZ.4 

13. 9*9 

XI 

30 

44  40.83 

a. 164s 

30  38  39.6 

XO.985 

ZZ 

33 

31  4Z.9I 

X.8989 

zo  38  Z4.6 

Z3.963 

13 

20 

46  50.50 

a. 1578 

30  37  37.7 

XZ.077 

13 

33 

23   35-72 

Z.8948 

zo  Z4  Z5.9 

X3.994 

13 

30 

48  59-77 

9.1513 

30  16  30.3 

ZZ.Z69 

13 

33 

25  39.29 

Z.8908 

zo    0  Z5.3 

Z4.036 

14 

30 

51    «-65 

9.1447 

20    5  17.4 

xz.as9 

14 

33 

37   33.63 

Z.8869 

9   46    Z2.8 

X4.057 

15 

30 

53  17-13 

9.138a 

19  53  59-2 

XX. 348 

15 

33 

39    Z5.73 

Z.883X 

9  32    8.5 

Z4.086 

i6 

20 

55  25-23 

9.1317 

19  42  35-7 

XX. 435 

16 

33 

31      8.59 

1.8793 

9  18    2.5 

Z4.XI3 

17 

20 

57  32.93 

a.iasi 

19  31    7.0 

xx.5aa 

17 

32 

^Z     1-24 

z  .8756 

9    3  54.9 

Z4.141 

i8 

20 

59  40.24 

a.iz87 

19  19  ZZ-^ 

11.607 

z8 

33 

34  53.66 

Z.87X9 

8  49  45.6 

Z4.X67 

19 

21 

I  47-17 

a.zza3 

19    7  54.2 

1Z.689 

19 

33 

36  45.87 

Z.86S4 

8  35  34.8 

Z4.X93 

ao 

21 

3  53-71 

9.Z059 

18  56  Z0.4 

XZ.77X 

30 

33 

38  3787 

X.8649 

8  2Z  32.5 

Z4.317 

21 

21 

5  59-8« 

9.0996 

z8  44  31.7 

11.853 

3Z 

33 

40  39.66 

Z.86X4 

8    7    8.8 

X4.«39 

92 

21 

8    5.66 

a. 0933 

z8  33  38.2 

XX. 931 

33 

33 

43    3Z.24 

X  .858Z 

7  52  53.8 

Z4.S61 

33 

21 

zo  11.07 
WBJ 

a.o87Z 

DNESI 

S.  18  30  30.0 
►AY  3. 

xa.009 

23 

33 

44  12.63 

X.8548 

RIDAl 

S.    7  38  37.5 

^4. 

Z4.383 

0 

31 

12  16.11 

a. 0808 

S.  18    8  27.1 

xa.o86 

0 

33 

46    3.83 

1.85x6 

S.    7  34  Z9.9 

Z4.303 

I 

31 

14  20.77 

a. 0747 

17  56  19.7 

xa.x6z 

Z 

33 

47  54-83 

1.8484 

7    zo      I.I 

Z4.3a» 

3 

31 

16  25.07 

a. 0686 

17  44    7-8 

xa.a34 

3 

22 

49  4563 

1.8453 

6  55  413 

X4.339 

.    3 

31 

18  29.00 

a.o6a6 

17  31  51-6 

19. 306 

3 

22 

51  36.26 

1.8493 

6  41  20.4 

14.357 

4 

31 

30  32.58 

a. 0566 

17  19  31.1 

xa.377 

4 

23 

53  26.71 

X.8394 

6  26  58.5 

X4.37> 

5 

31 

22  35-79 

a  .0505 

17    7    6.3 

xa.447 

5 

22 

55  16.99 

1.8366 

6  12  35.7 

14 .387 

1      6 

21 

24  38.64 

a. 0446 

16  54  37-4 

X9.5X6 

6 

32 

57    7-10 

1 .8338 

5  58  12.0 

Z4.403 

7 

21 

26  41.14 

a. 0388 

z6  42    4.4 

19.583 

7 

22 

58  57-04 

1.8310 

5  43  47.5 

X4.4X5 

8 

21 

28  43.29 

a  .0330 

16  29  27.4 

19.649 

8 

23 

0  46.82 

1 .8983 

5  29  22.2 

X4.4a7 

9 

21 

30  45- 10 

a.oa73 

16  16  46.5 

19.713 

9 

23 

2  36.44 

1.8958 

5  14  56.2 

14.438 

zo 

21 

32  46.56 

a.oai5 

16    4    Z.8 

X9.777 

zo 

23 

4  25.91 

1.8333 

5    0  29.6 

Z4.448 

II 

21 

34  47-68 

a .0x58 

15  51  nZ 

19. 839 

ZZ 

23 

6  15.23 

Z.8308 

4  46     2.4 

14.458 

12 

21 

36  48.46 

a  .0Z03 

15  38  21. 1 

19.900 

Z2 

23 

8    4.40 

1.8183 

4  31  34.6 

M.467 

13 

21 

38  48.91 

a. 0048 

15  25  25.3 

19.959 

13 

23 

9  53-43 

X  .8161 

4  17     6.4 

X4.474 

14 

21 

40  49-03 

X.9993 

15  12  26.0 

X3.0X7 

14 

23 

II  42.33 

1.8139 

4     2  37.7 

Z4.48X 

IS 

21 

42  48.83 

X.9939 

14  59  23.3 

X3.073 

15 

23 

Z3  3Z.10 

1.81 18 

3  48    8.7 

X4.486 

i6 

21 

44  48.30 

1.9885 

14  46  17.2 

X3.xa9 

z6 

23 

IS  19.74 

1.8096 

3  ZZ  39.4 

X4.49X 

17 

21 

46  47-45 

1.9833 

1433    7-8 

13. X84 

17 

23 

17    8.25 

z.8076 

3  19    9.8 

X4.495 

i8 

21 

48  46.29 

z  .978Z 

14  19  55-1 

X3.a37 

z8 

23 

z8  56.65 

X.8057 

3     4  40.0 

X4.497 

19 

21 

50  44.82 

1.9739 

14    6  39.3 

I3.a89 

19 

23 

20  44.93 

1.8038 

2  50  10.  z 

X4.499 

30 

21 

52  43-04 

1.9678 

13  53  20.4 

13.340 

20 

23 

32   33.10 

1.8019 

2  35  40. z 

14.503 

21 

21 

54  40.95 

1.9697 

13  39  58.5 

X3.390 

3Z 

23 

24  2Z.Z6 

X.8009 

2    2Z      9.9 

14.503 

33 

21 

56  38.56 

X.9577 

13  26  33.6 

13.438 

32 

23 

26    9.12 

Z.7985 

3    6  39.8 

X4.50Z 

23 

31 

58  35-87 

i.9Sa« 

13  13     5-9 

X3.486 

23 

23 

27  56.98 

X.7969 

I    53      9.8 

Z4.499 

24 

33 

0  33.89 

X.9479 

S.  13  59  35.3 

13.533 

24 

23  29  44-75 

X.7954 

S.    I  37  39-9 

X4-497 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Ricfat  Aflccnsion. 

DifiF. 

for 

zMin. 

TttrltnAtitmt. 

DifiT. 

for 

xMm. 

Hour. 

Right  Aflccnsion. 

DifiF. 

for 

xMin. 

Dedfuation. 

DifiF. 

for 

iMin. 

SA 

TURDi 

^Y5. 

MONDAY  7. 

h   m       8 

s 

•     t      ft 

ff 

h    m       8 

8 

•      t       fi 

n 

O 

23  29  44.75 

I. 7954 

S-     I  37  39-9 

X4.497 

0 

0  55  27.40 

X.80Z5 

N.   9  40    3.4 

13 .439 

I 

23  31  32.43 

1.7939 

z  23  zo.z 

X4.494 

z 

0  57  15.54 

X.8033 

9  53  38.5 

13.398 

a 

23  33  2002 

1.79*5 

z    8  40.6 

X4-490 

2 

0  59    3-79 

X.805X 

10    6  51.2 

13.357 

3 

23  35    753 

1.791a 

0  54  U.3 

X4.4a6 

3 

z    0  52. Z5 

X.8068 

10  20  Z1.4 

13.315 

4 

23  36  54.96 

x.7«99 

0  39  43.3 

14.480 

4 

z     2  40.6Z 

1.8088 

zo  33  29.0 

13.37a 

5 

33  3^  43.3a 

Z.788S 

0  25  Z3.7 

14.473 

5 

z    4  29.20 

1.8108 

zo  46  44.0 

13.338 

6 

23  40  29. 6z 

1.7877 

S.    0  zo  45.5 

X4.466 

6 

z    6  Z7.9Z 

1.8128 

10  59  56.4 

13.184 

7 

23  42  Z6.84 

X.7866 

N.    0    3  42.2 

X4.457 

7 

z    8    6.74 

1.8148 

zz  Z3    6.Z 

13.138 

8 

23  44    4.00 

1.7856 

0  z8    9.4 

X4.448 

8 

I    9  5569 

X.8170 

II  26  13.0 

13.093 

9 

33  45  51- " 

X.7847 

0  32  36.0 

14.438 

9 

z  zz  44.78 

1.8193 

zz  39  Z7.Z 

13.045 

lO 

23  47  38- 16 

X.7838 

0  47    2.0 

14.438 

zo 

I  13  3400 

1.8315 

zz  52  18.4 

13.997 

zz 

33  49  35. Z7 

1.783a 

z     z  27.4 

14.417 

zz 

I  15  33.36 

1.8339 

12      5    16.8 

13.949 

Z2 

23    5Z    Z2.Z4 

x.78a4 

I  15  53.0 

14.404 

Z2 

z  Z7  Z2.87 

z .8363 

12    18    Z2.3 

13.900 

13 

33  53  5906 

Z.78X8 

I  30  Z5.9 

14*391 

13 

z  Z9    2.52 

1 .8387 

Z2  3Z     4.8 

13.850 

14 

33  54  45-95 

1.78x3 

z  44  38.9 

14-377 

14 

z  20  52.3Z 

1.831a 

13  43  54.3 

IS. 799 

15 

33  56  33.81 

X.7807 

z  59     z.z 

14.36a 

15 

z  22  42.26 

1.8338 

Z2    56  40.7 

13.748 

z6 

33  58  1963 

X.7803 

2  13  22.4 

14.347 

z6 

z  24  32.36 

1.8364 

13    9  34.1 

13.697 

17 

0    0    6.44 

X.7799 

2  27  42.7 

14.331 

17 

z  26  22.63 

1.8393 

13    32      4.3 

13.643 

z8 

0    z  53.22 

X.7796 

2   42      2.Z 

14.3*4 

z8 

z  28  Z3.06 

1.84x8 

13   34  41.2 

13.588 

19 

0    3  39.99 

1-7793 

2    56   20.4 

I4.a95 

19 

I  30  365 

1.8446 

13  47  14.9 

13.535 

30 

0    5  26.74 

1.779a 

3  10  37.5 

I4.a76 

20 

I  31  54.41 

1.8475 

13  59  45.4 

13.480 

3Z 

0    7  13.49 

X.7791 

3  34  53.5 

I4.a57 

2Z 

I  33  45.35 

x.8504 

14  12  12.5 

13.433 

22 

0    9    0.23 

X.7791 

3  39    8-4 

I4.a37 

22 

I  35  36.46 

1.8533 

Z4  24  36.2 

13  .367 

23 

0  zo  46.98 

S" 

x.779a 

UNDA^ 

N.   3  53  22.0 
16. 

14.3x6 

33 

I  37  37.75 
XT 

X.8563 

JESDA 

N.  14  36  56.5 
Y8. 

13.309 

0 

0  13  33-73 

X.7793 

N.    4    7  34.3 

14.194 

0 

z  39  Z9.22 

1.8594 

N.  14  49  13.3 

13.351 

I 

0  Z4  20.49 

1.7794 

4  31  45.3 

14.17a 

Z 

z  4Z  ZO.88 

X.8636 

15     z  26.6 

13.19a 

a 

0  z6    7.26 

1.7797 

4  35  54.9 

14.148 

2 

I  43    3.73 

X.8658 

15  13  36.3 

13.133 

3 

0  Z7  54.05 

X.7800 

4  50    3-1 

X4.xa3 

3 

I  44  54.77 

X.8689 

15  35  43.4 

XS.07X 

4 

0  Z9  40.86 

x.7803 

5    4    9-7 

14.098 

4 

z  46  47.00 

1.8733 

15  37  44.8 

13.010 

5 

0  2Z    27.69 

X.7808 

5  18  14.9 

14.073 

5 

z  48  39.44 

1.8757 

15  49  43-6 

11.947 

6 

0  23  Z4.55 

1.78x3 

5  33  18.5 

14.047 

6 

z  50  32.08 

1.8790 

16     I  38.5 

11.884 

7 

0  25     Z.4S 

X.7819 

5  46  20.5 

14.0x9 

7 

z  52  24.92 

1.8834 

z6  13  29.7 

11.831 

8 

0  26  43.38 

x.78a5 

6    0  20.8 

X3.99a 

8 

I  54  17-97 

1.8859 

16  25  17.0 

XX. 756 

9 

0  38  35.35 

x.783a 

6  14  19.5 

13.963 

9 

z  56  ZI.23 

1.8894 

16  37    0.4 

XX.69X 

zo 

0  30  22.36 

X.7839 

6  28  z6.4 

13.933 

zo 

I  58    4.70 

X.8930 

16  48  39-9 

11.635 

zz 

0  32    9.42 

X.7848 

6  42  1Z.5 

13.90a 

zz 

I  59  58.39 

1.8967 

17     0  15.4 

11.557 

Z2 

0  33  56. 54 

X.7858 

6  56    4.7 

13.87a 

12 

2     z  52.30 

1.9003 

17  II  46.8 

11.490 

13 

0  35  43.71 

1.7867 

7    9  56.1 

13.840 

13 

3    3  46.43 

1.9041 

17  23  14.2 

11.433 

14 

0  37  30.94 

X.7878 

7  33  455 

13.807 

14 

3     5  40.79 

1.9079 

17  34  37-4 

11-353 

IS 

0  39  z8,24 

X.7888 

7  37  33.9 

13.773 

15 

3     7  3538 

1.9117 

17  45  56.4 

11.383 

z6 

0  4Z     5.60 

X.7899 

7  SI  i8-3 

13.740 

z6 

3    9  30.19 

1.9x5s 

17  57  II.3 

II.3ZI 

17 

0  42  53.03 

i.79xa 

8    5     1-7 

X3.705 

17 

2  II  25.24 

1.9195 

18    8  21.7 

11.139 

z8 

0  44  40.54 

x.79as 

8  18  42.9 

X3.669 

z8 

2  13  20.53 

1.9335 

18  19  27.9 

11.067 

19 

0  46  28.  Z3 

1.7938 

8  32  22.0 

13.633 

19 

2  15  16.06 

1  9375 

18  30  29.7 

10.99a 

20 

0  48  Z5.80 

1.7953 

8  45  58.9 

13.596 

20 

2  17  11.83 

1.9315 

18  41  27.0 

10.918 

2Z 

0  50    3.56 

X.7968 

8  59  33.5 

X3.S57 

2Z 

2  19    7.84 

1 .9356 

18  52  19.9 

10.844 

22 

0  5z  5Z.4Z 

1.7983 

9  13    5.8 

13.519 

22 

2  21    4.10 

1 .9397 

19    3    8.3 

10.768 

a3 

0  53  3936 

X.7999 

9  36  35.8 

13.480 

33 

2  23    0.60 

1.9438 

19  13  53.1 

IO.69Z 

24 

0  55  27.40 

1.80x5 

N.    9  40    3.4 

13.439 

34 

3   24  57.36 

1.9481 

N.  19  24  31.2 

10.613 
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VII. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diflf. 

Diflf. 

Diff. 

Hour. 

Rifht  Ascension. 

for 

Declinatian. 

for 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

X  Min. 

z  Min. 

zMin. 

zMin. 

WEDNESDAY  9. 

FRIDA\ 

II. 

h 

m       s 

8 

9      1       tf 

tf 

h    m       8 

s 

•       r        ft 

ft 

O 

2 

24  57  36 

1.9481 

N.  19  24  31.2 

10.6x3 

0 

4    3  50.16 

a. 1768 

N.  26    8  25.2 

5.880 

I 

2 

26  54.37 

x.9Sa3 

19  35    5.7 

JO. 535 

I 

4    6    0.91 

a.  18x6 

26  14  14.4 

S-760 

2 

2 

28  51.64 

1.9567 

19  45  35-4 

X0.4S6 

2 

4    8  11.95 

a.  1863 

26  19  56.4 

5-639 

3 

2 

30  49- 17 

X.9609 

19  56    0.4 

10.376 

3 

4  10  23.27 

3.19x0 

26  25  31.1 

5.5x8 

4 

2 

32  46.95 

1.9653 

20    6  20.5 

10.395 

4 

4  12  34.87 

a.X958 

26  30  58.6 

5.396 

S 

2 

34  4500 

1.9698 

20  16  35.8 

xo.ai4 

5 

4  14  46.76 

a.a004 

26  36  18.6 

5.372 

6 

2 

36  43  32 

1.9742 

20  26  46.2 

xo.X3a 

6 

4  i6  58.92 

a.  2050 

26  41  31.2 

5.147 

7 

2 

38  41.90 

Z.9786 

20  36  51.6 

X0.047 

7 

4  19  11.36 

a. 3097 

26  46  36.3 

5.oaa 

8 

2 

40  40.75 

X.983I 

20  46  51.9 

9  963 

8 

4  21  24.08 

a. 3X43 

26  51  33-9 

4.897 

9 

2 

42  39.87 

X.9877 

20  56  47.1 

9.877 

9 

4  23  37.07 

3.3X88 

26  56  23.9 

4.769 

lO 

2 

44  39.27 

1.9933 

21     6  37.2 

9.792 

10 

4  25  50.34 

3.3333 

27     I    6.2 

4.643 

II 

2 

46  38.94 

X.9968 

21  16  22.2 

9.706 

II 

4  28     3.87 

3.3378 

27     5  40.9 

4.5x4 

la 

2 

48  38.89 

a. 00x4 

21  26     1.9 

9.617 

12 

4  30  17.67 

3.2333 

27  10    7.9 

4.385 

13 

2 

50  39." 

3.006X 

21  35  36.3 

9.529 

13 

4  32  31.74 

3.3366 

27  14  27.1 

4.355 

14 

2 

52  39.62 

a. 0108 

21  45     5-4 

9.440 

14 

4  34  46.06 

a. 3409 

27  18  38.5 

4.134 

15 

2 

54  40.41 

a.oiss 

21  54  29.1 

9.350 

15 

4  37     0.65 

a. 3453 

27  22  42.0 

3.99a 

16 

2 

56  41.48 

a .0203 

22     3  47.4 

9.259 

16 

4  39  15.49 

a. 3495 

27  26  37.6 

3.860 

17 

2 

58  42.84 

a .0249 

22  13     0.2 

9.167 

17 

4  41  30.59 

a. 2537 

27  30  25.2 

3.727 

18 

3 

0  44.47 

3.0297 

22  22     7.4 

9.073 

18 

4  43  45.94 

3.3578 

27  34     4.8 

3.59a 

19 

3 

2  46.40 

a .0346 

22  31     9.0 

8.980 

19 

4  46     1.53 

3.26x9 

27  37  36.3 

3.458 

20 

3 

4  48.62 

2 .0393 

22  40    5.0 

8.886 

20 

4  48  17.37 

a. 2660 

27  40  59.8 

3.323 

21 

3 

6  51.12 

3.0441 

22  48  55.3 

8.790 

21 

4  50  33.45 

2.2700 

27  44  15.1 

3.187 

22 

3 

8  5391 

a. 0490 

22  57  39-8 

8.693 

22 

4  52  49-77 

2.2739 

27  47  22.2 

3.050 

23 

3 

10  57.00 
TH 

a.os39 

URSD^ 

N.  23    6  18.5 
lY  10. 

8.597 

23 

4  55    6.32 
SA1 

2.2778 

rURD^ 

N.  27  50  21. 1 
lY  12. 

3.9za 

0 

3 

13    0.38 

a. 0588 

N.  23  14  514 

8.498 

0 

4  57  23.10 

a.a8z6 

N.  27  53  11.7 

«.774 

I 

3 

15    4.05 

3.0636 

23  23  18.3 

8.399 

I 

4  59  40.11 

a. 3853 

27  55  54.0 

a. 635 

2 

3 

17    8.01 

a. 0685 

23  31  39-3 
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Z2  45  4508 

3.3543 

8  25  53.0 

X7.X3S 

IS 

zz      2    Z6.Z9 

a.X777 

5  17  3^-3 

X7.193 

15 

Z2   48      0.44 

3.a578 

8  42  59.7 

X7.086 

z6 

ZZ    4  26.85 

a. 1776 

5    0  23.4 

X7.336 

z6 

Z2  50  z6.oz 

a.a6x3 

9    0    3.3 

X7.035 

17 

ZZ     6  37.50 

a.i77S 

4  43    8.0 

X7.a77 

17 

Z2    52    3Z.79 

a. 3648 

9  17    3.9 

x6.98a 

z8 

zz     8  48.15 

a-i77S 

4  25  50.2 

X7.3XS 

z8 

"  54  47-79 

3.3685 

9  34    1.2 

x6.9a7 

19 

zz  zo  58.80 

a.X776 

4    8  30.2 

X7.352 

19 

Z2  57    4.0Z 

3.3733 

9  50  55.1 

Z6.870 

20 

iz  Z3    9.46 

a. 1778 

3  51     80 

X7.387 

20 

Z2  59  20.46 

3.3761 

zo    7  45.6 

x6.8xa 

2Z 

zz  Z5  20. Z3 

a.x78o 

3  33  43-8 

X  7.4x9 

2Z 

13     I  37-14 

3.a799 

zo  24  32.5 

16.750 

22 

zz  Z7  30.82 

a. 1783 

3  16  Z7.7 

X7.45X 

22 

13    3  54.05 

3.3838 

zo  4Z  Z5.6 

X6.687 

33 

zz  Z9  4Z.53 

a. 1787 

2  58  49-7 

X7.481 

23 

Z3     6  ZZ.Z9 

a. 3878 

10  57  54.9 

x6.6aa 

24 

zz    2Z    52.26 

a.x79X 

N.    2  4Z  20.0 

X7.508 

24 

Z3    8  28.58 

3.39x8 

S.  zz  Z4  30.3 

x6.5s6 

X. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Aflccnsion. 

Diff. 

for 

xMin. 

Dcdxnaticm. 

Diff. 

for 

xMin. 

Hour. 

Right  ABoenaiaa. 

Diff. 

for 

xMin. 

Dedinatioa. 

Diff. 
for 

xMin. 

W 

ONDAl 

r  21. 

WEDNESDAY  23. 

h    xn       8 

8 

m        t         ti 

n 

h    m       8 

8 

•      t      If 

ft 

O 

13     8  28.58 

8.39x8 

S.  II  14  30.3 

X6.556 

0 

15     3  54.48 

3.5333 

S.  22  34    8.8 

IX, 047 

I 

13  10  46.21 

a. 8959 

II  31     1.6 

X6.486 

I 

15    6  26.02 

a. 5380 

22  45    6.9 

X0.889 

2 

13  13     4.09 

a.joox 

II  47  28.6 

16.414 

2 

IS    8  57.84 

3.5335 

22  55  55-5 

10.730 

3 

13  15  22.22 

2.3043 

12    3  51-3 

16.34a 

3 

15  11  29.92 

a. 5370 

^3    6  34.5 

X0.570 

4 

13  17  40.60 

a. 3086 

12  20    9.6 

x6.a66 

4 

15  14    2.28 

3,54x6 

23  17    3-9 

X0.408 

5 

13  19  59-25 

•  .3"9 

12  36  23.2 

x6.x88 

5 

IS  16  34.91 

3.5460 

23  27  23.5 

xo.a44 

6 

13  22  18.15 

a. 3173 

12  52  32.2 

x6.t09 

6 

IS  19    7-8o 

3.5503 

23  37  33-^ 

XO.079 

/ 

13  24  37-32 

3.32x8 

13    8  36.3 

x6.oa7 

7 

IS  21  40.9s 

a. 5546 

23  47  33-0 

9.9x4 

8 

13  26  56.76 

3.3263 

13  24  35-5 

X5.944 

8 

15  24  14.35 

a.55M 

23  57  22.9 

9.747 

9 

13  29  16.47 

a.330« 

13  40  29.6 

X5.858 

9 

15  26  48.00 

a. 5639 

24    7    2.7 

9.578 

lO 

13  31  36.45 

a. 3353 

13  56  18.5 

15.771 

10 

15  29  21.90 

3.5670 

24  16  32.3 

9.408 

II 

13  33  56-71 

a -3399 

14  12    2.1 

xs.68a 

ZI 

15  31  56.04 

a.5709 

24  25  51.7 

9.^8 

12 

13  36  1724 

a -3446 

14  27  40.3 

15.590 

12 

15  34  30-41 

a.574« 

24  35    0.9 

9.067 

'3 

13  38  38-06 

3-3493 

14  43  12.9 

15-497 

13 

15  37     501 

a.57«6 

24  43  59-7 

8.893 

14 

13  40  59.16 

2.354Z 

14  58  39-9 

X5.4oa 

14 

15  39  3984 

a.5«a3 

24  52  48.0 

8.7x8 

IS 

13  43  20.55 

2.3388 

15  14     I.I 

15.304 

15 

15  42  14.88 

3.5858 

25     I  25.9 

8.543 

i6 

13  45  42.2a 

9.3637 

15  29  16.4 

x5.ao4 

16 

15  44  50.14 

3.5893 

25    9  53-2 

8.366 

17 

13  48    4.19 

2.3686 

15  44  25.6 

X5.xoa 

17 

15  47  25.60 

3.5937 

25  18    9.8 

8.188 

i8 

13  50  26.45 

a. 3 734 

15  59  28.7 

X4.999 

18 

15  50    1.26 

a. 5959 

25  26  15.8 

8.0XZ 

19 

13  52  49.00 

a.37«3 

16  14  25.5 

X4.894 

19 

15  52  3711 

3.599a 

25  34  III 

7.83X 

20 

13  55  ".85 

a. 3833 

16  29  16.0 

X4.7«7 

20 

IS  55  1316 

3.6033 

25  41  SS-S 

7.650 

21 

13  57  35-00 

a. 3883 

16  44    0.0 

X4.678 

21 

IS  57  49-39 

a. 6053 

25  49  29.1 

7^70 

22 

13  59  5844 

a. 3933 

16  58  37.4 

14.567 

22 

16    0  25.79 

3.6080 

25  56  51-9 

7.388 

23 

14    2  22.19 
Ti 

a. 3933 

rESDA^ 

S.  17  13    8.1 
Y  22. 

X4.454 

23 

16    3    2.35 
THl 

a. 6x08 
URSDA 

S.  26    4    3.7 
LY24. 

7-XO4 

0 

'  14    4  46.24 

a. 4033 

S.  17  27  31.9 

X4.339 

0 

16    5  39.08 

9.6134 

S.  26  II    4.4 

6.930 

I 

14    7  10.59 

2.4084 

17  41  48.8 

X4.aaa 

I 

16    8  15.96 

3.6x59 

26  17  54.1 

6.736 

2 

14    9  35-25 

a. 4x3s 

17  55  58.6 

14.X03 

2 

16  10  52.99 

3.6x83 

26  24  32.7 

6.551 

3 

14  12    0.21 

2.4x8s 

18  10    1.2 

X3.983 

3 

16  13  30.15 

a. 6304 

26  31    0.2 

6.366 

4 

i    14  14  25.47 

a.4a36 

18  23  56.6 

X3.86X 

4 

16  16    7.44 

a .6a36 

26  37  16.6 

6.X79 

5 

14  16  51.04 

a.4a88 

18  37  44-5 

13.737 

5 

16  18  44.86 

3 .6346 

26  43  21.7 

5 -993 

6 

14  19  16.92 

a. 4338 

18  51  25.0 

X3.6XX 

6 

16  21  22.39 

2 .6263 

26  49  15.6 

5.804 

7 

'     14  21    43.10 

a. 4389 

19    4  57-8 

X3 .483 

7 

16  24    0.02 

3.6280 

26  54  58.2 

5.6x6 

8 

14  24      9.59 

a.444« 

19  18  22.9 

X3  -354 

8 

16  26  37.75 

2.6396 

27    0  29.5 

5.437 

9 

14  26  36.39 

a. 449a 

19  31  40.2 

13. aaa 

9 

16  29  15.57 

2 .63x0 

27     5  49-5 

5.939 

10 

14  29      3.49 

a. 4543 

19  44  49-6 

13.0^ 

10 

16  31  53-47 

2 .6323 

27  10  58.2 

5.050 

11 

14  31   30-90 

a. 4594 

19  57  50.9 

I a. 953 

II 

16  34  31-45 

a. 6335 

27  IS  55-5 

4.859 

12 

14  33  58.62 

a. 4645 

20  10  44.0 

xa.8i6 

12 

16  37    9-49 

a. 6344 

27  20  41.3 

4.668 

13 

14  36  26.64 

a. 4695 

20  23  28.8 

xa.677 

13 

16  39  47-58 

3 .6353 

27  25  15.7 

4.478 

14 

14  38  54-96 

a. 4745 

20  36    5.3 

ia.538 

14 

16  42  25.72 

2.6360 

27  29  38.7 

4.387 

15 

14  41  23.58 

a. 4795 

20  48  33.4 

I  a. 397 

IS 

16  45    3-90 

a. 6366 

27  33  50.2 

4.097 

16 

14  43  52.50 

2.4845 

21    0  52.9 

X2.a5a 

16 

16  47  42.11 

a. 6369 

27  37  50-3 

3.906 

17 

14  46  21.72 

2.4895 

21  13    3-7 

xa.xo7 

17 

16  50  20.33 

a. 6372 

27  41  38-9 

3.7x4 

18 

14  48  51.24 

a. 4944 

21  25    5.7 

XX. 960 

18 

16  52  58.57 

a. 63 73 

27  45  16.0 

3.533 

19 

14  51  21.05 

a. 4993 

21  36  58.9 

xi.8xa 

19 

16  55  36.80 

2 .637a 

27  48  41.7 

3.333 

20 

14  53  51-16 

2.5043 

21  48  43.1 

XI. 66a 

20 

16  58  15.03 

2 .6370 

27  51  55-8 

3.X40 

21 

14  56  21.56 

2.5091 

22    0  18.3 

X1.5XE 

21 

17    0  53.24 

2.6366 

27  54  58.5 

a. 949 

22 

14  58  52.25 

2.5x38 

22  II  44.4 

X  1.358 

22 

17    3  31-42 

2 .6361 

27  57  49-7 

a. 757 

23 

15     I  23.22 

2.5x86 

22  23     1.3 

XX. 303 

23 

17    6    9.57 

2.6355 

28    0  29.4 

a. 566 

24 

15    3  54.48 

a. 5333 

S.  22  34    8.8 

XX. 047 

24 

17    8  47.68 

a .6346 

S.  28    2  57.6 

3^74 
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XI 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascensiaa. 

for 
zMin. 

Dcdmation. 

for 

xMin. 

Hour. 

for 
zMtn. 

for 
xMin. 

FRIDAl? 

'S- 

SUNDAY  27. 

h    m       s 

8 

•      1       II 

n 

h    m       9 

8 

•       in 

It 

O 

17     84768 

3  .6346 

S.    28      2    57.6 

a -374 

0 

19  II  32.36 

a.43a8 

S.  26  27  13. 1 

6.oxa 

I 

17  II  25.72 

a. 6335 

a8    5  14.3 

3.X83 

I 

19  13  58.13 

3 .4961 

26  21      7.9 

6.x6o 

a 

17  14     3.70 

2.6334 

28    7  19.6 

1.99a 

2 

19  16  23.49 

a. 4193 

26  14  53-9 

6.307 

3 

17  16  41.61 

3.63x1 

28    9  13.4 

Z.803 

3 

19  18  48.45 

3.4x35 

26    8  31. 1 

6.452 

4 

17  19  19.43 

2.6396 

28  10  55.9 

1.6X3 

4 

19  21    12.99 

3.4057 

26     I  59.7 

6.595 

5 

17  21  57.16 

3.6280 

28  12  26.9 

1.433 

5 

19   23   37.13 

2.3988 

25  55  19-7 

6.737 

6 

17  24  34-79 

3 .6363 

28  13  46.5 

X.333 

6 

19   26      0.85 

3.3918 

25  48  31-2 

6.878 

7 

17  27  12.31 

2.6343 

28  14  54.7 

1.042 

7 

19   28   24.15 

a. 3848 

25  41  34.3 

7.017 

8 

17  29  49.71 

3 .6233 

28  15  51.6 

0.854 

8 

19  30  47-03 

a. 3778 

25  34  29.1 

7-155 

9 

17  32  26.98 

3.6300 

28  16  37.2 

0.666 

9 

19  33    9-49 

a. 3708 

25  27  15.7 

7.39a 

zo 

17  35    4.11 

2.6177 

28  17  11.5 

0.477 

10 

19  35  31-53 

3.3638 

25  19  54.1 

7.4a7 

II 

17  37  41.10 

2.6153 

28  17  34.5 

0.390 

II 

19  37  53.14 

a. 3567 

25  12  24.5 

7.560 

12 

17  40  17.93 

3.6X34 

28  17  46.3 

-0.103 

12 

19  40  14.33 

a. 3496 

25    4  46.9 

7.69a 

13 

17  42  54-59 

3.6095 

28  17  46.9 

+0.083 

13 

19  42  35.09 

a.34a3 

24  57     1.5 

7.832 

14 

17  45  3107 

'3.6065 

28  17  36.3 

0.369 

14 

19  44  55-41 

a.3351 

24  49    8.2 

7.952 

15 

17  48    7.37 

3.6034 

28  17  14.6 

0.4S3 

15 

19  47  15.30 

2.3379 

24  41    7-2 

8.080 

i6 

17  50  43  48 

3.6003 

28  16  41.9 

0.637 

16 

19  49  34.76 

3.3208 

24  32  58.6 

8.306 

17 

17  53  19.40 

3.5968 

28  15  58.1 

0.833 

17 

19  51  53.79 

a.3«3S 

24  24  42.5 

8.330 

i8 

17  55  5510 

a.  5933 

28  15    3-3 

X.004 

18 

19  54  12.38 

3.3063 

24  16  19.0 

8.453 

19 

17  58  30- 59 

a.s896 

28  13  57.6 

X.X87 

19 

19  56  30.54 

2.399X 

24    7  48.1 

8.576 

90 

18     I     585 

3.5858 

28  12  40.9 

X.368 

20 

19  58  48.27 

3.39x8 

23  59    9-9 

8.697 

21 

18    3  40.88 

3.58x8 

28  II  13.4 

1.548 

21 

20    I     5.56 

3.284s 

n  50  24.5 

8.8x5 

22 

18    6  15.67 

a. 5778 

28    9  35.1 

1.727 

22 

20    3  22.41 

a. 2773 

23  41  32.1 

8.93a 

23 

18    8  50.21 
SAT 

a.573S 

rURDA 

S.  28    7  46.1 
.Y  26. 

Z.906 

23 

20    5  38.83 
M< 

a.  2701 

DNDAl 

S.  23  32  32.6 

r  28. 

9.048 

0 

18  z I  24.49 

3.569a 

S.  28    5  46.4 

3.084 

0 

20    7  54.82 

3.3638 

S.  23  23  26.3 

9.X62 

I 

18  13  58.51 

a.  5647 

28    3  36.0 

3.361 

I 

20  10  10.37 

3.3556 

23  14  13. 1 

9.376 

2 

18  16  32.25 

2.5600 

28    I  15. 1 

3.436 

2 

20  12  25.49 

3.3484 

23    4  53-2 

9.^87 

3 

18  19    5.71 

a.5SS3 

27  58  43-7 

3.61X 

3 

20  14  40.18 

3.34x3 

22  55  26.6 

9.497 

4 

18  21  38.88 

a.SS04 

27  56    1.8 

a.  785 

4 

20  16  54.43 

3.3339 

22  45  53.5 

9.607 

5 

18  24  11.76 

a. 5455 

27  53    9-5 

a. 95  7 

5 

20  19    8.25 

3.3368 

22  36  13.8 

9.714 

6 

18  26  44.34 

a. 5404 

27  50    6.9 

3.X39 

6 

20  21  21.64 

3.3X97 

22  26  27.8 

9.820 

7 

18  29  16.61 

a.S3Sa 

27  46  54.0 

3.300 

7 

20  23  34.61 

3.3X25 

22  16  35.4 

9.924 

8 

18  31  48.56 

a.5a99 

27  43  30-9 

3.469 

8 

20  25  47.14 

3.3053 

22     6  36.9 

Z0.037 

9 

18  34  20.20 

3.5246 

27  39  57-7 

3.637 

9 

20  27  59.25 

a.X983 

21  56  32.2 

XO.139 

10 

18  36  51.51 

3.5x91 

27  36  14.4 

3.805 

10 

20  30  10.93 

3.X9xa 

21  46  21.4 

Z0.330 

11 

18  39  22.49 

a.Si34 

27  32  21. 1 

3.971 

II 

20  32  22.19 

3.184a 

21  36    4.6 

10.338 

12 

18  41  53.12 

3.5077 

27  28  17.9 

4.136 

12 

20  34  33-03 

3.177a 

21  25  42.0 

xo.4a5 

13 

18  44  23.41 

2.5019 

27  24    4.8 

4.a99 

13 

20  36  43.45 

3.X703 

21  15  13.6 

10.522 

14 

18  46  53-35 

3.4960 

27  19  42.0 

4.46X 

14 

20  38  53-45 

3.163a 

21     4  39-4 

zo.6t7 

15 

18  49  22.93 

3.4900 

27  15    9-5 

4.633 

15 

20  41    3.03 

2.Z563 

20  53  59.6 

X0.709 

16 

18  51  52.15 

3.4839 

27  10  27.4 

4.78a 

16 

20  43  12.20 

a. 1494 

20  43  14.3 

Z0.80X 

17 

18  54  21.00 

a. 4778 

27     5  35-7 

4.941 

17 

20  45  20.96 

3.X4a6 

20  32  23.5 

10.892 

18 

18  56  49-49 

2.4717 

27    0  34.5 

5.098 

18 

20  47  29.31 

a.1358 

20  21  27.2 

Z0.982 

19 

18  59  17.60 

a. 4653 

26  55  23.9 

5 .353 

19 

20  49  37-25 

3.1390 

20  10  25.7 

ZZ.068 

20 

19     I  45-33 

a. 4589 

26  50    4.1 

5.407 

20 

20  51  44.79 

a.xaa3 

19  59  19.0 

XI. 155 

21 

19    4  12.67 

a. 4535 

26  44  350 

5.563 

21 

20  53  51-93 

a.xxs7 

19  48    71 

11.240 

22 

19    6  39.63 

3.4460 

26  38  56.7 

5-713 

22 

20  55  58.67 

3.X09X 

19  36  50.2 

XX. 3*3 

23 

19    9    6.19 

a. 4394 

26  33    9.4 

5.863 

^Z 

20  58    5.02 

a. teas 

19  25  28.3 

IX  .407 

24 

19  II  32.36 

a. 4338 

S.  26  27  13. 1 

6. ox  3 

24 

21    0  ZO.97 

a. 0959 

S.  19  14    1.4 

1X^7 

XII. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour/ Right  Ascension. 


Difif. 

for 

xMin. 


Declination. 


o 

I 

2 

3 
4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 

15 
i6 

17 
i8 

19 
20 

21 

22 

23 


o 

I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

IS 
16 

17 
18 

19 
20 

21 

22 

23 
24 


TUESDAY  29. 


b    xn 
21     o 

21     2 

21     4 

21     6 

21     8 

21  10 

21  12 
21  14 
21  16 
21  18 
21  20 
21  22 
21  24 
21  26 
21  28 
21  30 
21  32 

21  34 
21  36 
21  38 
21  40 
21  42 
21  44 
21  46 


21    48 

21    50 
21    52 

21  54 
21  56 

21  58 

22  o 


s 

8 

10.97 

a.09S9 

S.    I 

16.53 

a. 0894 

21.70 

3.0830 

26.49 

a. 0766 

30.89 

a .0703 

3492 

a. 0640 

38.57 

a. 05  78 

41.85 

a. 051 7 

44.77 

a. 0456 

4732 

a. 039s 

4951 

a. 0335 

5134 

3.0375 

52.81 

a.o3i6 

53-93 

a.oi58 

54-71 

a.oxox 

Y 

55-14 

a. 0044 

55-24 

X.9988 

55-00 

x.993a 

54-42 

X .9876 

53-51 

X.9833 

52.28 

X .9768 

50-73 

1.97x6 

48.87 

X .9663 

46.69 

X.961X 

S.  X 

tt 


9  14 
9    2 

8  50 

839 
8  27 

8  15 
3 
51 
39 
27 
IS 
3 

50 
38 

25 

13 
o 

48 

35 
22 

9 

57 
44 
31 


WEDNESDAY  30. 


22 

22 
22 
22 
22 


2 

4 
6 

8 

9 
22  II 

22  13 

22  15 

22  17 

22  19 

22  21 

22  23 

22  25 

22  26 
22  28 
22  30 
22  32 
22    34 


44.20 

1.9560 

41.41 

X.9510 

38.32 

X.9460 

34.93 

1.94x1 

3125 

X .9363 

27.28 

»-93«4 

23.02 

X .9368 

18.49 

x.9a2a 

13-68 

1.9x76 

8.60 

X.913X 

3-25 

X.9087 

57-64 

X.9043 

5176 

X.8999 

45-63 

X.8958 

39.26 

X.8917 

32.63 

1.M7S 

25-76 

X.8836 

18.66 

X.8797 

11.32 

X.8758 

3-76 

1.8720 

5596 

X.8683 

47-95 

X.8647 

3972 

1.86x1 

31.28 

X.8576 

22.63 

1.854* 

4 
4 
3 
3 
3 

3 

2 

2 

2 
2 
2 
I 
I 
I 
I 
o 
o 
o 
o 
o 

9 
9 
9 
9 


18 

5 
51 
38 

25 
12 

58 
45 
32 
18 

5 
51 
38 

24 
10 

57 
43 
29 

15 

2 

48 

34 
20 

6 


S.    8  52 


1.4 
29.8 

53-4 
12.3 
26.7 

36.5 
42.0 

43-1 
39-8 

32.4 
20.8 

5-2 
45-6 
22.1 
54.8 
23.6 
48.8 
10.4 
28.4 

43-0 

54-1 

1.9 

6.4 
7.7 


5-9 
i.o 

53-1 

42-3 
28.6 

12. 1 

52-9 
31.0 

6-5 
395 

lO.O 

38.0 

3-7 
27.1 

48.3 

7-3 
24.2 

39- 1 
52.0 

2-9 
12.0 

19-3 
24.8 

28.7 
30-9 


Biff. 

for 

xMin. 


IX. 487 
11.567 
XX. 646 

XX. 733 

IX. 798 
XX. 87a 

X1.94S 
xa.ox8 
xa.089 
xa.X58 
13.337 
X3.a93 
ia.359 
13.433 
12.487 
13.550 

13. 6X0 
Z3.67O 
Xa.738 
X3.786 
13. 843 
13. 897 

xa.9sa 
X3.004 


13 .056 
X3.X07 
13.XS6 
X3.904 
13.358 
13.397 
X3 .34a 
13.387 
X3 .439 
X3.47X 
13.5x3 

X3.S59 
X3.S9X 
Z3.638 
X3.665 
X3.70X 

13.73s 
13.768 
13.803 

X3 .833 
X3.863 
X3.893 
X3.9aa 
X3.949 
X3.977 


Hour. 


Right  Ascension. 


Diff. 

for 

X  Min. 


Declination. 


Diff. 

for 

X  Min. 


THURSDAY,  OCTOBER  i. 


h    m       s 
22  34  22.63 


s 
1.8543 


tt 


S.    8  52  30.9 


it 
13.977 


PHASES  OF  THE  MOON. 


d     h      m 
O     Full  Moon        .     .     .     .Sept.      4    2     1.2 

<[     Last  Quarter 125  48.3 

0    New  Moon       19    9  33-3 

3)     First  Quarter 26    o    3.0 


d      h 
^     Apogee        Sept.       8  15.7 

C     Perigee        20  18.5 
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OCTOBER,  1914. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat. 

SUN. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


h      zn       s 
2  27  22.67 

2  30  59-86 

2  34  37.35 

238  I515 
2  41  53.28 

24531.78 

2  49  10.67 
2  52  49.96 
2  56  29.68 

3  o    9.85 

3  350.49 
3    731.62 

3  II  13.27 

3  14  55.45 
31838.18 

3  22  21.47 
326  5.34 
3  29  49.81 

3  33  34.89 
3  37  20.58 
341    6.91 

3  44  53.88 

34841.51 
3  52  29.80 

3  56  18.77 

4  o  8.43 
4    358.80 

4  749.90 
4  II  41.74 

4  15  34.32 
4  19  27.66 


142321.77 


Di£F.for 
z  Hour. 


s 

9.Q44 

9.056 
9.068 

9.082 
9.097 

9."3 

9.129 
9.146 
9.164 

9183 
9.204 

9.225 

9.247 
9.269 

9.292 

9.316 

9340 
9365 

9.391 
9417 
9-443 

9.470 
9.498 
9.526 

9-555 

9584 
9.614 

9.644 

9-675 
9707 
9.739 

9.771 


Apparent  Decli- 
nation. 


tt 


S.  25734.9 

32052.6 

3  44    7-8 

4  720.5 
4  30  30.3 

4  53  37.0 

5  16  40.1 

5  39  39.3 

6  234.1 

6  25  24.3 

6  48    9.6 

7  10  49.6 

7  33  23.8 

75551.9 

8  18  13.5 

8  40  28.3 

9  235.8 
9  24  35-5 

94627.1 
10  8  lo.i 
10  29  44.2 

10  51    8.9 

11  12  23.7 
II  3328.3 

11  5422.3 

12  15    5.2 
12  35  36.8 

12  55  56.6 

13  16    4.2 

13  35  59-3 
13  55  41.4 

S.  14  15  IO»2 


Diff.  for 
z  Hour. 


n 


-58.26 
58.18 
58.08 

-57.97 
57.84 
57.70 

-57-55 
57.38 
57.19 

-56.99 
56.77 
56.54 

-56.29 
56.03 

55.75 

-55.46 

55.15 
54-82 

-54.48 
54." 
5372 

-53-32 
52.90 
52.46 

-52.01 

51.55 
51.07 

-50.57 
50.05 

4952 
48.98 

—48.41 


Semidiazn- 
eter. 


It 


6  0.66 
6  0.94 
6  1.22 

6  1.50 
6  1.77 
6  2.05 

6  2.32 
6  2.59 
6  2.86 

6  3.13 
6  3.40 

6  3.67 

6  3.94 
6  4.21 

6  4.48 

6  4-75 
6  5.03 
6  5.30 

6  5.57 
6  5.84 

6  6. 1 1 

6  6.38 
6  6.65 
6  6.92 

6  7.19 
6  7.46 

6  7.73 

6  7.99 
6  8.25 
6  8.51 
6  8.77 


16  9.02 


Sidereal 

Tizneof 

Semidi- 

ameter 

Passing 

Me- 
ridian. 


64.29 

64.33 
64.38 

64.43 
64.48 

64.53 

64.59 

64.65 
64.71 

64.78 
64.85 
64.92 

64.99 
65.07 

65.15 

65.23 

65.31 
65.40 

6549 
65.58 
65.67 

65.77 
65.87 

65.97 

66.07 
66.18 
66.29 

66.39 
66.50 
66.61 
66.72 

66.83 


Equation  of 
Time,  to  be 
Subtracted 

from 
Apparent 


zn       s 

o  5.66 
o  24.97 
o  43.99 

I  2.69 
I  21.06 
I  39.06 

1  56.68 

2  13.90 
2  30.68 

2  47.02 

3  2.89 
3  18.27 

33314 

3  4748 

4  1.27 

4  14.49 
427.14 

43919 

4  50.63 

5  1.46 
5  11.66 

5  21.22 

5  30.13 
5  38.37 

5  45.93 
5  52.80 

5  58.97 

6  4.42 

6  9.13 
6  13.09 
6  16.29 


Diff. 

for 

zHour. 


s 
0.810 

0.798 
0.785 

0.772 

0.757 
0.742 

0.726 
0.708 
0.690 

0.671 
0.651 
0.630 

0.608 
0.586 

0.563 

0.539 

0.514 
0.489 

0.464 
0.438 
0.41 1 

0.384 

0.357 
0.329 

0.300 
0.271 
0.241 

0.2II 
0.180 
0.149 
O.II7 


16  18.73      0.084 


NoTS.— The  mean  time  of  semidiameter  passing  meridian  zziay  be  found  by  subtracting  o".i8  from  the  sidereal  tizne. 
The  sign  —  prefixed  to  the  hourly  change  of  decliziation  indicates  that  south  decliziations  are  increasizig. 


n. 


OCTOBER,  1914. 


Ill 


AT  GREENWICH  MEAN  NOON. 


Day  of 

the 
Week. 


1^ 


Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat. 

SUN. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

I? 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 

31 

32 


THE  SUN'S 


Apparent  Richt 
Asceoftion. 


h  m   8 
2  27  24.19 

2  31   1.43 

2  34  38-97 

2  38  16.82 
2  41  55.00 

2  45  33.55 

2  49  12.48 
2  52  51.82 

2  56  3159 

3  o  11.81 

3  3  52.49 
3  7  3367 

3  II  1536 
3  14  57.58 
3  18  40.35 

3  22  23.68 
3  26  7.59 
3  29  52.10 

3  33  37.21 
3  37  22.94 
3  41  930 

3  44  56.30 
3  48  43.96 
3  52  32.28 

3  56  21.28 

4  o  10.97 

4  4  1.37 

4  7  52.49 
4  II  44.34 
4  15  36.94 
4  19  30.30 


14  23  24.43 


Diff.  for 
z  Hoixr. 


s 
9.046 

9.058 
9.070 

9.084 
9.099 

9."5 

9131 
9.148 

9.166 

9.185 
9.206 
9.227 

9.248 
9.270 

9293 

9317 
9342 
9367 

9-393 
9419 

9445 

9472 
9  499 
9.527 

9556 

9.585 
9.615 

9-645 
9.676 

9.708 

9.740 

9.772 


Apparent  Decfin*. 
tion. 


/r 


S.  2  57  44.7 

3  21  2.5 

3  44  18.1 

4  7  31. 1 
4  3041.2 

4  53  48.1 

5  16  51.5 

5  39  50.9 

6  2  46.0 

6  25  36.5 

6  48  22.0 

7  II  2.1 

7  33  36.5 

7  56  4.8 

8  18  26.6 

8  40  41.5 

9  2  49.1 

9  24  48.9 

9  46  40.6 
10  8  23.7 
10  29  57.8 

10  51  22.5 

11  12  37.3 
II  33  42.0 

11  54  36.0 

12  15  18.9 

12  35  50.4 

12  56  lO.I 

13  16  17.7 
13  36  12.7 

13  55  54.7 
S.  14  15  23.4 


Dtff.for 
I  Hour. 


rr 


-58.28 
58.20 
58.10 

-57.98 
57.85 

57-71 

-57-56 

57.39 
57.20 

-57.00 
56.78 

56.55 

-56.30 
56.04 
5576 

-55.46 

55.15 
54.82 

-5448 
54.12 

53.73 

-53.33 
52.91 
5247 

-52.02 

51.55 
51.07 

-50.57 
50.05 

49.52 
48.98 

-48.41 


Equation  oi 

Time,  to  be 

Added  to 

Mean  Time. 


m        8 
10     5.80 

10  25.ii 
1044.13 

11  2.83 
II  21.20 
II  39.20 

11  56.82 

12  14.04 
12  30.82 

12  47.16 

13  3.03 
13  18.41 

13  33.27 

13  47.61 

14  1.40 

14  14.62 
14  27.26 

14  39.31 

14  50.75 

15  1.57 

15  11-77 

15  21.32 
15  30.22 

15  38.45 

15  46.01 
15  52.87 

15  59.03 

16  4.47 
16  9.18 
16  13.13 
16  16.32 

16  18.74 


Diff.  for 
X  Hour. 


8 
0.810 

0.798 
0.785 

0.772 

0.757 
0.742 

0.726 
0.708 
0.690 

0.671 
0.651 
0.630 

0.608 
0.586 
0.563 

0.539 

0.514 
0489 

0.464 
0.438 
0.41 1 

0.384 

0.357 
0.329 

0.300 
0.271 
0.241 

o.2ir 
0.180 
0.149 
0.117 

0.084 


Sidereal  Time, 

or  Right  Aflcen- 

sionoCMean 

Sun. 


h  m   8 

2  37  29.99 
2  41  26.54 

2  45  23.09 

2  49  19.65 
2  53  16.20 

2  57  12.76 

3  I  9.31 
3  5  5.86 
3  9  2.42 

3  12  58.97 
3  16  55.52 
3  20  52.08 

3  24  48.63 
3  28  45.19 
3  32  41-74 

3  36  38.30 
3  40  34.85 

3  44  31.41 

3  48  27.96 
3  52  24.52 

3  56  21.07 

4  o  17.62 
4  4  14.18 
4  8  10.73 

4  12  7.29 

4  16  3.84 
4  20  0.40 

4  23  56.95 

4  27  53.51 
4  31  50.06 

4  35  46.62 


14  39  43.18 


NoTS. — ^Tbe  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations 
are  increasing. 


Diff.  for  z  Hour, 

+9F.856S. 

(Table  m.) 
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OCTOBER,  1914 


III. 


AT  GREENWICH  MEAN  NOON. 


ji   ■ 

'J 
1^ 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


OS 
Q 


274 

275 
276 

277 
278 

279 

280 
281 

282 

283 
284 

285 

286 
287 
288 

289 
290 
291 

292 

293 
294 

295 
296 

297 

298 

299 
300 

301 
302 

303 
304 

305 


THE  SUN'S 


True  Longitude. 


A' 


rt 


87     28 

88  27 

89  26 


0.2 

1-5 
4-7 


90  25     9.9 

91  24  17.2 

92  23  26.5 

93  22  38,0 

94  21  51.8 

95  21     7.7 

96  20  25.9 

97  19  46.4 

98  19     9.2 


199 
200 
201 

202 
203 
204 

205 
206 
207 

208 
209 
210 

2X1 
212 

213 

214 

215 
216 

217 


8  34.4 
8  1.8 
7  31.6 


7 
6 


3-7 
38.0 


6  14.4 

5  52.9 

5  33-4 

5  15.8 

5  0.0 

4  46.0 

4  33-6 

4  23.0 

4  14.0 

4  6.7 

4  i.o 

3  57.0 

3  54.8 

3  54.2 


218  13  55.4 


// 


27  15.7 

26  16.8 

25  19.9 

24  25.0 

23  32.2 

22  41.4 

21  52.8 

21  6.4 

20  22.3 


9  404 
9    0.8 

8  23.5 


7 

7 
6 

6 

5 

5 

5 
4 
4 


48.5 
15.8 

45.5 

17.4 
51.6 

27.9 

6.2 
46.6 
28.9 


4  13.0 

3  58.8 

3  46.4 

3  35.6 

3  26.5 

3  190 

3  13.2 

3  91 

3  6.7 

3  6.0 


13     7.0 


Diff.  for 
I  Hour. 


47.51 
47-59 
4767 

47.76 
47.85 
47-94 

48.03 
48.12 
48.21 

4830 
48.40 

48.50 

48.59 
48.69 

48-79 

48.88 
48.97 
49.06 

49-15 
49-23 
49-30 

49-38 

49-45 
4952 

49.59 
49.66 

49.73 

49.80 
49.87 

49-94 
50.01 


150.09 


Latitude. 


tt 


—  0.06 
-hO.05 

0.17 

+  0.28 
0.38 
0.43 

+  0.48 
0.50 
0.49 

+  0.46 

0.39 
0.30 

-hO.19 
+  0.07 

—  0.07 

—  0.21 

0.34 
0.45 

-0.56 
0.62 
0.66 

—  0.67 
0.64 
0.58 

-0.50 

0.39 
0.27 

—  0.14 

—  O.OI 
+  O.II 

0.22 
+0.32 


Logarithin  oC  the 

Radius  Vector  <^ 

the  Earth. 


o.cxx)  3800 

0.000  2543 
0.000  1289 

0.000  0039 
9.999  8794 

9.999  7554 

9.9996318 
9.999  5087 
9.999  3861 

9.999  2639 

9.999  1420 
9.999  0204 

9.998  8990 

9-998  7778 

9.998  6566 

9998  5353 
9.9984138 
9.998  2922 

9.998  1703 
9.998  0482 

9-997  9259 

9.997  8036 
9.997  6814 

9.997  5596 

9-997  4381 

9.9973173 
9.997  1973 

9.997  0783 
9.996  9604 
9.996  8436 
9.996  7282 

9.996  6143 


Diff.  fof 
zHour. 


-52.5 

524 
52.2 

-52.0 

51.8 
51.6 

-514 
51.2 

51  o 

-50.8 

50.7 
50.6 

-50.5 
50.5 
50.5 

-50.6 
50.6 

50.7 

-50.8 

50.9 
51.0 

-50.9 
50.8 

50.7 

-50.5 

50.3 
50.0 

-49.5 
48.9 

48.4 

47.8 

-47.2 


NoTB.—The  longitudes  in  the  column  Jl  are  referred  to  the  true  equinox  ol  their  qpm  date,  while 
those  in  the  column  jl'  are  referred  to  the  xnean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year.  , 


Mean  Time  of 
Sidereal  Noon. 


h  m    t 
I  20  38.20 

I  16  42.29 

I  12  46.39 

I  8  50.48 

I  4  54.57 
I  o  58.66 

o  57  2.76 
o  53  6.85 
o  49  10.94 

o  45  15.03 
o  41  19.12 

o  37  23.21 

o  33  27.31 
o  29  31.40 
o  25  35.49 

o  21  39.58 
o  17  43.67 
o  13  47.76 

o  9  51.86 

o  5  55.95 
o  2  0.04 

9  58  4.13 
9  54  8.22 
9  50  12.31 

9  46  16.40 
9  42  20.49 
9  38  24.58 

9  34  28.67 
9  30  32.76 
9  26  36.85 
9  22  40.94 

9  18  45.04 
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THE  MOON'S 


SBMIDIAMKTER. 


HORIZONTAI.  PARALLAX. 


UPPER  TRANSIT. 


AGS. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


Noon. 


// 


5 
4 


4 

4 


4 
4 

4 

4 
5 
5 


6 
6 
6 

6 
6 
6 


5 
5 
5 

5 
4 
4 
4 


30 

56.7 
51-6 

47-7 
45-1 
43.9 

44-5 
47.0 

51.7 

58.7 
8.2 

20.1 


5  34.1 

5  49-5 

6  54 


Midnight. 


Noon. 


20.4 
33.0 
41.7 

45-3 
43.4 
36.3 


6  25.1 
6  11.4 

5  56.4 


41.7 
27.9 

159 

5.8 

57-7 
516 

47.3 


14  44.7 


ft 


ft 


4  59-7 
4  54-0 
4  49-5 

4  46.2 

4  44-3 
4  44-0 

4  45-5 
4  49-0 

4  54.9 

5  3-2 

5  13.9 
5  26.9 

5  416 

5  57-5 

6  13.1 

6  27.1 

6  37.9 
6  44.1 

6  45.0 
6  40.4 
6  31. 1 

6  18.5 
6     4.0 

5  490 

5  34.6 
5  21.7 
5  10.6 

5  1.5 
4  54-5 
4  49-3 
4  45-8 


55  8.33 
54  45-18 
54  26.39 

54  ^2.03 
54  2.48 

53  58.31 

54  0.34 

54  9-49 
54  26.64 

54  52.51 

55  27.41 

56  11.05 

57  2.29 

57  58.84 

58  57.10 

59  52.22 

60  38.47 
6i  10.30 

61  23.54 
61  16.52 
60  50.62 

60  9.68 
59  1910 
58  24.32 

57  30.06 
56  3976 
55  55-58 

55  18.57 
54  48.98 
54  26.57 
54  1076 
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14  43-9    54    0.95 


-1.056 
0.874 
0.693 

-0.503 

0.390 

-0.051 

+0.337 
0.543 
0.893 

+1.366 
X.641 
t.988 

+3.366 
3.431 
3.400 

+3.153 
1.663 
0.960 

+0.13 1 

—0.706 

1.436 

-1.946 
3.333 
3.399 

-3.197 
1.979 
1.696 

-1.387 
Z.080 

0.793 
0.530 

-0.391 


Midnight. 


ft 


54  56.21 

54  35.24 
54  18.64 

54  6.62 
53  59-68 

53  58.49 

54  3.97 
54  17.02 

54  38.45 

55  8,83 

55  48.19 

56  35.83 

57  30.10 

58  28.03 

59  25.40 

60  16.81 

60  56.50 

61  19.41 

61  22.55 

61  5.73 
60  31.70 

59  45.24 
58  51.89 
57  56.88 

57  4.25 
56  16.82 

55  36.15 

55  2.85 
54  36.91 
54  17.88 

54    5.14 


Difif.  for 
z  Hour. 
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—0.964 

0.783 
0.599 

-0.399 
-0.175 
+0.083 

+0.380 

0.713 
1.077 

+1-455 
1.830 

3.139 

+3.363 
3.436 
3.307 

+1.937 

1-334 

+0.555 

-0.395 
1.086 

1-715 

—3. 117 
3.391 
3.366 

—3.099 

1.843 
1-543 

-1.333 

0.933 
0.658 

0.408 


Meridian  of 
Greenwidi. 


h        m 

o  14.0 

0  54-3 

1  34.0 

2  I4.I 
2    55.6 

3  39.2 


4 

5 
6 


25-5 
14.7 

6.3 


59.4 
52.8 

8  45-6 


19  370 

20  27.0 

21  16.3 

22  5.9 

22  57.1 

23  51. 1 

6 

0  48.8 

1  50.3 

2  54.2 

3  57.9 

4  58.5 

5  54-2 

6  44.8 

7  30.9 

8  13.5 

8  54.0 

9  33.6 
10  13.3 


Difif.  for 
z  Hour. 


53  58.141  -0.179  i  10  54.2 


m 
1.71 

t.66 

1.66 

1.70 

1-77 
1.87 

1.99 
3.10 
3.19 

3.33 
3.33 
3.17 

3. II 
3.06 
3.05 

3.09 
3.18 
3.33 


3.49 
3.63 

3.68 
3.6z 

2.43 

3.31 
3.01 
1.84 

1.73 

1.66 
1.64 
1.67 

1.74 


Noon. 


d 
II. 6 

12.6 
13.6 

14.6 

15.6 
16.6 

17.6 
18.6 
19.6 

20.6 
21.6 
22.6 

23.6 
24.6 
25.6 

26.6 
27.6 
28.6 

0.2 
1.2 
2.2 

3-2 
4.2 

5.2 
6.2 

7.2 

8.2 

9.2 

10.2 

II. 2 
12.2 

13.2 


84368**— 19 14 8 


114 


OOTOBEK,  1914. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Ascension. 

Diff. 

for 

xMin. 

Declination. 

Diff. 

for 

X  Min. 

Hour. 

Right  Ascension. 

Diff. 

for 

X  Min. 

Declination. 

Diff. 

for 

xMin. 

THURSDAY  z. 

SATURDAY  3. 

h    m      9 

s 

0      f       ff 

// 

h 

m       s 

s 

0      /       " 

It 

o 

22  34  22.63 

1. 854* 

S.    8  52  30.9 

X3.977 

0 

0 

0  46.59 

X.7737 

N.    2  31  56.4 

14.3x4 

I 

22  36  13.78 

X.8508 

8  38  31.5 

X4.ooa 

I 

0 

2  32.95 

X.7727 

2  46    8.8 

X4.199 

2 

22  38*  4.73 

X.8475 

8  24  30.6 

14.027 

2 

0 

4  19-31 

x.7737 

3     0  20.3 

X4.X83 

3 

22  39  55-48 

1-8443 

8  10  28.3 

X4.0SO 

3 

0 

6     567 

X.7738 

3  14  30.8 

X4.X66 

4 

22  41  46.04 

1.84x2 

7  56  24.6 

X4.073 

4 

0 

7  52.04 

X.7730 

3  28  40.2 

14.147 

5 

2a  43  36-42 

X.838X 

7  42  Z9.5 

X4.096 

5 

0 

9  38.43 

x.7733 

3  42  48.5 

14. "9 

6 

22  45  26.61 

X.83SX 

7  28  13. I 

X4.IX7 

6 

0 

II  24.83 

X.7735 

3  56  55-7 

Z4.IX0 

7 

22  47  16.63 

1.8333 

7  14    5-5 

X4.137 

7 

0 

13  "-25 

x.7738 

4  "     1.7 

14.090 

8 

22  49    6.47 

X .8293 

6  59  56.7 

14.X56 

8 

0 

14  5769 

X.7743 

4  25    6.5 

14-069 

9 

22  50  56.14 

x.8a65 

6  45  46.8 

X4.X74 

9 

0 

16  44.17 

X.7749 

4  39  lo.o 

14.047 

xo 

22  52  45.65 

1.8138 

6  31  35-8 

X4.192 

10 

0 

18  30.68 

X.77S4 

4  53  12.2 

14.025 

II 

22  54  3500 

x.8ax3 

6  17  23.8 

14.207 

II 

0 

20  17.22 

X.7760 

5    7  13.0 

14. 002 

za 

22  56  24.19 

x.8x86 

6    3  10.9 

14. 222 

12 

0 

22     3.80 

X.7768 

5  21  12.4 

13-977 

13 

22  58  13.23 

x.8z6i 

5  48  57.1 

X4.»37 

13 

0 

23  50.43 

1-7775 

5  35  10.3 

X3-95> 

14 

23     0    2.12 

X.8137 

5  34  42.4 

14.352 

14 

0 

25  37.10 

X.7783 

5  49    6.7 

X3.937 

15 

23     I  50.87 

X.81X3 

5  20  26.9 

14.365 

15 

0 

27  23.82 

x-779a 

6    3     1-5 

13-900 

i6 

23    3  3948 

X.8090 

5    6- 10.6 

X4.277 

16 

0 

29  10.60 

X.7802 

6  16  54.7 

13-874 

17 

23     5  27.95 

X.8068 

4  51  53.7 

14.287 

17 

0 

30  57-44 

X.781Z 

6  30  46.3 

i3-»46 

i8 

23     7  16.29 

X.8047 

4  37  36.1 

X4.398 

18 

0 

32  44.33 

X.782X 

6  44  36.2 

13.8x7 

19 

23     9    451 

i.8oa6 

4  23  17.9 

X4.307 

19 

0 

34  31.29 

X.7833 

6  58  24.3 

13-787 

20 

23  10  52.60 

1.8006 

4    8  59.2 

14.3x6 

20 

0 

36  18.33 

X.7846 

7  12  10.6 

13-757 

21 

23  12  40.58 

X.7987 

3  54  40.0 

X4.3a4 

21 

0 

38     5-44 

X.7858 

7  25  55.1 

13-736 

22 

23  14  28.44 

X.7968 

3  40  20.4 

X4.330 

22 

0 

39  52.62 

X.7870 

7  39  37-7 

13-694 

23 

23  16  16.19 

1.7950 

RIDA1 

S.    3  26    0.4 
f  2. 

X4.336 

23 

0 

41  39.88 

SI 

X.7884 

LJNDA7 

N.    7  53  18.4 
^4- 

13.66a 

O 

23  18    3.84 

1.7933 

S.    3  II  40.1 

X4.34X 

0 

0 

43  27.23 

X.7899 

N.    8    6  57.1 

X3.637 

I 

23  19  51-39 

X.7917 

2  57  19-5 

X4.34S 

z 

0 

45  14.67 

1-79x4 

8  20  33.7 

13-593 

2 

23  21  38.84 

1. 7901 

2  42  58.7 

X4.348 

2 

0 

47     2.20 

X.7939 

8  34    8.3 

13.558 

3 

23  23  26.20 

Z.7886 

2  28  37.7 

X4.35X 

3 

0 

48  49.82 

X.794S 

8  47  40.7 

13.533 

4 

23  25  13.47 

X.7871 

2  14  16.6 

X4.353 

4 

0 

50  37-54 

1.7962 

9      I    II.O 

X3-486 

5 

23  27    0.65 

X.78S8 

I  59  55-4 

X4.354 

5 

0 

52  25.36 

X-7979 

9  14  39-0 

13-448 

6 

23  28  47.76 

1.7845 

I  45  34-1 

X4.354 

6 

0 

54  13-29 

X.7998 

9  28    4.8 

13.4IX 

7 

23  30  34-79 

X.7832 

I  31  12.9 

X4.353 

7 

0 

56     1.33 

I. 8016 

9  41  28.3 

13-373 

8 

23  32  21.74 

x.78ao 

I  16  51.7 

14.353 

8 

0 

57  49-48 

X.8035 

9  54  49-4 

13-333 

9 

23  34    8-63 

X.7809 

I     2  30.7 

14.348 

9 

0 

59  37-75 

X.8054 

10    8     8.1 

13.39X 

zo 

23  35  55-45 

1-7799 

0  48    9.9 

X4.345 

10 

I  26.13 

1.8074 

10  21  24.3 

13-349 

ZI 

23  37  42.22 

1.7790 

0  33  49-3 

X4.343 

II 

3  14.64 

1.8096 

10  34  38.0 

13.307 

Z2 

23  39  28.93 

I. 7781 

0  19  28.9 

X4.337 

12 

5    3-28 

1.8x17 

10  47  49-2 

X3.165 

13 

23  41  15-59 

1.7773 

S.    0     5    8.9 

14-33X 

13 

6  52.04 

I. 8138 

II     0  57.8 

i3.xax 

14 

23  43     2.20 

X.7765 

N.  0    9  10.8 

14.324 

14 

8  40.94 

1.8x63 

II  14    3-7 

X3 .076 

15 

23  44  48.77 

1.7758 

0  23  30.0 

14-3x7 

15 

10  29.98 

Z .8184 

11  27     6.9 

13  030 

i6 

23  46  35-30 

X.77S2 

0  37  48.8 

X4.J08 

16 

12  19.15 

1 .8206 

II  40     7.3 

X2.984 

17 

23  48  21.79 

X.7746 

0  52     7.0 

14.399 

17 

14    8.47 

1.8232 

II  53     50 

13.937 

i8 

23  50    8.25 

X.7741 

I     6  24.7 

14.390 

18 

15  57.93 

1.8256 

12     5  59-8 

13.890 

19 

23  51  54.68 

«.7737 

I  20  41.8 

X4.279 

19 

17  47-54 

1.8283 

12  18  51.8 

ia.842 

20 

23  53  41.09 

X.7733 

I  34  58.2 

X4.367 

20 

19  37-31 

1 .8308 

12  31  40.8 

ia.79a 

21 

23  55  27.48 

1. 7731 

I  49  13.9 

X4.256 

21 

21  27.24 

1  8334 

12  44  26.8 

xa.74a 

22 

^3  57  13-86 

1.7739 

2    3  28.9 

14.343 

22 

23  17.32 

X.8360 

12  57     9.8 

X2.69X 

«3 

23  59    0.23 

1.7738 

2  17  43-1 

14.229 

23 

25     7.56 

X.8388 

13     9  49-7 

12.639 

24 

0    0  46.59 

x.77a7 

N.   2  31  56.4 

X4.214 

24 

26  57.97 

X.8416 

N.  13  22  26.5 

13.587 
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Diff. 

for 

zMta. 

DecUnatioa. 

Diff. 
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WEDNESDAY  7. 
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26  57.97 

Z.8416 

N.  13  22  26.5 
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2  59  24.45 

3.0338 

N.  22  10  19.8 
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I 

28  48.55 
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13  35    o-i 
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I 

3     I  26.01 
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22  19  22.0 
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2 
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1.8473 

13  47  30.5 
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2 

3    3  27.84 

3.0338 

22  28  18.6 

8.896 

3 

32  30.22 

z .8509 

13  59  57.6 

za.4a4 

3 

3    5  29.94 

a. 0373 

22  37    9-5 

8.800 

4 

34  21-32 

'.853a 

14  12  21.4 

za.368 

4 

3    7  32-31 

3.04x8 

22  45  54-6 

8.703 

5 

36  12.60 

z  .856a 

14  24  41.8 
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5 

3    9  34.95 

3.0463 
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6 
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6 
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7 
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7 
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8 
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8 
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9 
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3.0689 

23  36  21.6 

8.Z07 

II 

47  24-25 

Z.87S4 

15  37  30-8 

XI. 955 

II 

3  21  56.50 

3.0735 

23  44  25.0 

8.005 

12 

49  16.87 

Z.8788 

15  49  26.2 

zx.892 

12 

3  24    1.05 
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25  3^  45-9 

6.353 

4 

2 

19  48.21 

1.9383 

18  51    6.3 

Z0.78Z 

4 

3  57  50-41 

2.X493 

25  44  57-6 

6.X37 

5 

2 

21  44.63 

z.94a3 

19    I  50.9 

ZO.704 

5 

3  59  59-49 

a.Z535 

25  51     ^3 

6.030 

6 

2 

23  41.29 

Z.9463 

19  12  30.8 

zo.6a6 

6 

4    2    8.83 

3.X577 

25  57     o-o 

5.903 

7 

2 

25  38.18 

Z.9S03 

19  23    6.0 

IO.S47 

7 

4    4  18.41 

3.z6x9 

26    2  50.5 

5.783 

8 

2 

27  35-33 

Z.9545 

19  33  36.5 

Z0.469 

8 

4    6  28.26 

3.X663 

26    8  33.9 

5.663 

9 

2 

29  32.72 

Z.9S87 

19  44    2.3 

Z0.389 

9 

4    8  38.36 

3.X703 

26  14  10. 1 

5.543 

10 

2 

31  30-37 

i.96a8 

19  54  23.2 

Z0.307 

10 

4  10  48.70 

3.X744 

26  19  39.1 

5-432 

II 

2 

33  28.26 

1.9670 

20    4  39.2 

zo.aa6 

II 

4  12  59.29 

3.Z786 

26  25    0.8 

5.301 

12 

2 

35  26.41 

Z.9713 

20  14  50.3 

ZO.Z43 

12 

4  15  10.13 

3.1837 

26  30  15.2 

5.178 

13 

2 

37  24-81 

I  9755 

20  24  56.4 

Z0.059 

13 

4  17  21.21 

3.X867 

26  35  22.2 

5.054 

M 

2 

39  23.47 

1.9798 

20  34  57-4 

9.97s 

14 

4  19  32.53 

3.X908 

26  40  21.7 

4.930 

15 

2 

41  22.39 

Z.9841 

20  44  53-4 

9.890 

15 

4  21  44.10 

3.X948 

26  45  13.8 

4.806 

16 

2 

43  21.56 

1.9884 

20  54  44-2 

9.804 

16 

4  23  55.90 

3.1985 

26  49  58.4 

4.68X 

17 

2 

45  21.00 

1.9938 

21     4  29.9 

9.717 

17 

4  26     7.92 

3.3033 

^^  54  35-5 

4.555 

18 

2 

47  20.70 

z.997a 

21  14  10.3 

9.639 

18 

4  28  20.18 

3.2063 

26  59    5.0 

4.437 

19 

2 

49  20.66 

a.ooz6 

21  23  45.4 

9.541 

19 

4  30  32-67 

3.3ZOO 

27    3  26.8 

4.300 

20 

2 

51  20.89 

a.oos9 

21  33  15-2 

9.45a 

20 

4  32  4538 

a.3Z37 

27     7  41.0 

4.17a 

21 

2 

53  21.37 

a  .OZ03 

21  42  39.6 

9.361 

21 

4  34  58-31 

3.3x74 

27  "  47.4 

4.043 

22 

2 

55  22.13 

a. 0149 

21  51  58.5 

9.369 

22 

4  37  11-47 

3.33XX 

27  15  46.1 

3-9x3 

23 

2 

57  23.16 

a. 0193 

22     I  II. 9 

9.177 

23 

4  39  24.84 

3.3346 

27  19  37.0 

3.783 

24 

2 

59  24.45 

a. 0338 

N.  22  10  19.8 

9.084 

24 

4  41  38-42 

3.338x 

N.  27  23  20.1 

3.652 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Aflcctuion. 

Diff. 

for 

xMin. 

Dedimitina. 

Diff. 
for 

Hour. 

Diff. 

for 

xMin. 

Decliuatioa. 

Diff. 
for 

A^\M%mm  m 

iMin. 

xMin. 

SATURDAY  17. 

MONDAY  19. 

h    m       8 

s 

•      /       // 

tf 

h    m       s 

9 

m        t          n 

It 

o 

II  SO  19.77 

a.x884 

S.    I  10  25.1 

17 

569 

0 

13  39  49-94 

3.40x8 

S.  14  47  540 

15  •67a 

I 

II  52  311S 

a.x9Xo 

I  27  59.1 

17 

■57* 

I 

13  42  14.23 

3.4078 

IS    3  315 

XS.S77 

2 

n  54  42.69 

2.X937 

I  45  33-7 

17 

579 

2 

13  44  38.88 

3.4x38 

15  19    3-3 

15-483 

3 

II  56  5439 

9.1964 

2    3    8.6 

17 

584 

3 

13  47    389 

3.4x98 

15  34  29.3 

15.383 

•    4 

II  59    6.26 

9.I9M 

2  20  43.8 

17 

S88 

4 

13  49  29.26 

3.4359 

15  49  49-3 

X5.a8a 

5 

12     X  18.31 

a.aoaj 

2  38  19.2 

17 

590 

5 

13  51  55.00 

2 .43*0 

16    5    3.2 

15.X79 

6 

12    3  30.S4 

9.90S4 

2  55  54.6 

X7 

589 

6 

13  54  21.10 

2.4381 

16  20  10.8 

15.074 

7 

12     5  42.96 

a. 2085 

3  13  29.9 

X7 

.587 

7 

13  56  47-57 

a. 4443 

16  35  12. 1 

X4.967 

8 

12    7  5SS6 

a.axx7 

3  31    5-0 

17 

583 

8 

13  59  14.41 

2.4504 

16  50    6.8 

X4.857 

9 

12  10    8.36 

a.aijo 

3  48  39-9 

17 

■577 

9 

14     I  41.62 

2.4566 

17     4  54-9 

X4.745 

lO 

12  12  21.36 

a.ai84 

4    6  14.3 

17 

.569 

10 

14    4    9.20 

2.4638 

17  19  36.2 

X4.631 

II 

12  14  34.57 

a.aax9 

4  23  48.2 

17 

559 

II 

14    6  37.15 

2.4690 

17  34  10.6 

14.5x5 

12 

12  16  47.99 

a.aass 

4  41  21.4 

X7 

547 

12 

14    9    5.48 

2 .4753 

17  48  38.0 

14.397 

13 

12  19    1.63 

a.aa9X 

4  58  53-8 

17 

53a 

13 

14  II  34.18 

a  .48x4 

18     2  58.2 

I4.a75 

14 

12  21  15.48 

a.ajaS 

5  16  25.3 

17 

5x7 

14 

14  14    3-25 

2.4876 

18  17   II.O 

14. xsa 

IS 

12  23  29.56 

3.3366 

5  33  55-8 

17 

.498 

15 

14  16  32.69 

a. 4938 

18  31  16.4 

14.027 

i6 

12  25  43.87 

a. 3404 

5  51  25.1 

»7 

.477 

16 

14  19    2.50 

2.5000 

18  45  14.2 

13.899 

17 

12  27  58.41 

a. 3444 

6    8  53.1 

17 

455 

17 

14  21  32.69 

2.5063 

18  59    4-3 

13.770 

i8 

12  30  13.20 

a.a48s 

6  26  19.7 

17 

.430 

18 

14  24    3-25 

2.5x24 

19  12  46.6 

13.638 

19 

12  32  28.23 

a. 7536 

6  43  44-7 

17 

403 

19 

14  26  34.18 

2.5186 

19  26  20.9 

13.503 

20 

12  34  4351 

3.3568 

7     I    8.1 

17 

375 

20 

14  29    5.48 

2.5248 

19  39  47  0 

13.367 

21 

12  36  59.04 

3.36x0 

7  18  29.7 

17 

344 

21 

14  31  37-15 

2.5309 

19  53     5-0 

X3.330 

22 

12  39  14.83 

3.3654 

7  35  49-4 

17 

3IX 

22 

14  34    9- 19 

a. 5370 

20    6  14.6 

13.089 

23 

12  41  30.89 

3.3698 

S.     7  53    70 

17 

276 

23 

14  36  41.59 

a.543X 

S.  20  19  15.7 

ia.947 

ST 

JNDA\ 

r  18. 

TL 

lESBA' 

Y  20. 

o 

12  43  47.21 

3.3745 

S.    8  10  22.5 

X7.a39 

0 

14  39  1436 

3.5492 

S.  20  32    8.2 

xa.8oa 

I 

12  46    3.81 

3.2789 

8  27  35.7 

17-199 

I 

14  41  47.49 

a.555a 

20  44  52.0 

X3.656 

2 

12  48  20.68 

«.a835 

8  44  46.4 

X7.IS7 

2 

14  44  20.98 

2.56x2 

20  57  26.9 

xa.507 

3 

12  50  3783 

3.3883 

9     I  54.5 

X7.XX3 

3 

14  46  54.83 

2.5672 

21    9  52.8 

ia.357 

4 

12  52  5527 

3.9930 

9  18  59-9 

17.067 

4 

14  49  29.04 

a.S730 

21  22    9.7 

xa.aos 

5 

12  55  12.99 

3.3978 

9  36    2.5 

17.019 

5 

14  52    359 

2.5788 

21  34  17.4 

X2 .050 

6 

12  57  31.01 

a  .3038 

9  53    2.2 

16.968 

6 

14  54  38.50 

a..s847 

21  46  15.7 

XX. 893 

7 

12  59  49-33 

3.3078 

lo    9  58.7 

16.9x5 

7 

14  57  13-75 

a. 5903 

21  58    4.6 

11.736 

.    8 

13     2     7.95 

3.3x39 

10  26  52.0 

X6.860 

8 

14  59  49-34 

2.5960 

22    9  44.0 

11.576 

9 

13     4  26.88 

3.3x8x 

10  43  41.9 

z6.8o3 

9 

15     2  25.27 

a. 6016 

22  21  13.7 

11.413 

lO 

13    6  46.12 

3.3233 

II    0  28.3 

16.743 

10 

15     5     1-53 

2.6071 

22  32  33.6 

XX. 349 

II 

13    9    567 

9.3385 

II  17  II. I 

X6.683 

II 

IS     7  38.12 

2.6126 

22  43  43-6 

ZX.084 

12 

13  11  25.54 

3.3338 

II  33  50.1 

X6.617 

12 

15  10  15.04 

2.6180 

22  54  43.7 

X0.9I7 

13 

13  13  45-73 

3.339* 

II  50  25.2 

16.S5X 

13 

15  12  52.28 

2.6333 

23     5  33-7 

10.747 

14 

13  16    6.24 

3.3446 

12    6  56.2 

76.482 

14 

15  15  29.84 

3.6385 

23  16  13.4 

XO.S76 

IS 

13  18  27.08 

3.3501 

12  23  23.1 

x6.4X3 

IS 

15  18    7.70  < 

3 .6336 

23  26  42.8 

X0.403 

i6 

13  20  48.25 

2.3S57 

12  39  45-7 

16.339 

16 

15  20  45-87 

3  .6387 

23  37     1-8 

xo.a30 

17 

13  23    976 

3.36x3 

12  56    3.8 

X6.363 

17 

15  23  24.34 

3.6436 

23  47  10.4 

10.054 

i8 

13  25  31.61 

3.3669 

13  12  17.2 

x6.x8s 

18 

15  26    3.10 

3.6484 

23  57    8.3 

9.877 

19 

13  27  53-79 

3.37*6 

13  28.26.0 

X6.X06 

19 

15  28  42.15 

2  .6533 

24    6  55.6 

9.698 

20 

13  30  16.32 

3.3784 

13  44  29.9 

16.033 

20 

15  31  21.48 

2.6578 

24  16  32.1 

9.517 

•  21 

13  32  39-20 

».3843 

14    0  28.8 

15.938 

21 

15  34     1.09 

2.6633 

24  25  57.7 

9.336 

22 

13  35    2.43 

3.390X 

14  16  22.5 

15.851 

22 

IS  36  40.96 

2.6667 

24  35  12.4 

9.153 

23 

13  37  26.01 

a -3959 

14  32  10.9 

15.76a 

23 

15  39  21.09 

a. 6709 

24  44  16. 1 

8.9«» 

24 

13  39  49-94 

3.40x8 

S.  14  47  54-0 

IS 

.67a  1 

24 

IS  42    1.47 

a. 6750 

S.  24  53    8.7 

8.783 

X. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Aaoeasioii. 

Diff. 

for 

xMin. 

Declinatkm. 

Diff. 
for 

xMin. 

Hour. 

Right  Ascension. 

Diff. 

for 

xMin. 

Dedxnation. 

Diff. 

for 

xMin. 

WEDNESDAY  21. 

FRIDAY  23. 

h    m       s 

s 

•      t       It 

It 

h    m       s 

s 

•      t       It 

It 

O 

IS  42     1.47 

1.6750 

S.  24  53    8.7 

8.783 

0 

17   52   11.44 

9.6809 

S.  28    6    9.5 

0.809 

.    I 

15  44  42.09 

a.679X 

as     I  50.1 

8.596 

I 

17  54  52.12 

9.6758 

28    5  155 

0.997 

2 

IS  47  22.96 

9.6850 

25  10  20.2 

8.407 

2 

17  57  32.53 

9.67x3 

28    4    9.8 

X.X90 

3 

IS  50  4.05 

3.6868 

25  18  38.9 

8.917 

3 

18     0  12.67 

9.6667 

28    2  52.7 

X.389 

4 

IS  52  45-37 

9.6904 

25  26  46.2 

8.097 

4 

18     2  52.53 

9.66x9 

28     I  24.0 

x.57a 

5 

IS  55  26.90 

9.6938 

25  34  42.1 

7.83s 

S 

18     5  32.10 

9.6570 

27  59  44.0 

1.76a 

6 

IS  58    863 

9.6979 

25  42  26.4 

7.649 

6 

18    8  11.37 

9 .65x9 

27  57  52.5 

x.95a 

7 

16    0  50.56 

9.7003 

25  49  591 

7.447 

7 

18  10  50.33 

9.6467 

27  55  49-8 

3.X39 

8 

16    3  32.67 

9.7033 

25  57  20.1 

7.a5a 

8 

18  13  28.97 

9.64X3 

27  53  35-8 

3.326 

9 

16    6  14.96 

9.7063 

26    4  29.4 

7.057 

9 

18  16    7.29 

9.6358 

27  SI  10.7 

3. SIX 

lO 

16    8  57.42 

9.7089 

26  II  26.9 

6.860 

10 

18  18  45.27 

9  .6309 

27  48  34.5 

3.695 

II 

16  II  40.03 

a-7"5 

26  18  12.6 

6.669 

II 

18   21    22.91 

9.6944 

27  45  47-3 

3.878 

12 

16  14  22.80 

9.7x39 

26  24  46.4 

6.464 

12 

18    24      0.20 

9.6x84 

27  42  49.1 

3.060 

13 

16  17     5.70 

9.7169 

26  31     8.3 

6.965 

13 

18   26  37.12 

3.6X93 

27  39  40.1 

3.339 

14 

16  19  48.74 

9.7183 

26  37  18.2 

6.064 

14 

18   29    13.68 

9.6069 

-   27  36  20.4 

3.4x7 

IS 

16  22  31.89 

9.7909 

26  43  16.0 

5.863 

IS 

18  31    49.86 

a  5998 

27  32  50.0 

3.596 

16 

16  25  15.16 

2.79x9 

26  49     1.8 

5.669 

16 

18  34  25.66 

a. 5934 

27  29    8.9 

3.77a 

17 

16  27  58.52 

9.7933 

26  54  355 

5.46X 

17 

18  37       1.07 

9.5868 

27  25  17.4 

3.946 

18 

16  30  41.96 

9.7948 

26  59  57-1 

5.958 

18 

18  39  36.08 

9.5809 

27  21  15.4 

4.XX9 

19 

16  S3  2549 

9.7960 

27     5    6.5 

5.055 

19 

18  42    10.69 

a.S73S 

27  17    3-1 

4.39X 

30 

1   i6  36    9.08 

9.7970 

27  10    3.7 

4.859 

20 

18  44  44.90 

a. 5667 

27  12  40.5 

4.461 

21 

16  38  52.73 

9.7978 

27  14  48.8 

4.649 

21 

18  47    18.69 

9.5596 

27    8    7.8 

4.639 

22 

16  41  36.42 

3.798s 

27  19  21.6 

4.445 

22 

18  49    52.05 

9.55*6 

27    3  25.0 

4.797 

23 

16  44  20.15 
TH 

9.7990 

URSD^ 

S.  97  23  42.2 
lY  22. 

4.94X 

23 

18    52    25.00 

SA1 

a. 5455 

rURD^ 

S.  26  58  32.2 
lY  24. 

4.969 

0 

16  47    3-90 

9.7993 

S.  27  27  50.5 

4.036 

0 

18  54  57-51 

3.5383 

S.  26  53  29.5 

S.X96 

I 

16  49  47.66 

3.7993 

27  31  46.5 

3.839 

I 

18  57  29.58 

a. 5308 

26  48  17. 1 

5.388 

2 

16  52  31.42 

a.7a93 

27  35  30.3 

3.697 

2 

19    0    1.21 

3.5934 

26  42  54.9 

5.450 

3 

16  55  15.17 

3.7990 

27  39    1.8 

3.4a/ 

3 

19    2  32.39 

9.5160 

26  37  23.1 

5.609 

4 

16  57  58.90 

9.7386 

27  42  21.0 

3.917 

4 

19    5    3- 13 

9.5084 

26  31  41.8 

5  767 

5 

17    0  42.60 

9.7979 

27  45  27.9 

3.0x3 

5 

19    7  33-40 

9.5008 

26  25  51. 1 

5. 9a  a 

6 

17    3  26.25 

9.7970 

27  48  22.6 

9.809 

6 

19  10    3.22 

a. 493a 

26  19  51. 1 

6.077 

7 

17    6    9.84 

9.7959 

27  51     5.0 

9.605 

7 

19  12  32.58 

9.4853 

26  13  41.9 

6.930 

8 

17     8  5336 

9.7948 

27  53  35-2 

9.40X 

8 

19  15    1.46 

a. 4775 

26    7  23.5 

6.38X 

9 

17  II  36.81 

9.7934 

27  55  53-1 

3.197 

9 

19  17  29.88 

9.4697 

26    0  56.2 

6.530 

10 

17  14  20.17 

9.79x8 

27  57  58.8 

X.999 

10 

19  19  57.82 

9 .4618 

25  54  19-9 

6.678 

II 

17  17     3-42 

9.7900 

27  59  52.2 

X.789 

II 

19  22  25.29 

a. 4538 

25  47  34.8 

6.825 

12 

17  19  46.57 

9.7181 

^^    I  33.5 

X.587 

12 

19  24  52.28 

9.4458 

25  40  40.9 

6.969 

13 

17  22  29.59 

3.7x38 

28    3    2.6 

X.383 

13 

19  27  18.78 

a. 4377 

25  33  385 

7.XX9 

14 

17  25  12.47 

2.7x34 

28    4  19.5 

X.X89 

14 

19  29  44.80 

9.4996 

25  26  27.5 

7a53 

^5 

17  27  55.20 

3.7x09 

28    5  24.4 

0.98X 

IS 

19  32  10.33 

3.43x5 

25  19    8.1 

7.39a 

16 

17  30  37-78 

9.7089 

28    6  17.2 

0.779 

16 

19  34  35-38 

a. 4x33 

25  II  40.4 

7-53X 

17 

17  33  20.18 

9.7053 

28    6  57.9 

0.578 

17 

19  36  59-93 

3.405X 

25     4    4-4 

7.667 

18 

17  36    2.41 

9.7093 

28    7  26.6 

0.379 

18 

19  39  23.99 

3.3969 

24  56  20.4 

7.80Z 

19 

17  38  44.45 

9.6990 

28     7  43-4 

-o.i8x 

19 

19  41  47-56 

3.3888 

24  48  28.3 

7-933 

20 

17  41  26.29 

9.6956 

28    7  48.3 

+0.017 

20 

19  44  10.64 

3.3806 

24  40  28.4 

8.064 

21 

17  44    7.92 

2.6990 

28     7  41.3 

0.916 

21 

19  46  33  23 

a.j729 

24  32  20.6 

8.X94 

22 

17  46  49-33 

3.6889 

28     7  22.4 

0.4x9 

22 

19  48  5531 

a. 3639 

24  24     51 

8.39s 

23 

17  49  30.50 

9.6843 

28    6  51.8 

0.607 

^3 

19  51  16.90 

a. 3558 

24  15  42.0 

8.447 

24 

17  52  11.44 

9.6809 

S.  28    6    9.5 

0.80s 

24 

19  53  38.00 

a. 3475 

S.  24    7  11.4 

8.S7S 
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OCTOBER,  1914. 


XI. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Di£f. 

Dl£f. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Ascension. 

for 

for 

xMin. 

xMin. 

, 

xMin. 

iHin. 

SUNDAY  2s, 

TUESDAY  27. 

h 

m       8 

s 

•      t       It 

ft 

h 

m      8 

8 

•       t        It 

II 

O 

19  53  3800 

3.3475 

S.  a4     7  11.4 

8.573 

0 

21 

37  18.47 

X.99Z5 

S.  15  aa  a8.5 

18.733 

z 

19  55  58-60 

«.339a 

23  58  33-4 

8.694 

I 

21 

39  17-78 

X.9856 

15    9  43.9 

13-757 

a 

19 

58  18.70 

a. 3309 

23  49  48.1 

8.816 

a 

21 

41  16.74 

X.9798 

14  56  54.1 

XS.83S 

3 

ao 

0  3831 

9.3227 

23  40  55-5 

8.935 

3 

21 

43  15-36 

X.9740 

14  44    2.3 

X3.889 

4 

ao 

2  57-42 

3.3x44 

23  31  55-9 

9.053 

4 

21 

45  13.62 

X.9683 

u  31   7.4 

xa.940 

5 

ao 

5  16.04 

a. 306a 

a3  aa  49.3 

9.X69 

5 

21 

47  "-55 

x.96a7 

14  18    9.5 

X3.989 

6 

ao 

7  34- 16 

a.a979 

23  13  35-6 

9.883 

6 

21 

49    9.14 

1-9573 

14    5    8.7 

13-037 

7 

ao 

9  51-79 

3.3898 

23     4  15-2 

9.396 

7 

21 

51     6.41 

1. 95x8 

13  52     5.1 

13.08* 

8 

20 

12    8.93 

a.a8x6 

22  54  48.1 

9.507 

8 

21 

53     3-35 

Z.9463 

13  38  58.8 

X3.zaS 

9 

ao 

14  25.58 

a. 3734 

aa  45  14.4 

9.6x6 

9 

ai 

54  5996 

X.9409 

13  25  49-7 

13-173 

lO 

ao 

16  41.74 

a  .3653 

2a  35  34.2 

9.734 

10 

ai 

56  56.26 

1.9358 

13  la  38.0 

X3.ax6 

II 

ao 

18  57.41 

a.as73 

2a  25  47.5 

9.831 

II 

ai 

58  52.25 

1-9306 

la  59  33.8 

X3.35« 

la 

ao 

ai  12.60 

3.3491 

22  15  54-5 

9.935 

12 

aa 

0  47-93 

X.9355 

13  46    7.0 

13.300 

13 

ao 

23  27.30 

3.3409 

22     5  55-3 

X0.038 

13 

aa 

2  43-31 

X.9305 

13   3a   47.8 

13-340 

14 

ao 

25  41-51 

3.3339 

21  55  49.9 

XO.X40 

14 

aa 

4  3839 

x.9«57 

la  19  a6.3 

13.379 

15 

ao 

27  55-25 

3.3350 

21  45  38.5 

10.340 

15 

aa 

6  33-19 

X.9X08 

12    6    2.3 

13-417 

i6 

ao 

30    8.51 

3.3Z70 

21  35  21. 1 

10 .339 

16 

aa 

8  27.69 

X.9060 

11  52  36.1 

13.454 

17 

ao 

3a  ai.29 

3.309X 

21  24  57.8 

Z0.436 

17 

aa 

10  ai.91 

1.90x3 

II  39    7.8 

13.490 

i8 

ao 

34  3360 

3.30X3 

ai  14  a8.8 

X0.53X 

18 

aa 

12  15.85 

X.8968 

"  25  37.3 

13.536 

19 

ao 

36  45-44 

3.X934 

21    3  54.1 

X0.635 

19 

aa 

14    9-53 

1.8933 

II    13      4.7 

13.560 

20 

ao 

38  56.81 

3.Z856 

20  53  13-8 

X0.7X7 

ao 

aa 

16    2.93 

X.8878 

10   58  30.1 

13.59* 

21 

ao 

41     7-71 

3.1778 

ao  4a  28.1 

X0.807 

ai 

22 

17  56.07 

1-8835 

10  44  53-6 

13.634 

aa 

ao 

43  18-15 

3.1703 

ao  31  36.9 

X0.897 

aa 

aa 

19  48.95 

1.8793 

10  31  15.3 

15.656 

23 

ao 

45  28.13 

3.Z635 

DNDA^ 

S.  ao  ao  40.4 
r  a6. 

X0.985 

23 

aa 

ai  41.58 
WEI 

X.87S1 

)NESD. 

S.  10  17  34.9 
AY  28. 

13.687 

0 

20 

47  37.65 

3.XS49 

S.  20    9  38.7 

XX. 071 

0 

aa 

23  33-96 

1.8709 

S.  10    3  52.8 

13.716 

X 

ao 

49  46.72 

a.X474 

19  58  31-9 

XX.X56 

I 

aa 

25  26.09 

X.8669 

9  SO    9.0 

13-744 

2 

ao 

51  55-34 

8.1399 

19  47  ao.o 

XX. 340 

a 

aa 

27  17.99 

X.8630 

9  36  23.5 

13.771 

3 

ao 

54    3-51 

3.1334 

19  36    3.1 

xx.33a 

3 

22 

29    9.65 

X.859X 

9   23   36.5 

13.797 

4 

ao 

56  11.23 

3.za5X 

19  a4  41.4 

XX. 403 

4 

22 

31     1.08 

1.8553 

9    8  47.8 

X3.8a3 

5 

ao 

58  18.5a 

3.XX78 

19  13  14.9 

XX.48X 

5 

22 

32  52.29 

1.8517 

8  54  57.7 

13-847 

6 

ai 

0  as.37 

3.ZZ06 

19     I  43-7 

".559 

6 

22 

34  43  28 

X.8480 

8  41    6.1 

13.87s 

7 

31 

2  3179 

3.1034 

18  50    7.8 

XX .636 

7 

22 

36  34.05 

1.8444 

8  27  13. I 

13-895 

8 

ai 

4  37-78 

3.0963 

18  38  37.4 

XZ.7X0 

8 

22 

38  24.61 

1.8409 

8  13  18.7 

X3-917 

9 

ai 

6  43-34 

3.0893 

18  a6  42.6 

XX. 783 

9 

22 

40  14.96 

X.8376 

7  59  23.1 

13.937 

lO 

ai 

8  48.48 

3.0833 

18  14  53.4 

11.857 

10 

22 

42     5.12 

1.8345 

7  45  26.2 

13-957 

II 

ai 

10  53.ao 

a.07S3 

18    a  59.8 

IX.937 

11 

22 

43  55-08 

X.83XX 

7  31  28.2 

13.977 

la 

ai 

12  57-51 

3.o<W4 

17  51     2.1 

XI. 997 

za 

22 

45  44.85 

X.8379 

7  17  39.0 

13.996 

13 

ai 

15     I-4I 

3.06x7 

17  39    o.a 

X3.o65 

13 

22 

47  34-43 

X .8348 

7    3  28.7 

14.0x3 

14 

ai 

17     4.91 

3.0549 

17  26  54.3 

X3.Z33 

14 

22 

49  23-83 

X .83X9 

6  49  27.4 

X4.030 

15 

ai 

19    8.00 

3.0483 

17  14  44.4 

X3.X97 

15 

22 

51  13.06 

X.8X90 

6  35  25.1 

X4.046 

i6 

ai 

a I  10.70 

3.0417 

17     a  30.6 

13.363 

16 

22 

53     2. II 

x.8x6i 

6  ai  ai.9 

X4.06X 

17 

ai 

23  13.00 

3.0351 

16  50  13.0 

13.335 

17 

22 

54  50-99 

x.8x33 

6    7  17.8 

14-075 

i8 

ai 

25  14-91 

3.0387 

16  37  51.6 

13. 387 

18 

22 

56  39-71 

X.8X08 

5  53  ".9 

X4.08S 

19 

ai 

27  16.44 

a. 0333 

16  a5  a6.5 

X3.448 

19 

22 

58  28.28 

X.808X 

5  39    7.2 

X4.XOX 

ao 

ai 

29  17-59 

3.oz6o 

16  la  57.8 

X3.507 

ao 

23 

0  16.68 

1.8055 

5  25    0.8 

X4.113 

ai 

ai 

31  18.36 

3.0098 

16    0  a5.6 

xa.s66 

21 

23 

a    4.94 

X.8033 

5  10  53-6 

14.134 

aa 

ai 

33  18.77 

a. 0037 

15  47  49-9 

X3.6aa 

aa 

23 

3  53  06 

X.8008 

4  56  45.9 

14.134 

23 

ai 

35  18.80 

1. 9975 

15  35  10.9 

X3.678 

23 

n 

5  41-04 

1.7985 

4  42  37.5 

14.143 

24 

ai 

37  18.47 

X.99X5 

S.  15  22  a8.5 

xa.733 

24 

23 

7  a8.88 

1.7963 

S.     4  28  38.7 

14.151 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  AsccnsKm. 


Diff. 

for 

xMin. 


Dedination. 


Diff. 

for 

zMin. 


Hour, 


Right  Ascension. 


Diff. 

lor 

xMin. 


DcrHimtion. 


Diff. 

for 

iMin. 


THURSDAY 


29. 


h    m       s 

8 

1              .        r         // 

I 

// 

0 

23     7  28.88 

1.7963 

S.    4  ^^  28.7 

14.151 

I 

23     9  16.59 

1.7948 

4  14  19.4 

14.159 

2 

23  II     4.18 

i.79ax 

4    0    9.6 

14.167 

3 

23  12  51.64 

1.7901 

3  45  59.4 

14.X73 

4 

23  14  3899 

X.7M3 

3  31  48.8 

X4X78 

5 

23  16  26.23 

X.7864 

3  17  38.0 

14.18a 

6 

23  i8  13.36 

1.7846 

3    3  26.9 

14.187 

7 

23  20    0.38 

x.7Sa9 

2  49  15.6 

14.189 

8 

23  21  47.31 

1.78x3 

2  35    4.2 

14.193 

9 

23  23  34.14 

1.7798 

2  20  52.6 

14.193 

10 

23  25  20.89 

1.7784 

2    6  41.0 

14  193 

II 

23  27     7.55 

1.7770 

I  52  29.4 

14.X93 

12 

23  28  54.13 

I. 7757 

I  38  17.8 

14x93 

13 

23  30  40.63 

X.7744 

I  24    6.2 

14.19a 

14 

23  32  27.06 

X-7733 

1    9  54.8 

14.189 

IS 

23  34  13-43 

X.77a3 

0  55  43-5 

14.186 

16 

23  35  59.73 

1.77x3 

0  41  32.5 

14.18a 

17 

23  37  45-98 

1.7703 

0  27  21.7 

14.177 

18 

23  39  32.17 

1.7694 

S.    0  13  11.2 

14.17a 

19 

23  41  18.31 

1.7686 

N.   0    0  58.9 

14.166 

20 

23  43    4.40 

1.7679 

0  15    8.7 

14x59 

21 

23  44  50.46 

1.7673 

0  29  18.0 

14.15a 

22 

2S  46  36.48 

1.7668 

0*43  26.9 

14.143 

23 

23  48  22.47 

1  7663 

N.   0  57  35-2 

14. 134 

F] 

RIDA\ 

'  30. 

0 

23  50    8.43 

1.7658 

N.    I  II  43.0 

I4.xa4 

I 

23  51  54.37 

1.7655 

I  25  50.1 

14.X13 

2 

^S  S3  40.29 

1.765a 

I  39  56.6 

14.103 

3 

23  55  26.19 

1.7649 

I  54    2.5 

14.091 

4 

23  57  12.08 

1.7648 

2    8    7.5 

14.077 

5 

23  58  57.96 

1.7647 

2  22  11.8 

14.064 

6 

0    0  43.84 

1.7648 

a  36  15.2 

14.050 

7 

0    2  29.73 

X.7648 

2  50  17.8 

14.036 

8 

0    4  15.62 

X.7649 

3    4  19.5 

i4.oao 

9 

0    6    1.52 

1.765a 

3  18  20.2 

14.00a 

zo 

0    7  47.44 

1.7654 

3  32  19.8 

13.985 

II 

0    9  33-39 

1.7658 

3  46  18.4 

13.967 

12 

0  II  19.33 

x.766a 

4    0  15.9 

X3.949 

13 

0  13    5.31 

1.7667 

4  14  12.3 

13.939 

14 

0  14  51.33 

1.7673 

4  28     7.4 

13.909 

15 

0  16  37.38 

1.7678 

4  42     1.4 

13889 

16 

0  18  23.47 

1.7685 

4  55  54.1 

13.867 

17 

0  20    9.60 

1.7693 

5    9  45.5 

13.845 

18 

0  21  55.78 

1.7701 

5  23  35.5 

X3.8aa 

19 

0  23  42.01 

1.7709 

5  37  24.1 

13.798 

90 

0  25  28.29 

1.7718 

5  51  "'3 

X3.773 

31 

0  27  14.63 

X.77a9 

6    4  56.9 

13.747 

22 

0  29    1.04 

1.7740 

6  18  41.0 

I3.7aa 

23 

0  30  47.51 

1.7751 

6  32  23.5 

13.695 

24 

0  32  34.05 

X.7763 

N.   6  46    4.4 

13.667 

SATURDAY  31. 


h    m       8 

s 

•        in 

09 

0 

0  32  34.05 

1.7763 

N.    6  46    4.4 

13.667 

I 

0  34  20.67 

1.7776 

6  59  43.6 

13.639 

2 

0  36     7.36 

1.7789 

7  13  21. I 

Z3.610 

3 

0  37  54.14 

1.7803 

7  26  56.8 

13.580 

4 

0  39  41.00 

1.78x8 

7  40  30.7 

13.549 

5 

0  41  27.95 

1.7833 

7  54    2.7 

13.5x8 

6 

0  43  15.00 

1.7849 

8    7  32.9 

13.486 

7 

0  45     2.14 

1.7865 

8  21     i.o 

13.45a 

8 

0  46  49.38 

1.7883 

8  34  27.2 

13.430 

9 

0  48  36.73 

1.7900 

8  47  51.4 

13.386 

10 

0  50  24.18 

1.7918 

9    I  13.5 

13.350 

II 

0  52  11.75 

1.7938 

9  14  33.4 

13.3x3 

12 

0  53  59.43 

1.7957 

9  27  5I.I 

13. 877 

13 

0  55  47.23 

1-7978 

9  41    6.6 

i3.a3P 

14 

0  57  35.16 

1.7998 

9  54  19.8 

X3.aoz 

15 

0  59  23.21 

1.8019 

lo    7  30.7 

X3.x6a 

16 

I     I  11.39 

1.8041 

10  20  39.3 

X3.ia» 

17 

I    2  59.70 

1.8063 

10  zz  45-4 

13.08a 

18 

I    4  48.15 

1.8087 

10  46  49.1 

13.041 

19 

I    6  36.74 

1.8110 

10  59  50.3 

ia.998 

20 

I    8  25.47 

1.8134 

II  12  48.9 

xa.955 

21 

I  10  14.35 

1.8159 

II  25  44.9 

ia.9it 

22 

I  12    3.38 

1.8185 

II  38  38.2 

ia.867 

23 

I  13  52.57 
SUNDAl 

i.8aii 

^,NOV 

N.  II  51  28.9 
EMBER  I. 

ia.8a« 

0 

1  15  41.91 

i.8a37 

N.  12    4  16.8 

ia.775 

• 

PHASES 

OF  T] 

aE  MOON. 

d 

h     m 

0 

Full  Moon 

•         ■         • 

.   Oct.      3  ] 

7  58.9 

c 

• 

Last  Quarter 
New  Moon 

II    i 

»i  33'^ 

8  33.5 
.0  44.0 

...       18    1 

First  Quartei 

r .     .     . 

...       25    1 

d      h 

c 

Apogee  .     . 

.     .     . 

.     .    Oct. 

6    5.1 

c 

Perigee  .     . 

.     *     . 

«                •                •                     *                A 

t9    3.8 
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NOVEMBEK,  1914. 


AT  GREENWICH  APPARENT  NOON 


Day  of 

the 
Week. 


SUN, 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 


I 

2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

13 
14 
15 

16 

17 
18 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent  Rifht 
Ascension. 


h    m        8 

42321.77 

4  27  16.67 
431  12.38 

4  35  891 
4  39  6.26 

4  43  4.45 

4  47  3-48 
451  3-36 
4  55  4-1 1 

4  59  5-71 

5  3  8.18 

5  711.52 

511  15-74 
5  15  20.82 

5  19  26.78 

5  23  33-60 
52741.27 

5  31  49-79 

53559-13 

540  930 
5  44  20.28 

5  48  32.05 
5  52  44.61 

5  56  57-93 

6  I  12.01 
6  526.83 
6    942.38 

6  13  58.64 
6  18  15.61 
6  22  33.26 


162651.59 


Diff.for 
X  Hour. 


9.771 
9.804 
9.838 

9.872 
9.907 
9.942 

9-977 
0.013 

0.049 

0.085 
0.121 

0.157 

0.193 
0.229 
0.265 

0.301 

0.337 
0.372 

0.407 
0.441 
0.474 

0.507 

0.539 
0.571 

0.602 
0.633 
0.663 

0.692 
0.721 
0.749 


10.777 


Apparent  Decli- 
nation. 


// 


S. 


4  15  10.2 

4  34  25.3 

4  53  26.3 

5  12  12.8 

5  30  44.4 

5  49  0.8 

6  7  1.6 
6  24  46.3 
6  42  14.5 

6  59  25.8 

7  16  19.9 

7  32  56.3 

7  49  14.5 

8  5  14.2 

8  20  55.0 

8  36  16.5 

8  51  18.3 

9  5  59-8 

9  20  20.8 
9  34  20.8 
9  47  59-4 


20  I  16.3 
20  14  II. 3 
20  26  43.8  30.88 


Diff.for 
z  Hour. 


tt 


—48.41 

47.83 
47.23 

—46.62 
46.00 
45.36 

-44.70 
44.02 
43.32 

—42 .61 
41.88 
41.14 

-40.37 
39-59 
38.79 

-37.98 
37.15 
36.30 

-35-44 
34.56 
33-66 

-32.75 
31.82 


20  38  53.5 

20  5040.1 

21  2     3.4 

21  13     2.9 
21  23  38.4 

21  3349.5 
S.2I  43  36.1 


-^9-93 
28.96 

27.98 

-26.98 

25.97 
24.95 

-23.93 


Semidiam- 
eter. 


rr 


6  9.02 
6  9.27 
6    9.52 


6 

6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 


9-77 
o.oi 

0.25 

0.48 
0.71 
0.94 

1. 17 

1-39 
1.61 

1.83 
2.04 
2.25 

2.46 
2.67 
2.87 

3.08 
3.28 
3.48 

3.68 

3.87 
4.06 

4-25 

4.44 
4.62 

4.80 

4.97 
5-13 


16  15.29 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


66!83 
66.95 
67.06 

67.18 
67.30 
67.42 

67.53 
67.65 

67.77 

67.89 
68.01 
68.13 

68.25 
68.37 
68.48 

68.60 
68.72 
68.83 

68.95 
69.06 
69.18 

69.29 
69.40 
69.50 

69.61 
69.71 
69.82 

69.92 
70.02 
70.11 

70.20 


Equation  of 
Time,  to  be 
Subtracted 

from 

Apparent 

Time. 


m 


6  18.73 
6  20.38 
6  21.22 

6  21.24 
6  20.44 
6  18.82 

6  16.36 
6  13.04 
6    8.87 

6  3.84 
5  57.94 
551.17 

5  43-53 
5  35.02 
5  25.64 

5  15.40 
5  4.32 
4  52.40 

4  39.64 
4  26.07 

4  11.70 

3  56.53 
3  40.58 
3  23.86 

3  6.39 
2  48.18 
2  29.24 

2  9.58 
I  49.22 

I  28.18 


1 1    6.47 


Diff. 

for 

xHour. 


0.084 
0.051 
0.018 

0.016 
0.051 
0.086 

O.I2I 
0.156 
0.192 

0.228 
0.264 
0.301 

0.337 

0.373 
0.409 

0444 
0.479 
0.514 

0.548 
0.582 
0.615 

0.648 
0.680 
0.712 

0743 
0.774 

0.804 

0.834 
0.863 
0.891 

0.918 


NoTS. — The  mean  time  of  scmidiameter  pa.wing  meridian  may  be  found  by  subtracting  o*.x9  from  the  sidereal  time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 


Dayo< 

the 
Week. 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SVN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 
30 

31 


THE  SUN'S 


Apparent  Right 
Ascfpsioti. 


m 


s 


Diff.for 
X  Hour. 


4  23  24.43 
4  27  19.35 
4  31  15.07 

4  35  H.60 
4  39  8.96 
4  43    7.15 

447  6.18 
4  51  6.06 
4  55    6.80 

4  59    8.40 

5  3  10.87 
5    7  14-21 

5  II  18.42 

5  15  23.49 
5  19  29.43 

5  23  36.23 
5  27  43.88 

5  31  52.37 

5  36  1.69 
5  40  11.82 
5  44  22.76 

5  48  34.49 
5  52  47.00 

5  57    0.28 

6  I  14.31 
6  5  29.08 
6    9  44.58 

6  14  0.80 
6  18  17.72 
6  22  35.32 


16  26  53.59 


s 

9.772 
9.805 

9.839 

9873 

9.907 
9.942 

9-977 
0.013 

0.049 

0.085 
0.121 

0.157 

0.193 
0.229 

0.265 

0.301 
0.336 
0.371 

0.405 

0.439 
0.472 

0.505 

0.537 
0.569 

0.600 
0.631 
o.66x 

0.690 
0.719 

0.747 


10.775 


Apparent  Dedina- 
tion. 


II 


s. 


4  15  23.4 
4  34  38.4 

4  53  39.2 

5  12  25.6 
5  30  57.1 

5  49  13.2 

6  7  13.7 
6  24  58.2 

6  42  26.1 

6  59  37.2 

7  16  31.0 

7  33  7.1 

7  49  25.1 

8  5  24.5 
8  21  5.0 

8  36  26.2 

8  51  27.6 

9  6  8.8 

9  20  29.4 

9  34  29.1 
948  7.4 


20  I  24.0 
20  14  18.6 
20  26  50.7 

20  39  0.0 

20  50  46.3 

21  2  9.2 

21  13  8.3 
21  23  43.5 
21  33  54.3 

S.  21  43  40.5 


Diff.for 
X  Hour. 


II 


-4841 

47.83 
47.23 

-46.62 

45-99 
45-35 

-44.69 
44.01 

43.31 

-42.60 
41.87 

41.13 

-40.36 
3958 
38.78 

-37.97 

37.14 
36.29 

-3542 
34-54 
33.64 

-32-73 
31.80 

30.86 

—29.91 
28.94 
27.96 

-26.96 

25.95 
24.93 

-23.91 


Equation  of 

Time,  to  be 

Added  to 

Mean  Tixne. 


m       8 

6  18.74 
6  20.38 

6  21.22 

6  21.24 
6  20.43 
6  18.79 

6  16.32 
6  13.00 
6    8.82 

6    3.78 

5  57.87 
551.09 

543.44 
5  34.92 
5  25.53 

5  15.29 
5  4.20 
4  52.27 

4  39.51 
4  25.93 
4  11.55 

3  56.38 
3  40.42 
3  23.70 

3  6.23 
2  48.02 
2  29.07 

2    9.41 

I  49.05 
I  28.01 

I    6.30 


Diff.for 
z  Hour. 


8 
0.084 

0.051 

0.018 

0.016 
0.051 
0.086 

O.I2I 
0.156 
0.192 

0.328 
0.264 
0.301 

0.337 

0.373 
0.409 

0444 
0479 
0.514 

0.548 
0.582 
0.615 

0.648 
0.680 
0.712 

0.743 

0.774 
0.804 

0.834 
0.863 
0.891 

0.918 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Stm. 


h     m       8 

4  39  43.18 
4  43  39.73 
4  47  36.29 

4  51  32.84 
4  55  29.40 

4  59  25.96 

5  3  22.51 

5  7  1907 
5  II  15.62 

5  15  12.18 
5  19  8.74 
5  23  5.30 

5  27  1.85 
5  30  58.41 
5  34  54.96 

5  38  51.52 
5  42  48.08 

5  46  44.64 

5  5041.19 
5  54  37.75 

5  58  34.31 

6  2  30.86 
6  6  27.42 
6  10  23.98 

6  14  20.54 
6  18  17.10 
6  22  13.66 

6  26  10.21 
6  30  6.77 
634    3.33 


16  37  59.89 


Nots.— The 

ThesifEn 
•re' 


icter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon, 
prefiawd  to  the  hourly  change  of  declination  indicates  that  south  declinations 


Diff.  for  z  Hour, 

+<j".8s6s. 

(Table  in.) 
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NOVEMBER,  1914, 


III, 


AT  GREENWICH  MEAN  NOON. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 


13 

Q 


305 
306 

307 

308 

309 
310 

3" 
312 

313 

314 

315 
316 

317 
31S 
319 

320 
321 
322 

323 
324 
325 

326 

327 
328 

329 
330 

331 

332 
333 
334 

335 


THE  SUN'S 


True  IfOngitude. 


// 


218 
219 
220 

221 
222 
223 

224 
225 
226 

227 
228 
229 

230 
231 

232 

233 
234 
235 


3  55-4 

3  58.4 

4  3.2 


4  9.9 

4  i8-5 

4  29.0 

4  41-5 

4  55-9 

5  12.3 

5  30.7 

5  51. 1 

6  13-5 

6  37.9 

7  4-2 

7  32.4 

8  2.3 

8  33.9 

9  7.0 


236  19  41.7 

237  20  17.7 

238  20  54.9 

239  21  33-4 

240  22  13.0 

241  22  53.8 

242  23  35.6 

243  24  18.4 

244  25     2.4 

245  25  47.4 

246  26  33.5 

247  27  20.6 

248  28     8.9 


y 


n 


3     70 

3  9.9 
3  14.6 

3  21. 1 
3  29.6 
3  39.9 

3  52.2 

4  6.5 
4  22.8 

4  41.0 

5  1.3 
5  23.5 

5  47.8 

6  13.9 

6  41.9 

7  II. 6 

7  430 

8  16.0 

8  50.5 

9  26.3 
20    3.4 

20  41.7 

21  21.2 

22  1.7 

22  43-3 

23  26.0 

24  9.8 

24  54-^ 

25  40.5 

26  27.5 

27  15.6 


Diff.  for 
z  Hour. 


11 


50.09 
50.16 
50.24 

50.32 
50.40 
50.48 

50.56 
50.64 

50.73 

50.81 
50.89 

50.97 

51.05 

51.13 
51.21 

51.28 

51.35 
5141 


51 
51 
51 

51 
51 
51 

51 
51 
51 

51 
51 
51 


47 
53 
58 

63 
67 
72 

76 
81 

85 

90 
94 
99 


152.05 


Latitude. 


It 


+  0.32 
0.38 
0.42 

+  0.45 

0.45 
0.42 

4-0.36 
0.27 
0.17 

4-0.06 

—  0.08 
0.20 

-0.33 

0.45 
0.55 

—  0.62 
0.66 
0.66 

—  0.62 
0.58 
0.49 

-0.38 

0.26 

-0.13 

0.00 

4-0.12 

0.24 

4-0.34 
0.40 
0.47 

4-0.49 


Losarithm  of  the 

Radius  Vector  of 

the  Barth. 


9.996  6143 

9.9965017 
9.996  3907 

9.996  2813 

9.996  1735 
9.996  0672 

9.995  9625 
9.995  8593 

9-995  7575 

9.995  6573 
9.995  5583 
9.995  4605 

9.995  3639 
9.995  2683 

9.995  1736 

9.995  0797 
9.994  9866 
9.994  8943 

9.994  8029 
9.9947124 
9.994  6228 

9-994  5345 
9-994  4476 
9-994  3622 

9.994  2784 
9.994  1966 
9.994  1 1 66 

9-994  0387 
9-993  9630 
9.993  8895 

9.993  8184 


Di£f.for 
zHour. 


-47.2 
46.6 

45-9 

-45.3 
44.6 

44.0 

-43-3 
42.7 
42.1 

^1-5 
41.0 

40.5 

—40.0 
39-6 
39.2 

-38.9 
38.6 

38.3 

-37.9 
37.5 
37.0 

-36.5 

35.9 
35.2 

-34.5 
33.7 
32.9 

-32.0 

3I.I 
30.1 

—29  I 


NoTB.— The  longitudes  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  X'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year. 


Mean  Time  of 
Sidereal  Noon. 


h  m    s 

9  18  45.04 

9  14  49.13 
9  10  53.22 

9  6  57.31 

9  3  1.40 
8  59  5.49 

8  55  9.58 
8  51  13.66 

8  47  17.75 

8  43  21.84 

8  39  25.93 
8  35  30.02, 

8  31  34.11 
8  27  38.20 
8  23  42.29 

8  19  46.38 
8  15  50.46 

8  II  54.55 

8  7  58.64 
8  4  2.73 
8  o  6.82 

7  56  10.91 
7  52  15.00 
7  48  19.09 

7  44  23.18 
7  40  27.26 
7  36  31.35 

7  32  35.44 
7  28  39.52 
7  24  43.61 

7  20  47.70 


DifiF.  for  z  Hour, 
-9^.8396. 
(Table  II.) 
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THE  MOON'S 


« 

5 

o 

« 

a 


I 

2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 
H 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


SEMIDIAMETBR. 


Noon. 


tf 


4  44-7 
4  43.5 
4  43-7 

4  45.4 
4  48.6 

4  53-3 

4  59-8 

5  8.3 
5  18.7 


30.9 
44-7 
5  59-4 


5 
5 


14. 1 

273 
6  37-7 


6  43.8 

6  44.7 

6  40.1 

6  30.5 

6  173 

6  1.9 


5 
5 


5 
4 


4 
4 


46.0 
30.7 


5   171 


5.6 
56.7 


4  50- 2 


46.2 
44-4 


4  44-5 


14  46.2 


Midnight. 


n 


4  43-9 

4  43.4 

4  44-4 

4  46.8 

4  50.7 

4  56.3 

5  3.8 
5  13.2 
5  24.6 

5  37-6 

5  52.0 

6  6.8 

6  21.0 

6  33-0 

6  41.4 

6  45.0 

6  43.1 

6  35.8 

6  24.3 

6  9.8 

5  53.9 

5  38.2 

5  23.6 

5  no 

5  0.8 

4  53.1 

4  47-9 

4  45-0 

4  44-2 

4  45-2 


14  47.6 


HORIZONTAL  PARALI*AX. 


Noon. 


ft 


54  095 
53  56.65 

53  57-55 

54  3.63 
54  15-20 
54  32.64 

54  56.60 

55  27.53 

56  5-66 

56  5063 

57  4126 

58  3527 

59  29.00 

60  17.68 

60  55.81 

61  18.22 
61  21.41 
61    4.44 

60  29.44 
59  40.89 
58  4450 

57  45-94 
56  49-92 
55  59-86 

55  17.89 
54  45.01 

5421.39 

54    6.63 

53  59.88 

54  0.22 

54    6.58 


Diff.  for 
X  Hour. 


tt 


-0.291 
-0.070 
+O.I4S 

+0.365 
0.601 
0.858 

+1.141 

1-439 
1-737 

+3 .002 
2.201 
2.274 

+2. 171 
1.846 
1.294 

+0.550 

-0.291 

1. 107 

-1.778 
2.227 
2.432 

-3.415 
2.229 

1.927 

-1-563 
1. 176 

0.795 

-0.442 
-0.126 
+0.146 

+0-377 


Midnight. 


tt 


53  58.14 
53  56.45 

53  59.93 

54  8.71 
54  23.15 

54  43.77 

55  ".17 

55  45.70 

56  27.35 

57  15.34 

58  8.04 

59  2.44 

59  54-32 

60  38.40 

61  9.25 

61  22.35 
61  15.38 
60  48.96 

60  6.52 

59  13.31 
58  15.16 

57  17.37 
56  23.98 

55  37-78 

55  0.29 
54  32.05 
54  12.95 

54    2.30 

53  59.24 

54  2.71 

54  11-73 


Diff.  for 
X  Hour. 


/; 


-0.179 
+0.038 

0.253 

+0.481 

0.725 
0.998 

+1.288 

1-590 
1.876 

+3.113 
2.257 
2.247 

+2.038 

1-598 
0.940 

+0.135 
-O.71I 

1.466 

-3.033 

3.359 
2.448 

-3.340 
2.089 

I -750 

-1-370 
0.984 
0.613 

-0.280 

+0.016 

0.266 

+0.480 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h  m 

0  54-2 

1  37.2 

2  22.7 

3  "O 

4  1.9 
4  54-4 


5 
6 

7 


47.2 

39.1 
29.5 


8  18.3 

9  5.9 
9  53-4 


20  42.0 

21  33-2 

22  28.4 

23  28.3 
6 

0  32.4 

1  38.4 

2  42.9 

3  43.1 

4  37-5 

5  26.5 

6  II. I 

6  52.7 

7  32.7 
12.4 


8 


8  52.8 

9  34-9 

10  19.6 

11  7.3 


Diff.  for 
X  Hour. 


m 
1.74 

1.84 
1.95 

2.07 
2.16 
2.20 

2.19 
2.14 
2.07 

2.00 
1.97 
1.99 

2.07 
2.21 
2.40 

3.59 

•  • 

3.73 

3.74 
2.61 

3.39 

3.15 
1.94 

1.79 

1.69 
1.65 
1.66 

1.71 
1.80 
1.92 

2.05 


AGE. 


Noon. 


d 
13.2 
14.2 

15.2 

16.2 
17.2 
18.2 

19.2 
20.2 
21.2 

22.2 
23.2 
24.2 

25.2 
26.2 
27.2 

28.2 

29.2 

0.8 

1.8 
2.8 
3.8 

4.8 

5-8 
6.8 

7.8 
8.8 
9.8 

10.8 
II. 8 
12.8 

13-8 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Rich!  ABcension. 


Diff. 

for 

xMin. 


Declination. 


Diff. 

for 

xMin. 


Hour. 


Right  Ascension. 


Diff. 

for 

xMin. 


Dedtnatioa. 


Diff. 
for 

zMin. 


O 

X 
2 

3 

4 

5 
6 

7 

8 

9 
zo 

ZI 
Z2 

X3 

14 

IS 
z6 

17 
z8 

19 
so 

3Z 
22 

23 


o 

z 

2 

3 

4 

5 
6 

7 
8 

9 
zo 

IX 
12 

13 
14 

IS 
i6 

17 
x8 

19 

20 
21 
22 

23 
24 


SUNDAY  X. 


TUESDAY  3. 


h  m 
IS 
17 
19 

21 

23 
24 
26 
28 
30 
32 

34 
35 
37 
39 
41 
43 
45 
47 
49 
SO 
52 
54 
56 

58 


8 

8 

41.91 

1.8*37 

N.I 

31-41 

I. 8263 

21.07 

x.8»9a 

10.91 

z.Sjao 

0.91 

X.8348 

51-09 

X.8378 

41-44 

X.8407 

31-97 

X.8437 

22.68 

X.8467 

13-57 

1.8498 

4.66 

X.8530 

55-93 

z .856a 

47.40 

X.8S9S 

39-07 

x.86a8 

30.94 

1.8662 

23.01 

1.869s 

15-28 

X.8730 

7-77 

X.8765 

0.46 

Z.8800 

53-37 

X.8837 

46.50 

X.8873 

I 

39-84 

1.8909 

K 

33.41 

X.8947 

J 
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3.0477 

28.72 

3.0523 
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a. 0568 

35-53 

a. 0613 

39-35 
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9.oaa 
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4.346 


VI 


NOVEMBER,  1914. 


127 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Right  Aammion. 

for 

Dfrlfaifttion. 

for 

Hour. 

Right  Ascension. 

for 

Drrliiifttion. 

lor 

xMin. 

xMin. 

xMin. 

xMin. 

TH 

URSDi 

VY5. 

SATURDAY  7. 

h    m       8 

s 

•     ft/ 

n 

h    m       s 

8 

•      t       ft 

tt 

o 

4  28  23.79 
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31M843 

27  12  29.1 

3-7XO 

II 

4  52  52.29 
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x.7686" 

3  41    4.5 

13.917 

z6 

I  S3  30.2Z 

1.8519 

14  13  17.9 

za.zsa 

17 

0    8  59.44 

Z.7687 

3  54  58.9 

13.897 

17 

I  35  2Z.42 

1 .855a 

14  25  25.4 

xa.097 

z8 

0  zo  45.56 

Z.7688 

4    8  5a.z 

13-875 

z8 

z  37  12.83 

1.8585 

14  37  29.6 

za.04a 

19 

0    Z2   31.70 

z.769a 

4  22  43.9 

13-853 

19 

I  39    4-44 

z.86z9 

14  49  30.5 

zz.986 

20 

0  Z4  Z7.86 

1.769s 

4  36  34-5 

13-832 

20 

z  40  56.26 

1.8653 

IS     I  27.9 

xz.9a8 

2Z 

0  z6    4.04 

1.7699 

4  50  23-7 

13.808 

2Z 

z  42  48.28 

X.8688 

Z5  Z3  2Z.9 

ZZ.S7X 

32 

0  Z7  50.25 

X.7704 

5    4  11-5 

13.784 

22 

z  44  40.5Z 

1.8733 

IS  25  12.4 

zz^ia 

23 

0  Z9  36.49 

1.7709 

5  17  57.8 

13-759 

23 

z  46  32.96 

1.8759 

IS  36  59-3 

n.7Sa 

24 

0  3Z   32.76 

Z.771S 

N.    5  3z  42.6 

13.734 

24 

z  48  25.62 

1.8795 

N.  Z5  48  42.6 

XX, 69a 

XII. 


NOVEMBER,  1914. 

GREENWICH  MEAN  TIME. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour.  Bight  Ascension. 


Diff. 

for 

iMin. 


DedinatJon. 


Diff. 

for 

xMin. 


O 

I 
2 

3 
4 

5 
6 

7 
8 

9 
lo 

II 

la 

13 

14 

IS 
i6 

17 
i8 

19 
20 

21 

22 

23 


o 

I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
H 

15 
16 

17 
18 

19 
20 

21 

32 

23 
24 


SUNDAY  29. 


h 

I 

I 
I 
I 
I 
I 
I 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
a 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


m 
4& 
50 
52 
54 
55 
57 

59 

I 

3 

S 

7 

9 
II 

13 

15 

17 
18 

20 

22 

24 
26 

28 

30 
32 


s 

s 

25.62 

1.879s 

N.I 

18.50 

1.883a 

11.60 

X.8869 

T 

4.93 

1.8907 

I 

58.48 

X.S944 

I 

52.26 

1.8983 

I 

46.28 

1.9033 

I 

40.53 

1.9062 

3502 

1 .9x03 

29.76 

1.9143 

24.73 

X  .9183 

19-95 

z  .9334 

15-42 

X.9366 

II. 14 

X.9308 

7.11 

Z.9349 

3.33 

X.9393 

59.82 

X.9436 

J 

56.56 

1.9478 

5356 

X.9533 

50.82 

1.9566 

48.35 

X.96XX 

46.15 

1.9655 

44.21 

X.9700 

42.55 

X.974S 

N.I 

tt 


5  48  42.6 

6  o  22.3 

6  II  58-3 
6  23  30.5 

6  34  58-9 
6  46  23.5 

6  57  44-2 

7  9  0.9 
7  20  13.6 
7  31  22.3 
7  42  26.9 

7  53  27.3 

8  4  23.5 

8  15  15-4 
8  26    3.1 

8  36  46.3 
8  47  25.1 

8  57  59-5 

9  8  29.3 
9  18  54.6 
9  29  15.2 
9  39  31. 1 
9  49  42.3 
9  59  48.7 


MONDAY  30. 


34 
36 
38 
40 

4a 

44 
46 

48 
50 
52 
54 
56 
58 
o 
2 

4 
6 

9 
II 

13 

15 

17 

19 
21 

23 


41-15 

1.9790 

40.03 

1.9836 

39.18 

x.988a 

38.61 

x.99a8 

38.31 

X-9973 

38.29 

3.0030 

38.55 

a. 0067 

3909 

a.oxx3 

39-91 

a  .ox6z 

41.02 

a.oaoS 

42.41 

3.0355 

44.08 

9.0303 

46.04 

a .0350 

48.28 

3.0398 

50.81 

3.0446 

53-63 

3.0493 

56.73 

3.054r 

0.12 

a. 0588 

3-79 

9.0636 

7-75 

a. 0683 

11.99 

a.073X 

16.52 

a. 0778 

21.33 

9.0836 

26.43 

a. 0874 

31.82 

3.09aa 

N.  20  9 
20  19 
20  29 
20  39 

20  49 

20  58 

21  8 
21  17 
21  27 
21  36 
21  45 

21  54 

22  3 
22  12 
22  21 
22  29 
22  38 
22  47 

22  55 

23  3 
23  11 

23  20 

23  28 

23  36 

N. 23  43 


50.2 
46.8 

38.5 

25.2 

6.7 
43-2 

14-5 
40.5 

1-3 
16.7 

26.7 

31.2 
30.2 
23.6 

"•5 

53-7 

30.1 

0.7 

25-5 

44-4 

57-4 

4-3 

5-2 

0.0 

48.6 


IX. 693 

ZZ.63X 
ZX.568 

XX. SOS 
11.44a 
XX. 377 
XZ.3X3 
XX. 345 
XX.Z78 

XZ.XZX 

ZX.043 
xo.97> 
ZO.90Z 
Z0.830 

10.757 
xo.683 
10.6x0 
XO.53S 
Z0.459 
XO.383 
ZO.304 
ZO.336 
X0.147 
Z0.066 


9.984 
9.90a 
9.830 

9-735 
9.650 

9.565 
9.478 
9.390 
9 '308 

9.3X3 
9.X3X 

9.039 

8.937 
8.844 

8.7SX 
8.655 
8.558 
8.463 

8.364 
8.a66 
8.X66 
8.065 

7.964 
7.86Z 

».?S7 


Hour. 


Richt  Ascension. 


Diff. 

for 

zMin. 


Dedinatioo. 


Diff. 

for 

zMin. 


TUESDAY,  DECEMBER  i. 

N.  23  43  48.6 


h    m       8 
3  23  31.82 


8 

a. 0933 


tf 


7.757 


PHASES  OP  THE  MOON. 


d     h       m 

O  I^ill  Moon Nov.  2  II  48.6 

(C  Last  Quarter lo  ii  36.8 

0  New  Moon 17    4    1.9 

5  First  Quarter 24    i  38.7 


d       h 

(C     Apogee Nov.     2    7.8 

(£     Perigee 16  15.9 

(^     Apogee 29  10.6 
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DECEMBER,  1914. 


!• 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


V 

o  d 


I 
2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

13 

15 

i6 

I? 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


h     m       8 
62651.59 

6  31  10.58 
6  35  30.20 

6  39  5043 
6  44  11.26 
6  48  32.68 

6  52  5465 
65717.14 

7  I  40.14 

7  6  3.62 
7  10  27.56 

71451-93 

7  19  16.69 
72341.80 
728    7.23 

7  32  32.95 
7  36  58.91 
7  41  25.08 

7  45  51.42 
7  50  17-89 

7  54  44.44 

75911-05 

8  337.69 
8    8    4.30 

8  12  30.86 
8  16  57.34 
821  23.70 

8  25  49.91 
8  30  15-95 
83441-77 
839    7-35 


184332.64 


Diff.  for 
I  Hour. 


8 

10.777 

10.804 
10.830 

10.855 
10.880 
10.904 

10.927 
10.948 
10.968 

10.988 
11.006 
1 1 .023 

11.039 
"•053 
11.066 

11.077 
11.086 
11.094 

II. 100 
1 1. 105 

11. 108 

1 1. 109 
II. 109 
II. 108 

1 1. 105 
II.IOI 

11.095 

11.088 
11.080 
II. 071 
11.060 

11.047 


Apparent  Decli- 
nation. 


rr 


S.2I  4336.1 

21  52  57.8 

22  154.3 

22  10  25.4 
22  1830.8 
22  26  10.2 

22  33  23.4 

22  40  10.2 
22  46  30.4 

22  52  23.7 

22  57  50.0 

23  249.0 

23  720.5 
23  1 1  24.5 
23  15  0.7 

23  18  9.1 
23  20  49.4 
2323   1.5 

23  24  45-5 
23  26   1.3 

23  26  48.8 

23  27  8.0 
23  26  58.9 
23  2621.5 

23  25  15.8 
23  23  42.0 

23  21  39-9 

23  19  9-6 
23  16  11.3 
23  12  45.1 
23    851.0 

S.23    429.1 


Diff.  for 
z  Hour. 


// 


-^3-93 
22.89 

21.83 

—20.76 
19.69 
18.61 

-17-50 
16.39 

15-28 

—14.16 

1304 
1 1. 91 

—10.76 

9-59 
8.43 

-  7.26 
6.09 
4.92 

-  3-74 
2.57 
1-39 

-  0.21 
+  0.97 

2.15 

+  332 
450 
5-67 

+  6.84 
8.01 
9.17 

IO-33 
■fii.49 


Semidiam- 
eter. 


It 


16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 
16 


5.29 
5.44 
5.59 

5.73 

5-87 
6.00 

6.13 
6.25 

6.37 

6.48 

6.59 
6.69 

6.79 
6.89 
6.98 

7.07 
7.16 
7.24 

7.32 

7.39 
7.46 

7-52 
7.58 
7.64 

7.69 

7-74 
7.78 

7.82 

7-85 

7.87 
7.89 


Sidereal 
Time  of 
Semidi- 
axneter 
Passing 

Me- 
ridian. 


8 
70.20 

70.29 
70.37 

70.45 

70.53 
70.60 

70.68 

70.75 
70.82 

70.88 

70.93 
70.98 


Equation  of 

Time,  to  be 

Subtracted 

from 


Added  to 


16  17.90 


7 
7 


7 
7 
7 

7 
7 
7 

7 
7 
7 

7 
7 


7 
7 
7 
7 


-03 
.07 

.11 


.14 

-17 
.20 

.22 
.24 

•25 

.26 
.26 
.26 

-25 
.24 

.22 

.20 
.18 

.15 
.12 


71.08 


ni       8 
1 1     6.47 
10  44. 1 1 
I02I.II 

9  57.49 
9  33.28 
9    8.50 

843.17 

8  17.30 
7  50.92 

7  24-07 
6  56.76 
6  29.04 

6    0.92 

5  32.45 
5    3.65 

4  34.57 
4  5-25 
3  35-72 

3  6.02 
236.19 
2    6.27 

I  36.30 
I    6.31 

o  36.34 
o    6.42 


Diff. 

for 

xHour. 


o  23.42 

053.14 

I  22.71 

1  52.10 

2  21.28 
2  50.22 

3  18.89 


s 
0.918 

0-945 
0.971 

0.996 
.020 
.044 

.067 
.088 
.108 

.128 
.146 
.163 

.179 

.193 
.ao5 

.216 
.226 

.234 

.240 
.244 
.248 

.250 
.249 

•247 

-244 
.240 

-235 

.228 
.220 
.210 
.200 

.189 


NoTS. — The  mean  time  of  semidiameter  payying  meridian  may  be  found  by  subtracting  o*.i9  from  the  sidereal 

The  sign  —  prefixed  to  the  hourly  dbange  of  declination  indicates  that  south  declinations  are  increasing;  the 
sign  +  indicates  that  south  declinations  are  decreasing. 


n. 


DECEMBER,  1914. 
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AT  GREENWICH  MEAN  NOON. 


Day  of 

the 

ay  of  the 

Month. 

Week. 

I 

Tues. 

Wed. 

2 

Thur. 

3 

Frid. 

4 

Sat. 

5 

SUN. 

6 

Mon. 

7 

Tues. 

8 

Wed. 

9 

Thur. 

lO 

Frid. 

II 

Sat. 

12 

SUN. 

13 

Mon. 

14 

Tues. 

15 

Wed. 

i6 

Thur. 

17 

Frid. 

i8 

Sat. 

19 

SUN. 

20 

Mon. 

21 

Tues. 

22 

Wed. 

23 

Thur. 

24 

Frid. 

25 

Sat. 

26 

SUN. 

27 

Mon. 

28 

Tues. 

29 

Wed. 

30 

Thur. 

31 

Frid. 

32 

THE  SUN'S 


Apparent  Right 
Ascension. 


h     m        s 
6  26  53.59 

6  31  12.51 
6  35  32.07 

6  39  52.24 
6  44  13.00 
6  48  34.34 

6  52  56.23 

6  57  1865 

7  I  41.58 

7  6  4.98 
7  10  28.84 
7  H  53.12 

7  19  1779 
7  23  42.81 

7  28    8.i6 

7  32  33-79 
7  36  59.66 
7  41  25.74 

7  45  51.99 
7  50  18.37 

7  54  44.83 

7  59  "35 

8  337.89 
8    8    4.41 

8  12  30.88 
8  16  57.27 
8  21  23.54 

8  25  49.66 
8  30  15.60 

8  34  41.33 
8  39    6.82 


18  43  32.03 


Diff .  ior 
X  Hour. 


s 

0.775 
0.802 

0.828 

0.853 
0.877 
0.901 

0.924 

0.945 
0.965 

0.985 
.003 
.020 

.035 
.049 
.062 

■073 
.082 

.090 

.096 
.101 
.104 

.105 
.105 
.104 

.101 

.097 
.091 

.084 
.076 
.067 
.056 


11.043 


Apparent  Dedinar 
tion. 


ff 


S.  21   43  40.5 

21  53    1.8 

22  I  58.0 

22  10  28.8 
22  18  33.9 
22  26  13.0 

22  33  26.0 
22  40  12.5 
22  46  32.4 

22  52  25.5 

22  57  51.6 

23  2  50.3 

23  7  21.6 
23  II  25.4 

23  15    1.4 

23  18  9.6 
23  20  49.8 
23  23     1.8 

23  24  45.7 
23  26     1.4 

23  26  48.9 

23  27  8.1 
23  26  59.0 
23  26  21.5 

23  25  15.8 
23  23  42.0 
23  21  40.0 

23  19  9.8 
23  16  II. 6 
23  12  45.5 
23    8  51.5 

S.  23    4  29.7 


Diff.  for 
X  Hour. 


*/ 


-23.91 
22.87 
21.81 

-20.74 
19.67 

18.59 

-17.49 
16.38 

X5.27 

-14.15 
13.02 
11.88 

-10.73 

958 
8.42 

—  7.26 
6.09 
4.92 

-3.74 
2-57 
1.39 

—  0.2  X 

+  0.97 

2.15 

+  3.32 
4.50 
5.67 

+  6.84 
8.01 
9.17 

10.33 
+11.49 


Equation  of 

Time,  to  be 

Added  to 


Subtracted 

from 
Mean  Time. 


m         s 
II      6.30 

10  43.94 

10  20.94 

9  57-33 
933.12 
9    8.34 

8  43.01 
817.15 
7  50.78 

7  23.93 
6  56.63 

6  28.91 

6    0.80 

5  32.34 
5    3-55 

4  34.48 


Diff.  for 
X  Hour. 


4 

5.17 

3 

35.65 

3 

5.96 

2 

36.14 

2 

6.23 

I 

36.27 

I 

6.29 

0 

36.33 

0 

6.42 

0 

23.41 

0 

53.12 

I 

22.68 

I 

52.06 

2 

21.23 

2 

50.16 

3 

18.82 

s 

0.918 

0.945 
0.971 

0.996 

.020 

.044 

.067 

.088 
.108 

.128 
.146 
.163 

.179 
•193 

.205 

.216 
.226 

.234 

.240 

.244 

.248 

.250 
.249 

.247 
.244 

.240 

.235 

.228 

.220 
.210 
.200 

1. 189 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


m 


8 


6  37  59.89 
6  41  56.45 
6  45  53.00 

6  49  49.56 
6  53  46.12 

6  57  42.68 

7  I  39.24 
7  5  35.80 
7  9  32.36 

7  13  28.92 

7  17  25.47 
7  21  22.03 

7  25  18.59 
7  29  15.15 
7  33  11.71 

7  37  8.27 
7  41  4.83 
7  45  1.39 

7  48  57.94 
7  52  54.50 

7  56  51.06 

8  o  47.62 
8  444.18 
8  8  40.74 

8  12  37.30 
8  16  33.86 
8  20  30.42 

8  24  26.98 
8  28  23.54 
8  32  20.10 
8  36  16.66 


18  40  13.21 


N0T8. — The  semldiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations 
are  increasing;  the  sign  +  indicates  that  south  declinations  are  decreasing. 


Diff.  for  X  Hour. 

+9".«S6S. 

I     (Table  in.) 
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DECEMBER,  1914. 


Ill 


AT  GREENWICH  MEAN  NOON. 


1 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


J3 


•s8 


335 
336 

337 

338 

339 
340 

341 
342 
343 

344 
345 
346 

347 
348 

349 

350 

351 
352 

353 
354 
355 

356 

357 
358 

359 
360 

361 

362 

363 
364 
365 

366 


THE  SUN'S 


True  Longitude. 


// 


248  28      8.9 

249  28    58.2 

250  29   48.7 

251  30  40.3 

252  31  33-1 

253  32  27.1 

254  33  22.2 

255  34  18.5 

256  35  16.1 

257  36  14-9 

258  37  14.8 

259  38  15.9 

260  39  1 8. 1 

261  40  21.3 

262  41  25.4 

263  42  30.4 

264  43  36.1 

265  44  42.3 

266  45  49.1 

267  46  56.3 

268  48     3.7 

269  49  1 1.4 

270  50  19.2 

271  51  27.2 

272  52  35.2 

273  53  43.3 

274  54  51.5 

275  55  59-8 

276  57     8.0 

277  58  16.3 

278  59  24.6 

279  60  32.9 


I' 


ti 


27 
28 

28 


156 
4.8 

55.0 


29  46.4 

30  390 

31  32.8 

32  27.7 

33  23.9 

34  21.3 

35  19.8 

36  196 

37  20.5 

38  22.5 

39  25.5 

40  29.4 

41  34.2 

42  39.7 

43  45.7 

44  52.3 

45  59-3 

47  6.5 

48  14.0 

49  21.6 

50  29.4 

51  37-2 

52  45.1 

53  53.1 

55  1.2 

56  9.2 

57  17.3 

58  25.4 

59  33-5 


Diff.  for 
X  Hour. 


ti 


52.05 
52.09 

52.13 

52.18 
52.22 
52.27 

52.32 

52.37 
52.42 

5247 
52.52 
52.57 

52.61 

52.65 
52.69 

52.72 
52.75 
52.77 

52.78 
52.80 

52.81 

52.82 

52.83 
52.84 

52.84 
52.84 
52.84 

52.84 
52.84 
52.85 
52.85 


15.2.85 


Latitude. 


// 


+  0.49 
0.49 
0.47 

+  0.42 

0.34 
0.25 

+  0.13 
+  0.01 

—  0.12 

—  0.26 

0.37 
0.46 

-0.53 

0.57 
0.58 

-0.56 
0.51 
0.42 

-0.32 

0.19 

-0.05 

+  0.08 
0.19 
0.31 

+  0.42 
0.49 

0.55 

+  0.58 
0.58 
0.56 
0.50 

+  0.43 


Locarithm  of  the 

Radius  Vector  of 

the  Earth. 


9.993  8184 

9.993  7497 
9-993  6834 

9.993  6195 
9.993  5581 

9-993  4991 

9.993  4426 
9.993  3884 
9.993  3364 

9.993  2866 

9-993  2389 
9.993  1930 

9.993  1490 
9.993  1066 
9.993  0658 

9.993  0265 
9.992  9886 
9.992  9522 

9.992  9173 
9.992  8841 
9.992  852(5 

9.992  8229 

9.992  7952 
9.992  7697 

9.992  7465 
9.992  7256 
9.992  7072 

9.992  6913 
9.992  6780 
9.992  6675 
9.992  6597 

9.992  6547 


Diff.for] 
xHour. 


—29. 
28. 

27 


-26. 

25. 
24. 

-23. 
22. 

21.2 


-20.3 

19.5 
18.7 

-18.0 

17.3 
16.7 

—16. 1 

15.5 
14.9 

-14.2 

13-5 
12.7 

—1 1. 9 
11. 1 
10.2 

-9-2 
8.2 

7.2 

-6.1 
5.0 
3.8 
2.7 

-  1-5 


NoT9.— The  longitudes  in  the  column  I  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  jl'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year. 


Mean  Timed 
Sidereal  Noon. 


h     m        s 

7  20  47.70 
7  16  51.79 
7  12  55.88 

7  8  59.96 

7  5  4.05 
7  I  8.14 

6  57  12.23 
6  53  16.31 
6  49  20.40 

6  45  24.49 
6  41  28.57 
6  37  32.66 

6  33  36.75 
6  29  40.84 

6  25  44.92 

6  21  49.01 
6  17  53.10 
6  13  57.18 


6  10 
6  6 
6  2 


1.27 
5.36 
9.44 


5  58  13.53 

5  54  17.61 

5  50  21.70 

5  46  25.79 

5  42  29.88 

5  38  33.96 

5  34  38.05 

5  30  42.14 

5  26  46.22 

5  22  50.31 

5  1 8  54.39 


Diff.  for  X  Hoar. 
(Table  n.) 


IV. 


DECEMBER,  1914. 

GREENWICH  MEAN  TIME. 
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THE  MOON'S 


SEMIDIAMETER. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGE. 


Noon. 


ti 


4 
4 
4 

4 
5 
5 


6 
6 
6 

6 
6 
6 

6 

5 


46.2 

49-3 
53-7 

591 

5.7 

13-3 


5  22.0 

5  31.8 

5  42.7 

5  54-3 

6  6.1 

6  17.2 


26.6 
33-2 
35.8 

33.8 

27.3 
16.8 

3.4 
48.6 


5  33-6 

5  197 

5  7-7 

4  58.2 

4  51-4 

4  47.3 

4  46.0 

4  47.1 

4  50.3 

4  55-1 

5  1-3 


15     8.4 


Midnight. 


Noon. 


f/ 


It 


4  47.6 

4  51-4 

4  56.3 

5  2.3 
5  9.3 
5  175 

5  26.8 

5  37- 1 

5  48.4 

6  0.2 
6  II. 8 
6  22.2 

6  30.3 

6  350 

6  35-4 

6  31. 1 

6  22.5 

6  10.4 

5  56.1 

5  41  o 

5  26.5 

5  13-5 

5  2.6 

4  544 

4  490 

4  46.3 

4  46.2 

4  48.4 

4  52.5 

4  58.1 

5  4.8 


15  12. 1 


54  6.58 
54  18.07 
54  3404 

54  54-02 

55  17-96 

55  45-85 

56  17.87 

56  54-03 

57  33.91 

58  16.46 

58  59-67 

59  40.54 

60  15.10 
60  39.11 
60  48.73 

6041.59 
60  17.58 

59  38.97 

58  49.92 

57  55.49 
57    0.63 

56    9.62 

55  25.57 
54  50.51 

54  25.47 
54  10.68 

54    5-76 

54  9-75 
54  21.47 

54  39-43 

55  2.08 

55  27.96 


Diflf.  for 
X  Hour. 


II 


+0.377 
0-576 

0.751 

+0.915 
1.079 
1.247 

•fl.421 

1.589 

1.728 

+1.804 
1.776 

1.600 

+1.250 
0.723 

+0.061 

-0.657 

1.327 
1.860 

-2. 191 
2.310 
2.231 

—1.998 
1.658 

1-257 

-0.829 

0.406 

— O.OI2 

+0.336 
0.629 
0.856 
I.02I 

+I.I26 


Midnight. 


II 


54  ".73 
54  25.53 

54  43.54 

55  5.50 
5531.40 

56  1.34 

56  35-44 

57  13.55 

57  54-95 

5838.15 
59  20.63 

59  58.86 

60  28.69 
60  45.91 
60  47.32 

6031.59 

59  59-87 
59  15.44 

58  23.06 
57  27.82 
56  34.42 

55  46.58 
55  6.84 
54  36.70 

54  16.81 

54  7.04 
54  6.71 

54  14-73 
54  29.77 

54  50.26 

55  14-71 
5541-69 


Diff .  for 
z  Hour. 


Meridian  of 
Greenwich. 


II 


+0.480 
0.666 

0.833 

+0.997 
1. 162 

1.334 

+1.507 
1.664 

1.776 

+1.805 
1. 710 
1.447 

+1.007 
+0.405 
—0.297 

-1.004 
1. 616 

2.053 

—2.276 
2.293 
2.131 

-1.839 
1.462 

1. 04* 

—0.616 
—0.203 
+0.168 

+0.491 

0.751 
0.946 

I.081 
+I.160 


h        m 
I      7.3 

1  57.7 

2  50.2 

3  43-4 

4  35-8 

5  26.5 

6  15.1 

7  1-9 

7  47-8 

8  340 

9  22.0 

20  13.2 

21  8.9 

22  9.6 

23  14-4 

6 

0  20.4 

1  24.2 

2  23.0 

3  16.0 

4  3.9 

4  47.9 

5  29.3 

6  9.5 

6  49.8 

7  31.4 

8  15.2 

9  1.8 

9  51.4 

10  43-5 

11  37-1 

12  30.6 


Diff.  for 
z  Hour. 


Noon. 


m 
2.05 

2.15 
2.21 

2.21 

2.X5 
2.07 

1.98 
1.92 
1. 91 

1-95 
2.06 

2.22 

2.43 
2.63 

2.75 


2.73 
2.57 

2.33 
2.10 

1. 91 

1-77 
1.69 

1.67 

1.70 
1.77 
1.88 

2.01 
2.12 
2.21 
2.24 

2.20 


d 

13-8 
14.8 

15.8 

16.8 
17.8 
18.8 

19.8 
20.8 
21.8 

22.8 
23.8 
24.8 

25.8 
26.8 
27.8 

28.8 
0.4 
1.4 

2.4 

3-4 
4-4 

5.4 
6.4 

7-4 

8.4 

9-4 
10.4 

1 1.4 
12.4 

13-4 
14-4 

15-4 
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DECEMBER,  1914. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Ascension. 


Diff. 

for 

xMin. 


Declination. 


Diff. 

for 

zMin. 


Hour. 


Right  Ascension. 


Diff. 

for 

xMin. 


DecUnatiofL. 


Diff. 
for 

zMin. 


TUESDAY  I. 


THURSDAY  3. 


o 

I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


o 

I 
2 

3 
4 

5 
6 

7 
8 

9 
zo 

XI 
12 

13 
14 
IS 

16 

17 
18 

19 

20 

21 
22 

23 
24 


m      s 

8 

23  31.82 

9.099a 

N.  23  43  48.6 

as  37-49 

S.0968 

^3  SI  30-9 

27  43-44 

9.ZOX6 

23  59    6.9 

29  49.68 

9.1063 

24    6  36.6 

31  56.20 

9.IZ09 

24  13  59-9 

34    2.99 

9.IZ56 

24  21  16.8 

36  10.07 

9.Z903 

24  28  27.1 

38  17.42 

9.1948 

24  35  30.9 

40  25.05 

9.1995 

24  42  28.1 

42  32. 9<^ 

9.Z34I 

24  49  18.7 

44  41-14 

9.1386 

24  56    2.5 

46  49.59 

9.1439 

25    2  39.6 

48  5832 

9. 1478 

25    9    9.8 

51     732 

9.Z5a9 

25  IS  33-2 

53  16.58 

9.Z566 

25  21  49.6 

55  26.11 

9.1610 

25  27  59-1 

57  3590 

9.i6s3 

25  34    1.5 

59  45-94 

9.1696 

25  39  56.9 

I  56.25 

a.X739 

25  45  45-1 

4    6.81 

9.1789 

25  51  26.2 

6  17.63 

9.1894 

25  57    0.0 

8  28.70 

9.1865 

26    2  26.6 

10  40.01 

9.1906 

26    7  45-8 

12  51-57 

a.Z947 

N.  26  12  57.7 

h 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 

WEDNESDAY  2. 

4    15      3-37  a-i987  N.  26   18      2.2 

4    17    15.41  9.9096  26   22    59.2 

4  19  27.68  9.9065  26  27  48.7 

4  21   40.19  9.9Z03  «   26  32   30.7 

4  23   52.92  a. 9141  26  37      5.1 

4  26      5.88  9.2x78  26  41   31.8 

4  28    19.06  9.9ai5  26  45   50.9 

4  30  32.46  a.aa5i  26   50     2.2 

4  32   46.07  9.9985  26   54      5.8 

4  34  59.89     9.93x9         26  58     1.6 

4  37    13.91       9.2354  27      I   49.5 

4  39   28.14       9.9388  27      5   29.5 

4  41  42.56     9.3490         27     9     1.6 

4  43    57.18       9.9453  27    12   25.7 

4  46    11.99       9.9483  27    15   41.9 

4  48  26.98     9.3513         27  18  50.0 

4   50  42.15       a.a543  27   21    50.I 

4   52    5750       »-»57a  27    24  42.1 

4  55    13.01       9.9600  27   27    25.9 

4  57  28.70     9.2628         27  30     1.5 

4  59  44.54       a-»<>53  27  32   29.0 

5  2  0.54  9.9680  27  34  48.2 
5  4  16.70  9.9705  27  36  59.2 
5  6  33.00  9.9798  27  39  1.9 
5  8  49.44  9.97SX  N.  27  40  56.2 


7.653 

7-547 
7.44a 
7.335 
7.297 
7.117 
7.008 
6.898 

6.787 
6.674 
6.561 
6.447 
6.33a 
6.216 

6.099 
5.989 
5.863 

5-744 
5.694 

5.503 
5.389 
5 -359 
5-137 


5.0x9 
4.887 
4.76a 
4.637 

4.509 
4.389 

4.353 
4.124 
3.994 
3.864 

3.733 
3.60X 
3.468 
3.336 
3.209 
3.068 

a. 934 
9.798 
a. 669 
9.526 

a. 389 
9.259 

9.ZX4 

1.975 
X.836 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

zz 

12 

13 
14 

15 
16 

17 
18 

19 
20 

2Z 
22 

23 


O 
Z 

2 

3 
4 

5 
6 

7 
8 

9 
zo 

zz 

Z2 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


h 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
6 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


m 
8 

zz 

13 

15 

17 
20 

22 

24 
27 
29 
31 
33 
36 

38 
40 

43 
45 
47 
50 
52 
54 
56 

59 

z 


3 
6 

8 

zo 

13 

15 

17 

19 
22 

24 
26 
29 

31 
33 
36 

38 
40 

42 
45 
47 
49 
52 
54 
56 
S8 


8 

49-44 
6.0Z 

22.72 

39-55 

56.50 

13-57 

3075 
48.03 

5-41 
22.88 

40.44 

58.08 

15-79 
33-57 
51 -42 

9-33 
27.29 

45-30 

3.35 
2Z.44 

3956 
57-70 
Z5.86 

34.04 


s 
9.a75X 

9. 3773 
9.9795 
9.98x5 
9.9835 
9.2854 
9.2873 
9.2888 
a. 2904 
9.99x9 
9.3933 
9.9946 
9.3958 
9.9969 
9.9980 
9.3989 
9.3998 
9.3005 
9.30x9 
9.30x8 
9 .3099 
9.3035 
9 .3098 
9 .3030 


II 


N.2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
N.2 


FRIDAY  4. 


52.22 

9.303X 

I0.4Z 

a. 303 1 

28.59 

9 .3099 

46.76 

9.3097 

4.92 

9.3094 

23-05 

9 .3090 

4Z.I6 

9.30x6 

59-24 

9.30XX 

17-29 

9.3004 

35.29 

9.3s>96 

53-24 

3.3988 

ZZ.15 

9.9979 

28.99 

9.2968 

46.77 

9.3958 

4.48 

9.9946 

22.12 

9.9933 

39.68 

9.9930 

5716 

9.9906 

14.55 

9.9890 

31-84 

9.2874 

49.04 

9.9858 

6.14 

9.984X 

23.13 

9.9833 

40.0Z 

9.9803 

56.77 

9.9784 

N.2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
26 
26 
26 
26 
26 
26 
26 

N.  26 


40  56.2 
42  42.2 

44  19.9 

45  49.1 

47  9-9 

48  22.3 

49  26.2 

50  2Z.7 

51  8.6 

51  47-1 

52  Z7.0 

52  38.3 

52  51-1 

52  55.3 

52  50.9 

52  37.9 
52  Z6.3 
51  46.Z 
51  7.2 
50  19.7 
49  236 
48  z8.8 

47  5-4 
45  43.3 


44  12.5 

42  33.1 
40  45-1 

38  48.4 
36  43  o 
34  29.0 
32     6.4 

29  35.1 
26  55.2 

24    6.8 

2z    9.7 

18    4.0 

14  49-7 
zz  26.9 

7  55-5 
4  15.6 
o  27. z 

56  30.2 
52  24.8 
48  Z0.9 

43  48.6 

39  17.9 
34  38.8 
29  5Z.2 

24  55-4 


II 

Z.836 

1.697 

X.557 

Z.417 

Z.977 

Z.Z36 

0.995 
0.853 

0.7Z9 

0.570 
0.4*7 
0.984 

+0.149 

-0.009 

O.Z45 

0.288 
0.43a 
0.576 

0.730 
0.863 

1.007 
Z.Z59 
Z.996 

I.44X 


X.SS5 

z.7a8 
X.879 
9.0x7 
9.Z69 
9.30s 

a. 449 
a. 593 
9.736 
9.879 
3.093 
3.167 
3.309 
3-453 
3.594 
3-737 
3.878 
4.OT9 
4-z6z 
4.309 

4*443 
4.583 
4-733 
4 -86a 
4.999 


VI. 


DECEMBER,  1914. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Aacensian. 

for 
zMin. 

Dcdinatkm. 

for 
zMin. 

Uour. 

Right  AaocBBiaa. 

for 
xMtn. 

DerJination. 

for 
xMin. 

SA 

TURD. 

AY  S' 

MONDAY  7. 

h    m       8 

8 

•     1      It 

It 

h   m       8 

8 

•      /       // 

tt 

O 

6  S8  56.77 

8.9784 

N.  26  24  55.4 

4-999 

0 

8  45    6.33 

9.X343 

N.  19  56  17.7 

10.9x3 

X 

7     I  13-43 

2.3764 

26  19  51.3 

S.138 

I 

8  47  14.39 

9.X3XX 

19  45  198 

XX.OX7 

2 

7     3  29-94 

8.3743 

26  14  38.8 

S.«77 

2 

8  49  22.06 

9.1378 

19  34  15-7 

IX.X90 

3 

7     5  46.33 

9.8721 

26    9  18. 1 

5. 413 

3 

8  51  29.63 

3.1346 

19  23     5-4 

XX.99a 

4 

7    8    2.59 

9.8699 

26    3  49.2 

5.551 

4 

8  53  37-01 

9.X9X3 

19  II  49-1 

XX. 333 

5 

7  10  18.72 

a. 3676 

25  58  12.0 

5.687 

5 

8  55  44.19 

9.xx8x 

19    0  26.8 

XX. 433 

6 

7  12  34.70 

9.3653 

25  52  26.7 

5. 833 

6 

8  57  51-18 

3.XX49 

18  48  58.5 

XX.533 

7 

7  14  50-55 

8.8689 

25  46  33-2 

5-959 

7 

8  59  57.98 

8.XXX8 

18  37  24.2 

XX. 630 

8 

7  17    6.25 

a. 8604 

25  40  31.6 

6.093 

8 

9    2    4.59 

9.X087 

18  25  44.1 

XX.7I7 

9 

7  19  21.80 

a.aS7« 

25  34  22.0 

6.937 

9 

9      4    II.03 

3.X056 

18  13  58.2 

XX. 8x3 

lO 

7  21  37-19 

9 -9553 

25  28    4-3 

6.362 

10 

9    6  17.36 

9.X095 

18    2     6.5 

XX. 909 

II 

7  23  52.43 

8.3537 

25  21  38.6 

6.494 

II 

9    8  33.33 

9.0994 

17  50    9.1 

X3.003 

12 

7  26    7.51 

9.3499 

25  15     5.0 

6.637 

12 

9  10  29.19 

«.0963 

17  38    6.1 

xa.097 

'3 

7  28  22.42 

8.347* 

25    8  23.4 

6.759 

13 

9  12  34.88 

3.0934 

17  25  57-5 

X3.X89 

14 

7  30  37-17 

8.3444 

25     I  33-9 

6.89X 

14 

9  14  40.40 

9.0906 

17  13  43-4 

X8.98Z 

^S 
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+  X9.51 

I     9.8 

32 

8   3    2.28 

+  0.077 

+18  II  19.2 

—40.06 

z  24.1 

Day  of  the  Month. 

xst. 

6th. 

zxth. 

i6th. 
ti 

9lSt.  2 
// 

6th. 

31st. 

Day  of  the  Month. 

5th. 

loth. 

15th. 

aoth. 

95th 

n 

II 

n 

ft 

// 

II 

n 

ti 

Semidiameter  .... 
Horizontal  Parallax 

a.7S 
7.93 

2.63 
6.99 

9.55 
6.72 

2.59 
6.65 

9.56    : 
6.75 

1.67 

;.o5 

9.86 
7.53 

Semidiameter  .  .  . 
Horizontal  Parallax 

3.X0 

c    8.Z7 

3.40 
8.96 

3.7s 
9.89 

4.16 
10.95 

4.60 
X9.XI 

SJ06 

X3«33 

NOTS.— The  sign  +  indicates  tuMth  dedinations;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 


JULY. 


Appttrcnt 

RicfatAsooi- 

sion. 


Notm, 


h    m      8 
8    2  50.80 

8    3    a.28 

S    a  54-53 
8    2  27.72 

8    z  42.19 

8    038.45 

59  i7-«« 
57  39-43 
55  46.28 

53  39-«o 

51  19.8S 
48  50.29 
46  12.61 

43  39-24 
4042.77 

37  55-91 
35  11-46 
32  32.24 

30  Z.04 
27  40-56 

25  33-37 

23  41.85 
32    8.z8 

20  54.30 

20    Z.9Z 

19  32.45 

1927-13 

19  46.9  z 

20  32.55 

31  44.60 
23  23.41 

25  a9.z7 


Var.of 

R.A. 

for  I 

Hour. 


Notm, 


8 
-H>.88o 

+0.077 

— o.7aa 

X.5X0 

a.38x 

^.oa6 
3.737 
4.404 
5.0x6 

5.563 

-6.034 
6.4x8 
6.706 
6.890 
6.964 

-6.9aa 
6.76a 
6.486 
6.095 

5-594 

'■4.989 
4.a89 

3.503 
a. 64a 

X.7X5 

-0.73a 

+0.396 

X'359 

•-449 

3.558 

+4.678 
+5AJtj 


Apparent 
Declination. 


Noon, 


II 


+z8  27  48.6 
18  iz  Z9.2 

17  55  47-5 
z7  4Z  Z9.3 

Z728  0.0 

+17  15  54-9 
17  5  8-7 
165545-8 
z6  47  49.8 
z6  4Z  23.6 

+Z63629.3 
Z633  8.Z 
16  3  z  20.4 

16  31  5-5 
z633az.8 

+Z635  6.8 
1639  Z6.9 
z6  44  47.6 
z6  5Z  33.8 

16  59  29.6 

+Z7  828.4 
Z7  Z823.0 

1729  5-9 
Z7  40  28.8 

17  52  23.4 

+z8  44Z.Z 
z8  Z7  za.7 
z8  29  49.0 

18  42  20.3 

185436.9 

+Z9  628.5 
+Z9  Z7  44.9 


Var.of 

I>ed. 

for  X 

Hour. 


Noon, 


II 

-4a  .33 
40.06 

37-54 
34.78 
3X.8e 

-a8.6o 
85.31 
ax  .66 
X7.98 
14.  X9 

-10.33 

6.43 

-a.54 

+  X.30 

5.05 

+  8.67 
X8.X3 
X5.39 
x8.4a 
ax.X9 

+33.66 
85.813 
87.68 
a9.x8 
30.3a 

+3X.09 
31*48 
3X.48 
3X.07 
30.84 

+a8.99 
+37.30 


Merid- 
ian Paa- 


h    m 
127.8 

Z24.1 

Z20.0 

ZZ5.6 
z  Z0.9 


5-9 
0.6 


z 
z 

0550 

049.2 
043-2 

037.0 
030.6 
024.0 
OZ7.4 
OZ0.7 


{ 


4.0 

573 


o 
•3 

23  50.7 

2344-3 
2338.1 

2332.0 

23  26.2 
23  20.7 
23  15-6 

23  Z0.8 
23   6.4 

23  2.3 
22  58.7 

22  55-5 
22  52.7 

22  50.4 

2248.6 
22  47.2 


Day  of  the  Month. 


>cter .... 
Parallax 


5th. 


II 
5.48 


xoth. 


II 

5-77 
X5.ao 


X5th. 


II 


5.81 
X5-3a 


aoth. 


II 


5.56 
14.65 


a5th. 


II 


5.06 
Z3.35 


30th. 


II 

4.47 
X1.77 


AUGUST. 


I 


z 

2 

3 
4 
5 

6 

7 
8 

9 
zo 

zz 

Z2 

13 
14 

15 

z6 

17 
z8 

19 
20 

2Z 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 


Apparent 
Ricfat  Ascen- 
sion. 


Noom, 


h    m     8 
72529.Z7 

728  Z.92 
731  X.53 
73427.72 
73820.09 

7  42  38.07 
7  47  20.95 

7  52  27.87 

7  57  57-81 

8  349.57 

8zo  Z.79 
8  z6  32.95 
8  23  2Z.37 
83025.23 
83742.6Z 

845ZZ.49 

8  52  49.85 

9  035.65 
9  826.90 
9Z62Z.7Z 

9  24  Z8.33 

93215-15 
9  40  Z0.74 

948  3.87 

9  55  53'49 

10  338.73 
zo  xz  Z8.89 

zoz8  53.44 

zo  26  22.0Z 

103344.32 

Z04Z  0.2 z 
Z048  9.6Z 


Var.of 

R.A. 

for  I 

Hour. 


Noon. 


a 

+  5'«03 

6.9*5 

8.040 

9.X40 
XO.88O 

+XX.873 

X8.8M 
13.876 
X4.8XX 

15  .OM 

+X5.915 

X6JS70 

i7-35a 
Z7.956 
X8.478 

+18.9x5 
X9.a67 

X9.535 
19.788 

X9-833 

+X9.874 
X9.85Z 

19-773 
19-647 
X9.48Z 

+19-883 
X9.060 
z8.8x8 
x8.56a 
x8.897 

+x8.087 
+X7.757 


Apparent 
Jination. 


Dec] 


Noon, 


»» 


+Z9  Z7  44.9 
Z928Z5.4 
193749.2 

19  46  Z5.3 
Z9  53  22.6 

+Z9  58  59-8 

20  255.9 

20  5  0.2 
20  5  2.1 
20  25Z.9 

+Z9  58  20.6 
Z9  5z  20.5 

Z94Z45.4 
192930.4 
19*432-4 

+z8  56  50.5 
z8  36  25.8 

Z^Z32Z.2 
Z7474Z.4 
Z7Z932.8 

+Z649  3.4 
Z6z622.2 

Z5  4z  38.8 

15  5  3-5 
Z4  26  46.8 

+Z3  46  59.0 

13  550-5 
Z2233Z.0 

ZZ40Z0.0 

Z05556.Z 

I 

+ZOZ057.6 
+  9  25  22. z 


Var.of 

Decl. 

for  X 

Hoar. 


Noon, 


II 
+  87.30 

•5.X7 

88.58 

X9-33 
.  z6.ox 

+  X8.O8 

7.58 

+    8.70 

-  a.6x 
8.3X 

-  14.35 

ao.69 

87.87 

34.0X 
40.83 

-  47.65 
54.39 
60.97 
67 .31 
73-35 

-  79.03 

84.33 
89.8X 

93.65 
97-66 

— xoi.a4 
104.40 
X07.Z6 
X09.54 
ZZZ.56 

— xx3.a6 
-X14.65 


Merid- 
ian Fas- 


h     m 
22  47.2 

2246.2 

22  45-7 
22  45.6 

22  45-9 

2246.6 
22  47.8 

2249-3 
22  5Z.2 

22  53-5 

2256.Z 

22  58.9 

23  2.0 

23   5-4 
23   8.9 

23  Z2.6 

23  Z6.5 
23  20.4 

23  24-4 
23  28.4 

23  32-4 

23  364 

23  40.3 
2344.2 

23  48.0 

2351-7 

23  55-4 
23  59-0 

.  .  •  . 

o  2.4 

o  5.7 
o  8.9 


Day  of  the  Month. 


Semidiaxneter  .  .  . 
Horizontal  ParaUax 


4th. 

9th. 

14th. 

X9th. 

a4th. 

II 

3.88 
xaaa 

II 

3.38 
8.90 

II 

a.99 

7.88 

II 

a. 7a 
7.17 

II 

a.55 
6.7a 

a9th. 


II 

a. 46 
6.48 


NcxTB.— The  sign  +-  prefixed  to  the  hourly  change  of  dedination  indicates  that  north  declinations  are  increasing; 
tfw  sign  —  indicates  that  north  declinations  are  decrcastxig. 
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GREENWICH  MEAN  TIME. 


SEPTEMBER- 


OCTOBER. 


I 


P 


X 

3 

4 
5 


7 
8 

9 
xo 

II 

13 

13 
14 
IS 

i6 

17 
i8 

19 

20 

21 
32 

33 
84 

as 

26 

37 

28 

29 
30 

31 
33 


Apparent 
Right 


Neom. 


h    m     8 
048   9.61 

055  "54 
I  2  9.05 
I  859.27 
11543.34 

I  2991.44 
12853.78 

1 35  30-57 
14142.03 

1  47  5839 
154  9-88 

9     0X6.71 

2  6 19. II 

9  19  17.30 

3  18  11.49 

9  24  X.86 
9  99  48.61 

33531-91 
941  II. 91 

94648.77 

9  5229.69 
35753-57 

3  331.74 
3  847.20 
3  14 10.03 

31930.28 
32447.98 

330  3-14 

3  3SiS-7<5 
34025.80 

3  4533-21 
3503789 


Var.of 
R.  A. 
fori 

Hour. 


Appttrent 
DccUDiition. 


rfOtnm 


B 
+17.757 

X7.<B« 

17  .WW 

K4.yiz 

4-16.466 
z6.t30 
t6«03 
15.786 
15.578 

15.191 
XS'Mx 

14.677 

+i4-5»» 

X4.S75 

X4.«35 
14.XOX 

«J.973 

-(-13.849 
13.731 
IJ.61T 

13.506 
XJ.397 

4-1  J.  ^90 
13.185 
13.080 

M.973 
ia.864 

+M.7S3 
+ia.637 


iVoMI. 


rt 


•f   99592.1 
83916.5 

7  5*47-1 
7   5  59-8 

6  x8  59.9 

+  5315a*: 

44440.9 
3  57  30.1 

3W33-4 

2  93  94.0 

+  13634.9 

04958.9 

+  03  38.5 

-  04994.1 
198   6.7 

-  9  13  97.9 
25893.9 

3  43  54-9 

4  96  58.6 

51033-3 

-55337.3 
636   9.4 

718  8.0 

7  59  31-5 

8  40 18.4 

-  92027.4 

959570 

IP  38  45-7 
II  1659.0 

115414-3 

-iJ' 30  50.9 
-13   640.2 


Var.«f 

DecL 

fori 

Hour. 


iVoon. 


-114.65 

t«5.r7 

n6.63 
ii7.«6 

tiT.69 

-117.93 
ti7.99 

117.89 
117.45 
Iff. 18 

-ti6.79 
116.19 

115.49 
1M.70 
11 J  .8a 

-111.87 
111.84 

"••73 
109.55 

108.31 

—107.01 

105.65 
1014.  >• 

1O8.73 
101.17 

*  99.56 

97.89 
96.16 

94.36 

^.49 

-90.55 
-88.54 


Merid- 
ian Poo- 
Mge. 


h  m 
o    8.9 

O  I9.0 

o  15.0 
o  18.0 

O  90.8 

023.5 

o  26.1 
038.6 
031.0 

033-3 

035s 

0377 
039.8 

o  41.8 

0438 

0457 
0475 
0493 

o  51.0 

0537 

054-3 
055-9 
057-4 

0  58.9 

1  0.4 

I  1.8 

I  31 
I  4.4 

I  5-7 
I  6.9 

t  8.Z 
t  9.9 


I 


I 


z 
9 

3 

4 
5 


7 
8 

9 

10 

II 

19 
13 

^i 
15 

16 

17 
18 

19 
20 

21 
22 

33 

34 
35 

26 

37 
38 

39 
30 

31 

33 


Apporcnt 
Right  Ascen- 

Var.of 
R.A. 
fori 

Hour. 

iVbofi. 

JSTooR. 

h   zn     s 

8 

134533-31 

+".753 

135037-89 

ia.637 

135539-73 

10.515 

14   038.57 

11.387 

14    534.22 

13.149 

14  10  26.44 

•fM.ZOX 

14  15  14.96 

11.940 

14 19  59.44 

It  .764 

14  24  39.49 

11.570 

14  29  14.65 

11.356 

143344.40 

4-11.1x8 

1438   8.13 

10.854 

144995.15 

10.558 

144634.65 

to. 117 

145035.74 

9.856 

145497.40 

+  9.440 

1458   8.47 

8.973 

IS    137.66 

8.449 

15  4  53-51 

7.861 

15   754.41 

7.101 

151038.58 

•h  6.466 

15  13   407 

5.644 

15  15   8.77 

4.731 

15 16  50.42 

3.7*3 

1518   6.66 

1.614 

15  x8  55.08 

+  1.404 

15  19  1339 

+  O.0P7 

15  1.8  59-03 

-  1.300 

15  18  10.34 

•.769 

151645-77 

4.«85 

151444.56 

-  5.8x4 

15  19    6.96 

-  7.309 

Apparmt 
1>eclination. 


Mcoti. 


It 


-12  30  50.9 
13  640.9 
13  41  40.4 
14 15  49.6 

1449   5-8 

-15  91  97.0 

15  53  50.8 

16  93  14.8 
16  59  36.4 
179052.8 

-1748    0.9 

18 13  57-3 

18  38  38.4 

19  2  0.9 

19  93  58.9 

-194497.6 

20  323.0 
20  90  36.4 
2036  7.0 
204941.4 

-21  I  13.2 
311033.3 
21  1731.2 
212155.6 
219334.0 

-21  99  19.9 
211737.7 

31  933-7 
205746.1 
2049    Z.4 

-20  99   8.6 
-1958   i.o 


Var.of 

DocL 

fori 

Hour. 


Noim. 


II 


55 
88.54 

86.46 

84.39 
81.04 

-79.71 
7T.a7 
7«'7« 
71.06 
69.18 


6s^o 
60.09 

56.69 
S3-XO 

-49ao 
45 .36 
40.96 
36.36 
31*44 


«5 

10.45 

14.30 

7.65 

—  0.46 

+  7a« 

15.71 
14.7a 

34*33 

44.47 

+54.99 
4^5 .66 


Merid- 
ian Fi». 


m 
8.1 

9.2 

0.3 
1-3 

3-3 

3-3 

4.1 
4.9 

5.6 
6.3 

6.8 

7-3 
7-6 
7.8 
7-9 

7.8 

7-5 

71 
6.4 

5-4 

4-3 

3.7 
O.S 

8.5 


I     3.7 

o  59.0 

054.8 
050.0 

0  44-7 

038.^ 
033.2 


Day  of  the  Month., 


Sctnidiametcr .  .  .  . 
Horizontal  Parallax 


3d. 


II 


1.41 

6.38 


8th. 


II 


1.41 

6.37 


13th. 


II 


6.44 


x8th. 


n 


3.49 
6.57 


13d. 


iSCh. 


Day  of  the  Montii. 


II 


3.57 
6.77 


II 


•.67 
703 


Semidiameter  ... 
Horizontal  Parallax 


3d. 

8th. 

13th. 

x8th. 

13d. 

II 

II 

II 

II 

II 

1.80 
7.38 

3.97 
7.83 

3.ao 
8.43 

3-49 
9.30 

3-88 
10.11 

ft 


4-34 
««-45^ 


NoTS.—The  sign  •+  indicates  north  declinations;  the  sign  —  indicates  south  dcdinatioos. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


"8 

d 
Q 


I 
i 

3 

4 
5 


8 
9 

10 

II 

Z2 

^3 
14 

IS 

i6 

X7 
x8 

19 

ao 

21 
22 

«3 

H 

26 

»7 

28 

«9 
30 

31 
3* 


Apparent 
Right 
skin. 


Ni 


li    m      s 
15  13    6.96 

15    854.46 

15  5'0.04 
15   058.29 

I4  56«5*44 

14  51 39««0 
144648.39 
144a    a.42 

14  37  30.63 
14  33  s  1.67 

142943.94 

142640.28 

14  34 17-69 
14  22  37.42 
14  21 40.12 

142ifi5.11 
142150.67 
14  «a  54.39 
143433-41 
142644*67 

14  29  S5UH 

14  3a  3«-So 
1436  1.19 
i4395«-48 
144359-98 

14  4884.56 

1453   3-33 

14  57  54.59 

15  356.93 
15   8  9.09 

15 13  29.98 
15  x8  58.67 


Var.of 
R.A. 

lOfl 

Hour. 


Ni 


8 

-  T.ao9 

io.9y8 
11.706 

-It  .086 

i>.o6a 

zi.66s 

m.9Q6 

••790 

B.I96 

4.798 

J. 99s 

X.49S 

+  o.^i4 

X.878 
S.4XI 

4'ax9 

♦.09T 

+  7-a46 
8.3Tt 
9*x9s 
9*990 

ix.8i6 

n.8se 
X9.X96 

+IJ.SJ9 

+13.446 


A|>pveat 
Dedinatiofi. 


ATi 


/# 


958  «-o 
92938.7 
857  H. I 

82059.4 

7  41 37-8 

65954.6 
6x650.8 

53336.9 

4Si»*-3 
4  "390 


Var.of 

Ded. 

for  z 

Hoar. 


Notm* 


ft 
+  6S.66 
76.IS 
86.01 

94*78 
IOI.71 

'fio6.44 
108.38 

xoy.34 

lo«*9« 

9f.68 


33516.I  {■♦■  8s.^ 


3   3150 

2  36  16.8 
2x446.6 

I  5«  54.8 

14839-1 
14346.4 

1 43  56  3 
14*  43-7 
1 57  40.4 

3  10 17.5 
226  6.4 

344395 
3  531-3 
32818.1 

3  53  38-5 
4 18 13.3 

44445-4 
5x159*6 

53943.5 

6  743.1 
6  35  48.2 


7J.96 
6e.7a 

46.74 
ja.6o 

-h  18.80 
+     $.7J 

-  6.38 

17.37 
37. <6 

-35-74 
48'XS 

49.44 
M*7f 
59 -06 

-  63.53 

68.78 
69.71 

-  7o.«9 

-  70.36 


Merid- 
ian Pas- 
sage. 


k    m 
032.2 

025.1 

0x7.5 

o  9-4 

o     0.9 

33    5a-3 


^3  43-5 
33  34.9 
33  26.4 
33  18.4 
3310.8 

33   3-8 

33  57.5 
32  51.9 

22  47.0 
2243*8 

32  39.8 

23  36.3 

33  34.0 
33  32.2 
22  30.9 

22  30.0 
22  29.6 
2229.4 
22  29.6 

2230.1 

4 

22  30.8 
3331.7 
2232.7 
22  34.0 
33  35.4 

22  36.9 
22  38.6 


DBfcftiwMoBtb. 


Scnidiflpmeter .  .  •  • 
HnriTontal  FfcraUax 


ad. 


It 


4.80 
X3.64 


7th. 


// 


4-95 
Z3.04 


X3th. 


n 

4-59 

Z3.IZ 


X7th. 


// 


4x0 
IO.S4 


aad. 


r/ 


3-47 
9.S4 


a7th. 


It 


3.08 

8.t3 


DECEMBER. 


4J 

I 


I 
a 

3 

4 
5 


7 
8 

9 
10 

XI 
13 

13 
X4 
15 

16 

X7 

x8 

X9 

30 

21 
22 

33 

34 
35 

26 

37 

28 

39 

30 

3X 

33 


Apparent 
Right  Aseen* 

Var.of 
R.A. 
forx 

sioo. 

Hour. 

Noatt* 

Nam 
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13.250 

524   9-73 

13.969 

5  29  28.38 

13. a^S 

5  34  47.40 

+X3.a99 

540   6.72 

13 '3  to 

5  45  26.29 

13 .319 

5  50  46.04 

X3.3as 

556   591 

13.329 

6    I  25.84 

+X3.330 

6    64575 

13.328 

6  12    5.58 

I3.3»3 

6  X7  25.26 

13.3«« 

6  22  44.74 

X3.306 

628   3.94 

+13.293 

6  33  22.79 

+13.277 

Apparent 
Declination. 

Var.ol 

Dcd. 

for  X 

Hour. 

• 

NoOH, 

jVmmi. 

9         t            If 

r/ 

+2097x0.9 

+45-47 

2045  5-5 

44.07 

21     226.4 

4a  .65 

2X  X9X3.O 

4t.ax 

2x3524.6 

39.74 

+2X5X   0.5 

+38.25 

22    6    0.3 

36.7s 

222023.3 

35.<9 

2234    9.1 

33.6a 

2247x7.1 

32.03 

+225946.7 

+30.43 

23  "375 

a8.8o 

23  22  49.0 

»7.tS 

23  33  20.8 

a5-49 

234312.5 

23.81 

+235223.6 

+aa.li 

24  053.7 

ao.39 

24  842.5 

X8.66 

24 15  49-6 

c6.9a 

2422  14.8 

XS.17 

+24  27  57.9 

+13.41 

243258.5 

Xt.«4 

243716.4 

9.86 

244051.5 

8.07 

244343-6 

6.a8 

+244552.7 

+  4.48 

2447  x8.6 

a. 68 

2448    X.2 

+  0.87 

2448   0.6 

-  ®-93 

2447x6.8 

a. 73 

+244549.9 

-  4.5a 

+2443  39-9 

-6.3X 

Merid- 
ian Pa». 


h      m 
X6.3 

17-4 
18.5 
X9.7 
20.9 

22.x 

233 
24.6 

259 
27.x 

28.4 
29.7 

31.0 
32.3 
33-6 

34-9 
36.2 
37-6 

390 
40.4 

4X.8 

43-1 
44.5 
45-9 
47-3 

48.7 
50.x 

Si-5 
52.9 
54.2 

55-6 
57.0 


1 

I 


X 

2 

3 

4 
5 


7 
8 

9 
10 

XX 
X2 

13 
14 
15 

16 

17 

x8 

19 
20 

2X 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 
Right 


Noam. 


h   m      8 
6  33  22.79 

638  4X.22 

64359-18 

6  49  i6.6x 

6  54  33-44 

6  59  49.6X 

7  5  5-07 
7  xo  X9.76 

7  IS  33-63 
7  20  46.64 

7  25  58.72 
731    9.84 

7  36  19-95 
7  41  29.02 

7  46  36.99 

7  SI  4383 
75649-50 

8  I  53.96 
8  6S7.X9 
8  XX  59.X5 

8  16  59.8X 
8  2x  59.X4 
8  26  57.12 

83153.73 
8  36  48.94 

8  41  42.74 

84635-" 
8  51  26.04 

8  56  X5.5X 

9  I    3-51 

9  550.04 
9  10  3509 


Var.of 

R.A. 

fori 

Hour. 


Noon, 


8 

+X3.a77 
«3.25« 
»3.>37 
13.8x4 

13.188 

+xS.tS9 
r3.xa8 

13.095 
13.060 
13.023 

+18.984 

xa.94S 
xa.900 

ia.8s5 
xa.809 

+xa.76i 
xa.7xt 
xa.660 
xa.6o6 
xa.55S 

+xa.5oo 

".444 
18.387 
xa.399 

X8.a7i 

xa.i5a 
xa.09a 
X8.03X 
XX. 970 

+XX.908 
+XI.846 


Apparent 
DecUnatkM. 

Var.of 

DcdL 

forx 

Hour. 

Noott* 

Noam. 

•     t      tf 

ft 

+244339-9 

—  6.31 

244047.0 

8.09 

2437  "4 

9J7 

243253-2 

xi.64 

242752.6 

13.40 

+9439   9.9 

-f5.«S 

241545.4 

16.89 

24   8394 

18 .6x 

24   052-2 

ao.sa 

235224.x 

aa.ox 

+23  43  15-5 

-23.69 

23  33  «6.8 

as.36 

232258.5 

87.00 

23  IX  50.9 

a8.6a 

23   0  4-5 

30.83 

+22  47  39.8 

•^i.8a 

223437.3 

33  .S8 

222057.6 

34.9a 

22   64X.2 

36.44 

3x5148.6 

37.93 

+2x3620.5 

-39.40 

2x20x7.5 

40.S4 

21   3  40.X 

4a. a6 

204629.0 

43.65 

202844.8 

45.0a 

+20x028^3 

-^46.36 

19  5x40.x 

47.66 

X9  32  20.9 

48.93 

X9X2  3X.3 

50.18 

1859  X9.I 

5X.40 

+183x24.0 

-Sa  .19 

+x8io   7.8 

-53.7s 

Mend 

ian 


h     m 

157.0 
158.4 

1  59-t 

2  x.o 

2    2.4 

2    3-7 
2    5.0 

2  6.3 

3  7.6 
3    8.9 

3  X0.9 
2  xt.4 

X2.6 

X3.8 
X5.0 

16.3 

17-4 
X8.5 

X9.6 

20.7 

2X.8 
23.8 
23.8 
34.8 

25^ 

26.8 

27.7 
28.6 

229.5 
230.3 

2  3X.X 

2319 


Day  of  the  Month. 


Scmidiameter  .  .  .  . 
Horizontal  Parallax 


xst. 


// 


5.40 
555 


6th. 


// 


5.46 
5.6a 


xxth. 


ff 


553 

S.70 


x6th. 


// 


5.6X 
5.78 


aist.  a6th 


31st. 


Day  of  the  Month. 


ft 


5.70 
5.87 


ft 


5-79 
5.96 


// 


5.89 
6.07 


Scmidiameter  .  .  , 
Horizontal  Parallax 


5th. 


n 


6.01 

6.18 


loth. 


tr 


6.13 
6.31 


xsth. 


ff 


6.a6 
6.44 


aoth. 


// 


6.40 
6.59 


a5th. 


ff 


6.55 
6.75 


30th. 


tr 


6.7s 
6.9« 


NoTS.— The  siRn  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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QRBBNWICH  MEAN  TIME. 


JUtY. 

AUGUST. 

i      Aosmtat 
1    Bi&tAMen- 

Var.of 

ILA. 

fort 

Hour. 

A|>porcfit 
Dcd^Mtlon. 

Vor.of 

for  X 

Hour. 

Merid- 

laaPas- 

• 

J 

AppMwt 

RiffitAooen- 

sioo. 

Var.of 

R.A. 

fort 

Hour. 

AMiarcttt 

Var.of 

Dod. 

fori 

Hour. 

• 

Merid- 
ian Pa*- 
Mice. 

■8 

SMB. 

N4m. 

Ar(M«i. 

Nofm. 

1 

Nom. 

A^tfon. 

JVioon. 

A^wm. 

k    m     8 

B 

•     t      ft 

tt 

h      m 

h   m    • 

8 

•    t      tt 

tt 

h      m 

1^95  5©-«4  ' 

I-IZ.908 

4x83x24.0 

-5«.5f 

«  311 

I 

II  2242.60 

410.307 

+  4  5' 45-7 

-74-95 

345-7 

a 

91035.09 

tx.846 

18x0    7.8 

53.75 

*3i.9 

2 

1x2649.54 

io.fl7Z 

42143.6 

7«-« 

345.9 

3 

915  18.67 

ix.tM 

17  4S  94.2 

54 .8t 

«33-7 

3 

"  30  55*63 

10.116 

35x35.6 

75.44 

9  46.1 

4 

920     0.77 

tt.7«s 

17  26 13.8. 

55  •9< 

«33-5 

4 

II 35   0.89 

io.au 

33129.3 

75-65 

9  46.3 

S 

92441.40 

n.tfft 

17    337.4 

5T.05 

•  34.2 

5 

"39    5-36 

lO.XTO 

3  5*   4.4 

75.83 

346.3 

6 

92990.56   • 

1-ti.tez 

4164035.6 

-58  .Of 

a  34-9 

6 

1 1  43   9.07 

4l0.t39 

4  99049.4 

-75.99 

946.4 

7 

933  5«-27 

".54* 

16x7    9.2 

Sf.co 

a  35.6 

7 

IX  47  12.04 

M.I09 

1 50 17-0 

76.ti 

346.5 

8 

9  3«  34-53 

11.4B1 

IS  S3  «8.8 

te.o« 

«36.3 

8 

IX  51 14.30 

M.080 

X  19  4B.8 

76.SI 

2  46.6 

9 

943   936 

ii.4«a 

XS«9  S-a 

61.04 

236.9 

9 

II 55 15.89 

IO.0S3 

049x6.5 

76.30 

946.7 

10     9474«.77 

tt.i63 

X5  4S9-9 

61.96 

«37.5 

xo 

II  59 16.84 

lo.ot7 

4  0X846.5 

76.36 

9  46.8 

II 

9  52 14.78  ' 

ftX.JDS 

+143931.4 

-6«.85 

«  38-1 

XI 

i«   317.^8 

4IO.0M 

-  0  XX  46.5 

-76.39 

946.9 

It 

95645*42 

it.«4t 

14 14 1».4 

63. 7f 

•38.7 

12 

19     716.93 

9. 976 

042  19.9 

76.39 

9  46.9 

13 

10   1 14.70 

IX. IM 

13  4S 32.9 

64.56 

239.2 

13 

19  II  16.12 

9.9S5 

«"53.i 

76.37 

947.0 

H 

10   54«.64 

t«.fS7 

»3  "  33.7 

♦5.34 

•39-7 

14 

19  15  X4.78 

9-913 

14335.5 

76.31 

947.0 

15 

to  10  9.25 

ti.ota 

««S6»5-5 

66.Z4 

fl  40.2 

15 

1219x2.93 

9-9" 

3  13  5^-5 

76.«5 

947.0 

16 

101434.57 

ftz.o«i 

4x22938.9 

-66  .S9 

1  40.7 

x6 

12  23  to.6o 

49.893 

-  34495.4 

— 76.Z5 

947.0 

17 

xo  18  58.61 

«o.»T5 

X2   t44-7 

67 .6t 

1  41.9 

«7 

1227  7.81 

9.878 

3  M  51.7 

76.03 

947.0 

18 

102321.40 

a».90S 

"3333-5 

6t.30 

9  41.6 

18 

1331  4.59 

9.857 

3  45 14.8 

75.8« 

947.0 

19 

102742.96 

io.8tS 

II  8  6.0 

61.97 

9  42.0 

19 

1235  0.96 

9.840 

41534-1 

75 .71 

947.0 

20 

"3a   $'3^ 

MpAm 

104022.9 

69 .6t 

943.4 

20 

13  38  56.94 

9.8m 

44549.0 

75 -5« 

947.0 

21 

103622.50 

4-a».7ti 

4XO  X2  95.0 

— 70.a« 

9  42.8 

21 

12  42  52.54 

49.809 

-  5 15  5«.8 

-75 -»9 

947.0 

22 

104040.53 

«0.7«7 

944M-9 

70.79 

•  43-a 

23 

124647.78 

9-794 

54*  3.0 

75.04 

947-0 

23 

104457-43 

io.6tt 

9*547-3 

71.33 

a  43-5 

33 

12  5042.68 

9.780 

616  0.8 

74.76 

947.0 

24    1049x3.21 

«0.«fS 

847   9.0 

7«.85 

943.8 

34 

135437.35 

9.766 

64551.6 

74.46 

946.9 

25  no  53  •7.91 

1 

»0.5»0 

8x8x8.5 

7«.34 

944.1 

35 

125831.49 

9.753 

71534-9 

74.«S 

946.9 

26 

105741.56 

+i0.54t 

4  74916.6 

-7t.8o 

9  44.4 

26 

13     395.41 

4  9 -740 

-  7  45  10.0 

-73.77 

9  46.8 

^7 

XX   154-18 

ao.SOf 

720    4.1 

73  ••3 

a  44.<^ 

37 

13    619.02 

9.7*7 

81436-3 

73.39 

9  46.8 

28 

"  6  5.79 

io.4ij 

6504X.6 

73.63 

9  44.8 

28 

13  10 12.32 

9.714 

84353.9 

7«.98 

246.7 

a9 

IX  10x6.41 

io.4at 

62X    9.8 

74^0 

a45-« 

29 

1314     5.31 

9.70a 

9  13  59-4 

7».S5 

946.7 

y> 

IX  1426.06 

xo.jte 

5SX99.S 

74-34 

a  45-3 

30 

13  17  58.01 

9.690 

94155.3 

7«*o9 

9  46.6 

31 

IX  1834.78 

+».344 

4  52x41.2 

-74.66 

345.5 

31 

13  21  50.41 

4  9.678 

-10 1039.6 

^1.60 

9  46.6 

32  !  II 23  42.60 

! 

•f  10.307 

+  45MS-7 

-74-95 

345.7 

33 

132542.51 

4  9.665 

-10  39 12 . 1 

7«.09 

3  46.5 

Dar  of  Oie  Month 

.     sth. 

zoCh. 

15th. 

aoth. 

ajth. 

30Ch. 

Day  of  th«  Month. 

4th. 

9th. 
tt 

X4th.    1 

t9th. 

S4th. 

«9th. 

It 

ti 

tt 

tt 

// 

// 

tt 

It 

tt 

tt 

tt 

ScaudiooMter    .  . 
Horiaoutal  FanOiaa 

6.90 

C        7.IZ 

7.10 
7.31 

7.31 
7.53 

7-54 
7.76 

7. 
8. 

79 

oa 

8.06 
8.30 

Sem 
Hor 

idiaxneter  .  . 
izontal  Paralla 

.    8.36 

X    8.60 

8.68 
8.93 

9.03 
9.«9 

9-4X 
9.69 

983 
xe.Z3 

XO.30 
ze.6o 

N0T8.— The  sisn  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  decUnationB  are  increasing: 
the  sicn  —  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 


SEPTEMBER. 


OCTOBER. 


t 


I. 

3 
4 
5 


7 
8 

9 

zo 

XI 
12 

13 
14 

IS 

x6 

17 
z8 

19 
20 

21 
22 

33 

24 

26 
27 
28 
29 

30 

31 
32 


Apparent 

Ril^t  Asoen- 

sioa. 


Notm, 


h  m  8 
32543.51 
32934.32 
3  33  25.83 
3371703 
341    7-92 

3  44  58.50 

34848.77 

35238.71 
35628.32 

4  017.57 

4   4   6.45 

4  754.94 
4  ji  43.01 

41530.64 

4x917.80 

423  4-44 
42650.54 

45036.04 
43420.91 

438    5.07 

4  41  48.47 
44531.03 
44912.68 

4  52  53-35 
45632.94 

5  011.35 
5  348.50 
5  724.28 
51058.59 
5x431-32 

518  2.36 
5213157 


Var.  of 

R.A. 

for  I 

Hour. 


Noon. 


8 
4^.665 
9.65a 
9.640 
9.697 
9.6X4 

+9.6OX 
9.5M 

9-574 
9.560 

9-545 

+9.539 
9.5" 
9*494 
9.475 
9-454 

+9  •43a 
9.408 

9.385 
9.355 
9.334 

+9.291 

9. 355 
9-2x6 

9-X73 
9.126 

+9.075 
9.020 

8.961 

8.897 
8.829 

+8.756 
+8.678 


Apparent 
Declination. 


Noon. 


It 


039  12. 1 

I  732-1 
135390 
a  332.2 
23Z  II. 2 

25835-5 
32544.4 

35237.4 
4 19 14.0 

44533.7 

5  "35-8 

53719.9 

6  245.4 

62751.7 

6  52  38.3 

717   4.8 

7  41 10.6 

8  455.2 
82817.9 
8  51 18.2 


91355.7 
936  9.7 

9  57  59.8 
201925.4 

204026.0 


-21  I  i.o 
21 21  lO.O 
214052.6 

22     O    8.2 
22  18  56.4 

-223717.0 
-2255     9.4 


Var.  of 

DecL 

for  I 

Hour. 


Noon. 


It 

-7X.09 
70.56 
70.00 
69.4a 
68.8a 

-68.19 

67-54 
66.87 
66.17 
65-45 

-64.71 
63.9s 
63.16 

62.35 
61.52 

-60.67 
59.80 
58.90 
57.98 
57.04 

-56.07 
55.08 
54.08 
53.05 
51.99 

-50.9a 
49-83 
48.7X 

47  58 
46.43 

-45.«7 
-44-09 


Merid- 
ian Pa»- 
sage. 


h      m 
2  46.5 
2  46.4 
2  46.3 
2  46.2 

2  46.1 

2  46.0 

2  45-9 
2  45.8 

2  45.7 
2  45-6 

245.5 
2  45-4 
2  45.2 
2  45-0 
2  44.9 

2  44-7 
2  44.5 
2  44.3 
2  44.1 

2  43-9 

2  43.7 
2  43.5 
2  43-2 
2  42.9 
2  42.7 

2  42.4 
2  42.0 
2  41.6 

2  41.3 
2  40.9 

2  40.5 
2  40.0 


Day  of  the  Month. 


Semidiameter .  .  .  . 
Horizontal  Parallax 


3d. 

8th. 

X3th. 

z8th. 

93d. 

xo.8x 
XX.X3 

n 

11.37 
XX.71 

la.oo 
12.35 

II 

12. 70 
13-07 

II 

13.48 
13.87 

a8th. 


// 


1435 
14.78 


1 

Q 


I 

2 

3 

4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 

25 

26 

27 
28 

29 
30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon, 


Var.  of 

for  z 
Hour. 


Noon. 


h    m     s 

518    2.36    +8.756 

52131.57      8.678 

52458.84      8.594 

52824.03 

5  31  47.01 


5  35  7.62 
53835.73 
54141.17 
54453-78 
548   3.39 

5  51  9.81 
55412.86 

5  57 12.34 

6  o  8.05 
6  359.78 

6  5  4731 
6  830.39 
611  8.78 
61342.23 
6  16 10.47 

61833.20 
6  20  50. 14 
623  i.oo 
625  5.46 
627   3.21 

62853.94 

63037.34 
632  13.09 

63340.89 
635   0.43 

63611.41 
63713.54 


8. 
8. 


504 
409 


+8.308 
8.200 
8.085 
7.964 
7.835 

+7.698 

7-554 
7.401 
7.240 
7.070 

+6.890 
6.700 

6.499 
6.a87 
6.064 

+5.829 
S.58X 
5.3»t 

5.048 
4.769 

+4.463 
4.15X 

3.896 
3.488 
3.X38 

+2.775 
+2.400 


Apparent 
Derlination. 


Noon, 


II 


-22  37  17. Ci 

2^55  9-4 
23  12  33.2 

232928.1 

23  45  53.6 

-24  149.4 
241715.3 

2432  10.8 

244635.6 
25  029.4 

-251351.9 

252642.8 
3539  1.6 
255048.1 

26  2   2.0 

-261242.9 
2622  50.4 
263224.1 
264123.7 
264948.8 

-26  57  38.8 

27  453.2 
27  II  31.6 

271733-4 
27  22  57.9 

-272744.4 
273152.4 
273521. 1 

2738  9.7 
274017.2 

-274142.7 
-274225.3 


Var.  of 

Ded. 

for  z 

Hoar. 


Noon, 


II 

-45.27 
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N0T8. — The  sign  +  indicates  north  declinatiuis;  the  sign  —  indicates  south  declinations. 
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NoTS.— The  sign  •+  prefixed  to  the  hourly  diange  of  declination  indicates  that  south  dedinations  are  decreasing;  the 
sign  —  indicates  that  south  declixiations  are  increasing. 
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Nont. — The  sign  +  indicates  north  declinatioxu;  the  sign  —  indicates  south  declinations. 
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NoTS. — The  flign  +  prefixed  to  the  hourly  diange  of  declination  indicatea  that  north  dedinationa  are  increasing; 
Uie  aign  -*  indicatea  that  north  declinations  are  decreasing. 
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NoTS. — ^The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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NoTV.— The  sign  —  prefixed  to  the  hourly  diange  of  dfirfiiifttifln  indiotcs  that  north  dedinatkna  ore  decituing  or 
aooth  declinations  increasing. 
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N0T8.— The  sign  +  indicates  north  decUnationB;  the  sign  —  indicates  south  declinatioos. 
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N0T8. — ^The  aicn  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing; 
the  iicn  -.  indicates  that  south  declinations  are  increasing. 
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NoTS. — ^The  sign  -f  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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NoTB. — ^The  rign  +  x>refized  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasinc. 
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N0T8. — ^The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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Z.Z05 

1547  57-5 

s.«« 

13  30.0 

22 

211432.84 

1.338 

17    4   0.3 

5.7a 

II  12.7 

a3 

212931.69 

z.zaa 

155018.1 
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Day  ci  the  Month. 

4th. 

ISth. 

tOth. 

tSth. 

Day  of  the  Month. 

fith. 

ISth. 

tut 

29th. 

// 

f/ 

// 

// 

// 

ff 

It 

// 

Semidiameter    .  .  . 
Hdrizcnital  Parallax 

22.18 
2.07 

22.58 
2.11 

\     22.91 
2.14 

23-13 
2.16 

Semidiameter .  .  . 
Horizontal  Parallax 

23.27 

2.18 

23.29 
2.18 

23.21 
2.17 

23.02 
2.15 

NoTB.— The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing; 
the  sign  —  indicates  that  south  declinations  are  increasing. 
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JUPITER,  1914. 


GREENWICH  MEAN  TIME. 
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OCTOBER. 
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Day  ol  the  Month. 

8th. 

leth. 

S4th. 

// 

// 

ff 

// 

// 

/f 

rt 
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z.96 

20.45 
Z.9Z 
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riz 

ontal  Par 

Edlax 

allax    , 

•     • 

N0T8. — ^The  sign  +  indicates  north  dedinations;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 
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NoTS.— The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing; 
the  sign  —  indicates  that  south  declinations  are  increasing. 
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SATURN,  1914. 


GREENWICH  MEAN  TIME. 
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NoTS. — ^The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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NcyTS.—The  sign  +  i»efi3ted  to  the  hourly  change  of  declination  indicates  that  north  declinations  tf  e 
the  sign  —  indicates  that  north  declinations  are  decreasing. 
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23  130 

27 

5  1437-26 

X.37X 

21  51     3.8 

Z.76 

057.7 

27 

53154.18 

Z.386 

22   847.8 

X.07 

23   9-6 

28 

5  15  10.20 

1.374 

215145.8 

x-74 

054.3 

28 

5  32  27.42 

1.384 

22   913.3 

X.O5 

23   6.a 

29 

5  1543-22 

X.377 

215227.3 

1.73 

050.9 

29 

5  33    0.60 

1.38Z 

22   938.1 

z.oa 

23   2.8 

30 

5  16  16.31 

Z.380 

2153   8.3 

X.70 

047.5 

30 

5  33  33-71 

1.378 

22  10  2.4 

x.oo 

22  59.5 

31 

5  16  49-47 

+1.383 

+215349.0 

+Z.68 

044.1 

31 

5  34   6.74 

+1.375 

+22  10  26.1 

+0.97 

22  56.x 

32 

5  17  22.70 

+X.386 

+215429.2 

+1.66 

040.7 

32 

5  34  39.70 

+X.37X 

+22  1049.2 

+0.9S 

22  52.7 

Dftyof  thcMoi 

ith. 

1st. 

9th. 

17th. 

S5th. 

S 

»ay  of  the  Mon 

th. 

2d. 

lOth. 

18th. 

Mth. 

tf 

It 

// 

// 

It 

// 

// 

19 

Semidiameter 

■      •      • 

7.89 

7.83 

7-79 

7.75 

Set 

nidiameter , 

•      • 

in 

7.72 

7.72 

oA 

Horizontal  Par 

Edlax 

0.90 

0.8^ 

1      0.88 

0.88 

Ho 

rizontal  Par 

allax 

0.88 

0.88 

0.88 

NoTr.— The  sign  +  indicates  north  dectinations;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 


JULY. 

AUGUST. 

• 

1 

Apparent 

RishtAscen- 

sioa. 

Var.of 

R.A. 

fori 

Hour. 

Apparent 
Dedmation. 

Var.of 

Decl. 

for  X 

Hour. 

Merid- 
ian Pas- 

• 

Apparent 
Right  Ascen- 
sion. 

Var.of 

R.A. 

for  X 

Hour. 

Apparent 
Bedination. 

Var.d 

DccL 

fori 

Hour. 

Mcrid. 
ian  Pas- 

IS 

sage. 

0 

sage. 

^ 

2 

Noim. 

Noon. 

Noon. 

Noon. 

(S 

Noon. 

Noon. 

Noon. 

Noon. 

h    m      • 

8 

•      in 

It 

h    m 

h   m      8 

8 

9      1       n 

n 

h     m 

I 

5  34    6.74 

+1.37S 

+33  XO36.Z 

+0.97 

33  56.1 

I 

550    9-90 

+1.183 

+33  18     7.7 

+0.39 

21  lO.I 

a 

5  34  39*70 

1.37X 

33  1049.3 

0.9s 

32  53.7 

3 

55038.17 

1.173 

23  18  14.5 

0.97 

21    6.7 

3 

5  35  12-57 

Z.368 

33  II  II. 8 

0.93 

33  49.3 

3 

5  51     ^-22 

1.164 

22  1820.8 

0.95 

21    3.3 

4 

5  35  45-3^ 

I.3«4 

23  II  33.8 

0.91 

23  45-9 

4 

5  51  34.04 

1.1S4 

22  18  26.6 

0.33 

20  59-7 

5 

5  36  18.05 

Z.360 

22  II  55.3 

0.88 

33  42.5 

5 

5  52    1.63 

1.144 

33  18  32.1 

o.aa 

30  56.3 

6 

5  36  50.64 

+1.356 

+33  13  16.I 

-fo.85 

3339.1 

6 

5  53  38.96 

•*-l.i3S 

+23  18  37.1 

+0.30 

3053.8 

7 

53723.14 

i.3Sa 

23  12  36.4 

C.83 

2235.7 

7 

5  52  5607 

X.X34 

33  18  41. 8 

o.x8 

2049.3 

8 

5  37  55-54 

1.348 

23  13  56.1 

o.8x 

3333.4 

8 

5  53  23.92 

1.XI3 

33  18  46.0 

0.17 

2045.8 

9 

5  38  27.83 

X.343 

22  13  15-3 

0.79 

33  39.0 

9 

5  53  4952 

X.X03 

33  18  49.8 

o.xs 

2042.3 

lO 

539   0.00 

X.338 

22  13  33-9 

C.76 

2335.6 

10 

5  54  15-87 

X.093 

221853.3 

0.14 

2038.8 

XI 

5  39  32.06 

+1.333 

+23  13  53.0 

+0.74 

23  33.3 

II 

5  54  41.96 

+X.08I 

+32  18  56.4 

+0.13 

2035.3 

13 

540   4.00 

1.338 

32  14    9.4 

0.73 

33  18.8 

12 

5  55    7.78 

1.070 

33  18  59.1 

o.xo 

2031.8 

13 

5  40  35.83 

1.393 

33  1436.3 

0.69 

33  15.4 

13 

5  55  33-33 

1.059 

33  19     1.4 

0.09 

2038.3 

14 

5  41    7.50 

1.3x7 

32  1443.7 

0.67 

33  I3.0 

14 

5  55  58.60 

1.047 

33  19    3.3 

0.07 

3034.7 

15 

5  41  39.04 

1. 3x1 

331458.5 

0.65 

22     8.6 

15 

5  56  23.60 

X.036 

33  19    4.9 

0.06 

303I.3 

i6 

5  43  10.44 

+1.30S 

+33  15  13-8 

+0.63 

33     5.1 

16 

5  56  48.31 

+X.034 

+32  19    6.2 

+0.05 

3017.7 

17 

5  43  41.70 

1.399 

221538.5 

0.60 

30     1.7 

17 

5  57  12.72 

X.OXX 

22  19    7.1 

0.03 

20  14. 1 

z8 

5  43  12.83 

1.393 

23  1543.6 

0.58 

21  583 

18 

5  57  36.84 

0.999 

33  19     7.7 

0.03 

20  10.6 

19 

5  43  43-78 

1.387 

33  15  56.3 

0.56 

21  54.9 

19 

5  58    0.66 

0.986 

33  19    8.0 

+O.OX 

20    7.1 

30 

5  44  14.59 

X.sSo 

32  16    9.5 

0.54 

21  51-4 

30 

5  58  34.18 

0.973 

33  19    8.0 

-O.OX 

20    3.6 

31 

5  44  4523 

+1.373 

+33  1633.1 

+0.51 

3148.0 

31 

5  58  47-38 

+0.960 

+22  19     7.7 

—0.03 

20    0.0 

33 

5  45  15-69 

1.365 

33  1634.3 

0.49 

3144.6 

22 

5  59  10.37 

0.947 

33  19     7.1 

0.03 

19  565 

23 

5  45  45-98 

1.358 

33  1645.8 

0.47 

31  41.2 

23 

5  59  32.83 

0-933 

32  19    6.3 

0.04 

1952.9 

24 

5  46  16.09 

I.35X 

32  16  56.8 

0.45 

2137-7 

24 

5  59  55-07 

0.919 

22  19     5.2 

0.05 

19493 

25 

5  46  46.03 

1.343 

23  17     7.3 

0.43 

2134.3 

25 

6    0  16.98 

0.906 

33  19     3.8 

0.06 

1945-7 

36 

5  47  15.75 

+1.335 

+22  17  17.4 

+0.4X 

31  30.8 

26 

6    038.55 

+0.893 

+32  19     2.1 

—0.07 

1942.2 

27 

5  47  45-29 

1.337 

33  17  36.9 

0.39 

3137.4 

27 

6    059.78 

0.878 

33  19     0.3 

0.08 

1938.6 

38 

5  48  14.63 

1.3X8 

33  1736.0 

0.37 

2133.9 

28 

6    I  30.67 

0.863 

33  18  58.3 

0.09 

1935-0 

39 

5  48  43-76 

1.309 

33  1744.6 

0.35 

3120.5 

29 

6    I  41.33 

0.849 

33  18  56.0 

O.XO 

1931-4 

30 

5  49  13.69 

1.30X 

33  17  53.7 

C.33 

31  17.0 

30 

6    3    1.41 

0.834 

221853.6 

o.xx 

1927.8 

31 

5  49  41.40 

+I.X93 

+33  Z8    0.4 

+0.3X 

3113.6 

31 

6    3  31.24 

+0.8x9 

+32  18  50.9 

—o.xs 

19  24.3 

32 

550   9-90 

+r.xa;3 

+33  18    7.7 

+0.39 

21  lO.I 

32 

6    2  40.73 

+0.804 

+22  1848.1 

^O.IS 

1930.6 

DsyoftheManth. 

4th. 

Udi. 

Meh. 

88th. 

Day  of  the  Month. 

6th. 

I8U1. 

«lst. 

S9th. 

// 

// 

// 

// 

n 

// 

// 

11 

Semidiameter   .  .  . 
Horizontal  Parallax 

7.76 
0.88 

7.79 
0.89 

>•    784 
)    0.89 

7.90 
0.90 

Semidiameter  .  .  . 
Horizontal  Parallax 

7.97 
0.91 

8.05 
0.92 

8.14 
0.93 

8.24 
0.94 

NoTB.— The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing; 
thffigti  —  ixidicates  that  north  declinations  are  decreasing. 
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GREENWICH  MEAN  TIME. 


SEPTEMBER. 

OCTOBER. 

• 

Aoparent 
Right  Asccnr 

Var.of 

R.  A. 

fori 

Hoar. 

Appsreot 

Var.ol 

Dcd. 

fori 

Hour. 

Merid- 
ianPM- 

• 

1 

Ai>parent 

RichtAscen- 

■ioii. 

Var.of 

R.A. 

for  X 

Hour. 

Apparcttt 
Dedmation. 

Var.of 

Ded. 

fori 

Hour. 

Merid- 
ian Paa> 

^^ 

TJ 

aage. 

sage. 

1 

Nam. 

Neon, 

Nam. 

Neon, 

Natm, 

Noom, 

Noon, 

iVioOM* 

h  m     8 

8 

•    #     // 

n 

h    m 

h   m     t 

s 

•     1      It 

91 

ta     m 

I 

6    2  40.7a 

40.804 

+22  18  48.1 

-o.za 

19  20.6 

z 

6    9  18,43 

+0.278 

+22  x6  44.9 

-o.z6 

17  29.0 

2 

6    2  59.84 

0.789 

22  1845.0 

O.X3 

19  X6.9 

2 

6    924.88 

0,259 

22  16  41.0 

o.x6 

1725.2 

3 

6   3  18.59 

0.773 

22  18  41 .9 

O.Z3 

19  T^Z'Z 

3 

6    9  30.86 

0.239 

221637.3 

O.X5 

17  21.4 

4 

6   336.97 

0.758 

221838.6 

0.14 

19   9.7 

4 

6    936,36 

0.219 

22x633.6 

O.X5 

17  17.S 

S 

6   354.97 

0.74a 

221835,1 

o.is 

19   6.1 

5 

6    9  41.40 

0.200 

22  Z630.Z 

o.zs 

17  13.7 

6 

6    4  12.60 

+0.747 

+22  18  31.4 

-0.X5 

19    2.4 

6 

6    945.96 

+o.x8o 

+22  z6  26.6 

-O.Z4 

17    9.8 

7 

6    429.85 

0.7XZ 

22  1827.7 

o.z6 

18  58.8 

7 

6    9  50.05 

o.x6z 

22  Z623.2 

O.Z4 

17    5.9 

8 

6    446.71 

0.694 

22  1823.8 

o.x6 

1855.1 

8 

6    953.66 

0.X41 

22  1620.0 

O.Z3 

17    2.0 

9 

6    5   31S 

0.678 

22  18 19.8 

O.Z7 

1851.4 

9 

6    956.79 

O.XSI 

22  z6  Z6.9 

O.X2 

16  58.x 

lO 

6    5  19.25 

o.66x 

22  x8  15.8 

O.X7 

1847.7 

xo 

6    959.45 

o.xoz 

22  z6  Z4.0 

O.X2 

16  54.2 

II 

6    534.92 

+0.645 

+22  18  IZ.7 

-C.X7 

1844.1 

XI 

6  xo    Z.63 

+0.08X 

+22  z6zz.2 

-«.zz 

16  50.3 

12 

6    5  5019 

0.628 

22  18   7.5 

0.18 

18  40.4 

12 

6  xo   3.32 

0.060 

22  z6   8.5 

o.xz 

1646.4 

13 

6    6    5.05 

o.6zx 

22  18  3.2 

o.z8 

1836.7 

13 

6  10   4.52 

e.040 

22  16   6.0 

o.xz 

1642.5 

14 

6    6  19.50 

0.593 

22  17  58.8 

o.x8 

1833.0 

14 

6  zo    5.24 

+o.oao 

22  16   3.6 

o.xo 

1638.6 

IS 

6    633.53 

0.576 

22  17  54.4 

o.x8 

18  29.3 

IS 

6  zo    5,48 

0.000 

22  z6   Z.3 

0.09 

16  34.7 

i6 

6    6  47.14 

+0.538 

+22  17  50.0 

~o.i8 

1825.6 

16 

6  10    5.24 

'  0.020 

+22  Z5  59.3 

-0.08 

x6  30.7 

17 

6    7    0.33 

O.S4X 

22x745.6 

o.z8 

18  21.9 

17 

6  zo   4.51 

0.04X 

221557.4 

0.07 

16  26.8 

i8 

6    7  1309 

0.523 

22  X7  4I-X 

O.Z9 

18  18. 1 

18 

6  10    3.28 

0.061 

22x555.7 

0.07 

1622.8 

19 

6    725.41 

0.504 

22  1736.6 

0.X9 

18  X4.4 

19 

6  xo    1.57 

o.o8x 

22  Z5  54.1 

0.07 

16  18.9 

20 

6    737.30 

0.486 

22  1732.0 

0.19 

18  X0.6 

20 

6   959.38 

o.xoz 

22  1552.6 

0.06 

e6  14.9 

21 

6    748.74 

+0.468 

+22  1727.5 

-O.X9 

x8   6.9 

2Z 

6    956.71 

— o.iai 

+«2  15  5Z.3 

-0.05 

16  10.9 

22 

6    7  5974 

0.449 

22  1723.0 

O.Z9 

18   3.1 

22 

6   953.55 

0.X4Z 

22  15  50.3 

0.04 

16  6.9 

23 

6    8  10.30 

0.43X 

22  17  18.5 

O.Z9 

17  59-4 

23 

6    949.91 

o.x6z 

221549.4 

0.04 

16   2.9 

24 

6    8  20.42 

o.4Xa 

22  17  14.1 

o.z8 

17  55.6 

24 

6   945.80 

o.x8z 

22  1548.6 

0.03  ,1558.9 

2$ 

6    830.08 

0.393 

22  17   9.7 

o.x8 

17  51.8 

25 

6    9  41.22 

0.90Z 

22  Z548.I 

0.02 

15  54.9 

26 

6   839.28 

+0.374 

+22x7    5-4 

-o.x8 

17  48.0 

26 

6   936.15 

— o.a2Z 

+22  Z5  47.7 

-t>.ox     1550.9 

27 

6    848.03 

0.3S5 

22  17     X.2 

O.X7 

1744.2 

27 

6    9  30.61 

0.24X 

221547.5 

— O.OX     1546.9 

28 

6    856.32 

0.336 

22  1657.0 

O.X7 

17  40.4 

28 

6    9  24.61 

0.260 

221547.4 

0.00 

1542.8 

29 

6    9   4.15 

0.3x7 

22  1652.9 

0.17 

1736.6 

29 

6    9  18.15 

0.279 

22x547.5 

+0.01 

1538.8 

30 

6   9  11.52 

0.398 

22  1648.8 

O.X7 

1732.8 

30 

6    9  ZZ.22 

0.298 

221547.8 

0.02 

1534.7 

31 

6   9  18.43 

+0.278 

+22  1644.9 

-o.x6 

17  29.0 

31 

6    9    3.84 

-0.3x7 

+22  15  48.2 

+0*02 

1530.7 

3a 

6   924.88 

+0.259 

+22  16  41.0 

—0.16 

1725.2 

32 

6    855.99 

-0.336 

+22  X548.8 

+0.03 

15  26.6 

Day  ol  the  Month. 

•th. 

14th. 

28d. 

aoth. 

Day  oC  the  Month. 

8th. 

l«th. 

Mth. 

f» 

ft 

#1 

/> 

tt 

tt 

'f 

Semidiameter    .  .  . 

8-35 

8.4^ 

r      8.59 

8.72 

Semidiameter 

8.85 

8.98 

9.1  X 

Horizontal  Parallax 

0.95 

0.9^ 

>      0.98 

.    0.99 

Horizontal  Parallax    .  .  . 

X.OI 

X.02 

1.03 

NoTB.— The  sisn  +  indicates  north  decUnatioos;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 

DECEMBER. 

• 

1 

Appucnt 

Right  Asocn- 

tkm. 

Var.ol 

R.A. 

for  I 

Hour. 

Aprmrtat 
DeclWtiofli. 

Vtf.d 

DecL 

for  X 

Hour. 

Merid- 
ian Pm- 

Apparent 

Right  Aacen. 

aion. 

Var.of 

R.A. 

forx 

Hour. 

Apparent 
Dechnation. 

Var.of 
Ded. 
forx      M 
Hour,    iiu 

erid- 
dPas 

•age. 

TJ 

fl 

ase. 

1 

NOOI^m 

Natm, 

Noon. 

Notm, 

I 

JVoofk 

Noon, 

Noon, 

Noon. 

h 

m      s 

9 

9     t      tt 

tt 

h     m 

h  m      s 

• 

•      i        tt 

fa 

xn 

I 

6 

85599 

-«.J3* 

+22  15  48.8 

+«.03 

X5  26.6 

I 

6    153-57 

-0.79X 

+22  17     3.0 

+0.15     13 

21-5 

2 

6 

847.69 

O.J55 

22x549.6 

0.04 

1522.5 

2 

6    X  34.46 

0.80X 

22  X7  6.6 

o.xs    13 

17-3 

3 

6 

8  38.95 

0^73 

221550.5 

0.04 

xs  18.4 

3 

6    X  15.12 

o.8xx 

22  17  10.2 

o.xs     13 

13.0 

4 

6 

8  39.76 

0.59« 

22x551.6 

0.05 

15  143 

4 

6    055.56 

0.8x9 

22  X7  13.8 

o.xs    X3 

8.8 

5 

6 

8  ao.13 

0.4x1 

22  15  52.8 

0.05 

15  10.2 

5 

6   035.80 

o.8«7 

22  17  X7u| 

o.xs     13 

4.5 

6 

6 

8  10.06 

-0.4*9 

+22  15  54.x 

+0.06 

15   6.1 

6 

6    0  X5.85 

-0.835 

+22  X72X.0 

+O.X5     13 

0.3 

7 

6 

7  59.56 

0.446 

22  15  55.6 

0.06 

15   a.o 

7 

5  59  55-71 

0.843 

22  1724.7 

O.X5     13 

56.0 

8 

6 

748.63 

0.464 

221557.2 

0.07 

1457.9 

8 

5  59 3540 

0.850 

22  17  28.3 

o.xs     12 

51.8 

9 

6 

7  37.27 

o^Sa 

22  15  59.0 

0.07 

14  53-8 

9 

5  59  14.92 

0.856 

22  17  31.9 

o.xs     13 

47-5 

lO 

6 

7  35-50 

0.499 

22  16    0.8 

0.08 

1449.7 

10 

5  58  54.29 

0.86a 

221735.5 

O.X5     13 

43-2 

ZI 

6 

7  13.31 

-0.516 

+22  16     2.8 

+0.09 

1445.5 

XI 

5  58  33-53 

-0.868 

+22  17  39.x 

+O.XS     X2 

38.9 

la 

6 

7    0.7a 

O.S33 

22  X6     4.9 

0.09 

14  41.4 

12 

5  58  13.64 

0.873 

22  1742.7 

o.xs     13 

34.7 

13 

6 

6  4772 

O.SJO 

22  16     7.2 

o.xo 

1437-2 

13 

5  57  51.63 

0.878 

22x746.3 

O.xs     13 

304 

14 

6 

6  34.3a 

0.566 

22  16    9.6 

o.xo 

1433-1 

14 

5  57  30.51 

e.88a 

22  X7  49.8 

o.xs     13 

36.1 

15 

6 

6  20.53 

0.58a 

22  16  12. X 

o.xx 

14  28.9 

15 

5  57    9-30 

e.885 

23  X7  53.4 

O.xs     13 

21.8 

i6 

6 

6   6.36 

-^.598 

+22  X6  X4.7 

+O.XX 

14  24.8 

16 

5  56  48.03 

-0.888 

+32  X7  56.9 

+O.XS     X2 

17-5 

17 

6 

5  51.81 

0.6x4 

22  X6  17.4 

O.IX 

X4  20.6 

17 

5  56  26.67 

0.890 

22  X8    0.5 

o.xs     X3 

13-2 

i8 

6 

536.90 

o.6a9 

22  X6  20.2 

o.xa 

X4 16.4 

x8 

556    5-27 

0.899 

22  X8    4.0 

o.xs     13 

8.9 

'9 

6 

5  2i.6a 

0.644 

22  X633.I 

o.xa 

14 12.2 

19 

5  55  43.83 

0.893 

22X8    7.5 

o.xs     13 

4.6 

20 

6 

5    5.99 

0.65S 

32  X626.X 

o.xa 

14   8.0 

20 

5  55  23.37 

0.894 

22  18  10.9 

o.xs     13 

0-3 

31 

6 

450.0a 

-0.67a 

+22  X629.X 

+O.X3 

14  3-8 

2X 

5  55   0.90 

-0.895 

+33  18  X4.4 

+O.X5     II 

56.0 

2a 

6 

433.7a 

0.686 

22  1633.3 

0.X3 

13  59-6 

22 

5  54  39.43 

0.894 

22  18  17.8 

o.xs     II 

51.7 

23 

6 

417.09 

0.699 

221635.5 

0.X4 

13  55-4 

23 

5  54  1797 

0.893 

22  18  21.3 

o.xs     II 

47-4 

24 

6 

4   0.15 

o.7xa 

231638.8 

0.14 

13  51.2 

24 

5  53  56.54 

0.89a 

33  1834.7 

0.X4     II 

43-1 

25 

6 

342.91 

0.735 

33  16  43.1 

0.14 

13  47.0 

25 

5  53  35-15 

e.890 

33X8  38.1 

0.X4     II 

38.8 

36 

6 

3  25.37 

-0.737 

+33  1645.5 

+0.X4 

1342.8 

26 

5  ^Z  13.81 

-0.888 

+33  18  31.4 

+O.X4     II 

34.5 

27 

6 

3    7.54 

0.748 

33  1648.9 

O.X4 

13  38.5 

27 

5  52  52.53 

0.885 

321834.8 

0.X4     II 

30.3 

28 

6 

249.44 

0.7S9 

33  1653.4 

o.xs 

13  34.3 

28 

5  52  Z^'ZZ 

o.88x 

22  1838.2 

0.X4     II 

36.0 

29 

6 

2  31.07 

0.770 

321655.9 

O.X5 

13  30.0 

29 

5  53  X0.33 

0.877 

22  18  41. 5 

0.X4     II 

21.7 

30 

6 

2  12.44 

0.781 

33  16  59.4 

o.xs 

1325.8 

30 

5  51  49-21 

0.873 

22  1844.8 

0.14     II 

17.4 

31 

6 

I  53.57 

-0.79X 

+32  17     3.0 

+0.X5 

13  21.5 

31 

5  51  28.31 

-^.868 

+32  X848.3 

+0.14     11 

13.3 

32 

6 

I  34.46 

-0.801 

+22  17    6.6 

+0.X5 

13  17-3 

32 

551    7.53 

-0.863 

+23x851.5 

■fo.X4     II 

8.9 

Bay  ol  the  Month. 

Ist. 

9th. 

17th. 

86th. 

Day  of  the  Month. 

8d. 

11th. 

l»th. 

27th. 

86th. 

it 

*/ 

// 

// 

// 

tt 

tt 

// 

tt 

Semidiameter    .  .  . 

9-23 

9-34 

\      9-44 

952 

Set 

aidiameter    .  . 

9..«>8 

9-63 

9.64 

9.64 

9.61 

Horizontal  Parallax 

1.05 

I.O^ 

>      1.07 

1.08 

Hoi 

izontal  Parallax 

1.09 

X.09 

1. 10 

1.09 

1.09 

NoTB. — ^The  aign  +  prefixed  to  the  hourly  change  of  declination  ixidicates  that  north  declinations  are  increasing; 
die  lign  —  indicates  that  north  declinations  are  decreasing. 


176 


URANUS,  1914. 


GREENWICH  MEAN  TIME. 


Month 
and 
Day. 

Api>arent 
Rii^t  As- 
cension. 

Var.  of 
R.  A 

for 
I  Day. 

Apparent 
Decimation. 

Var.  of 

Dec!. 

for 

z  Day. 

Merid- 
ian Pa9- 
sace. 

Month 

and 

Day. 

Apparent 
Right  As- 
cension. 

Var.  of 
R.A. 

for 
z  Day. 

Apparent 
Dedlnation. 

Var.  of 

DecL 

for 

z  Day. 

Merid- 
ian Pas- 
sase. 

^t^^m^   W 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h  m      s 

8 

•     f      II 

II 

h     m 

h  m      • 

s 

9      t      n 

II 

h     m 

Jan.  I 

203419.92 

+i3.3ao 

-19  20  55. 1 

+48.80 

3^52.9 

July  4 

205333-88 

—  S.oxa 

-18  II  33.2 

-33.88 

14    4-6 

5 

203513.80 

15.6x0 

i9i7  37-4|   50.0a 

138.0 

8 

2053    0.99      8.436 

181351.6 

35.30 

1348.3 

9 

2036    8.74 

13.851 

191415.2J   SX.07 

123.2 

12 

205226.54      8.790 

18  16  15.2 

36.50  13  31.9 

13 

2037    4.55 

14.047 

191049-1 

51.96 

I    8.4 

16 

205150.74      9.X01 

18  18  43.3 

37.50 

13  15-6 

17 

2038    1.06 

14.300 

19   719.7 

5a. 70 

053.6 

20 

2051  13.81 

9.353 

18  21  14.9 

38.36 

12  59-3 

21 

203858.09 

+14.306 

-19  3  47-7: +53. a6 

038.8 

24 

20  50  36.01 

-  9.538 

-182349.0 

-38.74  12  43.0 

25 

20395544 

14.359 

19  013.9I   53.63 

024.1 

28 

20495759 

9.660 

183624.4 

38.99 

12  26.6 

29 

204052.89 

14.358 

185638.9 

53.83 

0   9-3 

Aug.! 

304918.81 

9.719 

1829     0.0 

38.84  12  10.3 

Feb.  2 

2041  50.24 

14.308 

1853   Z'S 

S3.«3 

23  50.8 

5 

204839.92 

9.717 

18  31  34.8 

38.531153-9 

6 

204247.29 

i4.axz 

184928.5 

53  64 

23  36.0 

92048   1. 16 

9.653 

1834     7.9 

37.98,1137.5 

lO 

204343.86 

+Z4.068 

-18  45  54.6 

+53.27 

23  21.2 

13204722.79 

-  9.533 

-18  36  38.3 

-37.19 

II  21. 1 

U 

204439-77 

13.879 

1842  22.6 

5a-7i 

23   6.4 

17 

204645.06 

9.330 

1839  5-1 

36.z6|lX    4.7 

i8 

204534.83 

13.646 

183853.2 

51.97 

22  51.6 

21 

2046    8.23 

9.074 

18  41 27.3 

34.88 

1048.4 

22 

204628.88 

13.369 

18  35  27-1 

51  04 

22  36.9 

25 

204532.55 

8.756 

184343-8 

33.36I1033.I 

26 

204721.72 

13.044 

1832   5.1 

49.93 

2222.2 

29 

204458.26 

8.377 

184553-9 

31.64 

10 15.8 

Mar.  2 

204813.17 

+ia.673 

-182848.0 

+48.60 

22    7.2 

Sept.2 

204425.61 

-  7.941 

-184756.7 

-39.73 

9  59-5 

6 

2049    305 

Z3.a6o 

182536.5 

47.09 

21  52.2 

6204354.80 

7.454 

18  49  51.5 

37.65 

943-3 

lO 

204951.20 

IZ.809 

182231.5 

45.41 

2137.2 

10  20  43  26.04 

6.919 

185137-7 

95.43 

927.1 

14 

205037.47 

11.333 

181933-5 

43.58 

2122.3 

14 

204259-51 

6.339 

18  53  14.6 

93.09 

9  II.O 

i8 

205121.73 

ZO.800 

18 16  43.1 

41.59 

21   7-3 

18 

204235.39 

5-713 

18  54  41.6 

30.45 

854.8 

22 

2052    3.82 

+zo.a39 

-18 14    I.O 

+39.4* 

2052.2 

22 

2042  13.87 

-  5.039 

-18  55  58.0 

-17.74 

838.7 

26 

205243.60 

9.643 

18 II  28.0 

37.07 

2037.1 

26 

204155-13 

4.338 

1857   3-4 

14.9a 

822.7 

30 

205320.92 

9.014 

z8  9  4.7 

34.56 

2022.0 

30 

204139.29 

3.589 

18  57  57-3 

ia.09 

8   6.7 

Apr.  3 

20  53  55-67 

8.357 

18  651.7 

31.9a 

20  6.8 

Oct.  4 

2041  26.45 

a. 837 

185839.5 

9.06 

750.8 

7 

205437.74 

7.675 

18  449-S 

99.18 

19  51.6 

8 

2041  16.70 

a. 043 

1859  9.7 

6.03 

734.9 

II 

20545704 

■f  6.97a 

-18   258.4 

+a6.33 

1936.4 

12 

2041  10.13 

—  X.240 

-185927.7 

-  a.94 

719.1 

15 

205523.49 

6.a48 

18    1 19.0 

93.38 

1921.1 

z6 

2041    6.80 

—  o.4ao 

18  59  33-2 

+  0.90 

7   3-3 

19 

205547-00 

5.500 

175951-6 

»o.33 

19  5-7 

20 

2041    6.78 

+  0.414 

18  59  26.1 

3.36 

647.6 

23 

2056   7.47 

4.731 

175836.5 

17.  X9 

18  50.3 

24 

2041  10.12 

1.354 

1859   6.3 

6.54 

631-9 

27 

205624.83 

3.948 

17  57  34.2 

13 .96 

1834.9 

28 

3041  16.81 

9.09a 

185833.8 

9.7a 

616.3 

May  I 

205639.04 

+  3.157 

-175644.9 

+10.69 

18 19.4 

Nov.  I 

2041  26.84 

+  3.933 

-18  57  48.6 

+19.87 

6   0.7 

5 

20  56  50.08 

a. 363 

1756  8.7 

7.4a 

18  3.8 

5 

204140.17 

3.742 

18  56  50.9 

15.97 

545-2 

9 

205657.94 

1.566 

175545-6 

4.13 

1748.2 

9 

2041  56.76 

4.553 

18  55  40.9 

19.03 

529.8 

13 

2057   2.61 

+  0.768 

17  5535-7 

+  0.84 

1732.5 

13 

2042  16.58 

5.353 

18  54 18.7 

99.06 

514.4 

17 

2057   4.08 

—  0.030 

175538.9 

-  a.43 

17  16.8 

17 

204239.56 

6.13s 

185244.5 

95.05 

459.1 

21 

2057   2.37 

—  0.834 

-17  55  55-1 

-  5.6817     I.I 

21 

2043    5-63 

+  6.897 

-18  50  58.4 

+97.98 

443-8 

25 

205657-50 

z.6zo 

175624.3 

8.89.1645.3 

25 

204334.70 

7.63a 

1849  0.7 

30.89 

428.5 

29 

205649-51 

a. 381 

1757  6.2 

ia.03 

1629.4 

29 

2044   6.65 

8.334 

184652.0 

33-54 

413.3 

June  2 

205638.48 

3.130 

1758  0.4 

15.06 

16 13.5 

Dec.  3 

204441.33 

9.00a 

184432.6 

36.14 

358.2 

6 

205624.50 

3*854 

1759  6.5 

'7.9615  57-5 

7 

2045  18.62 

9.640 

1842    3.0 

38.64 

3431 

10 

2056   7.68 

-  4.553 

-18  023.9 

-20.731541.5 

II 

204558.41 

+ZO.347 

-18  39  23.6 

+41.04 

328.0 

14 

205548.12 

5.325 

18   I  52.1 

33.361525.4 

15 

204640.55 

10.8x7 

183634.8 

43-33 

313-0 

18 

205525.92 

5.867 

18  330.6 

as.86|l5    9.3 

19 

204724.89 

11.345 

1833  37-J 

45.49 

258.0 

22 

2055   1.23 

6.47a 

18   518.8 

a8.z8l4  53.2 

23 

2048  11.25 

xt.8a8 

18  3031. 1 

47.49 

243-0 

26 

20543420 

7.034 

18   715.8 

30.301437.0 

27 

204859.45 

xa.365 

1827  17.4 

49.31 

228.1 

30 

2054   5.02 

-  7.548 

--18    9  20.9'-3a.2i'l420.8 

31 

204949.31  +13.659 

-18  23  56.8 

+50.97 

213.3 

July  4 

205333-88 

-  8.012 

-18  II  33.2    -33-88  14    4.6 

35 

205040.67  +13.010 

-182029.8 

+53.48 

•  158.3 

Least  semidiameter. 
Greatest  semidiameter. 


January  99.    i''.6x 
August     z,    z".78 


[£ph  14] 


Least  horizontal  parallax,      January  99. 
Greatest  horizontal  parallax,  August     x, 


o;;.4. 

6-47 


NEPTUNE,  1914. 
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GREENWICH  MEAN  TIME. 


Moath 
and 
Day. 

ApfMrent 
Risht  As- 

Var.of 
R.  A. 

for 
z  Day. 

Apparent 
DecHnatioo. 

Var.of 

Decl. 

for 

zDay. 

Merid- 
ian Pas- 
sage. 

Month 
and 
Day. 

Apparent 

Right  A». 

csenaion. 

Var.of 
R.  A. 

for 
z  Day. 

Apparent 
DecUnatioa. 

Var.d 

Ded. 

for 

z  Day. 

Merid- 
ian Pas- 
sage. 

iVoOfK. 

Noon. 

Nooi^ 

Nooit. 

Noon, 

Noon. 

Noon. 

Noon. 

h  m     8 

s 

•    t     ff 

9$ 

h    m 

h  m      8 

s 

9     t     ft 

n 

h    m 

Jan.  I 

7  57  433 

-6.701 

+20 16  24.2 

4-Z9.ZO 

13  13-7 

July  4 

7  57  13-58 

+9.039 

+201937.8 

-34.39 

I  10.4 

5 

75637-08 

6.867 

20  17  41.5 

X9.57 

12  57-5 

8 

7  57  49-97 

9.15a 

20  17  59.2 

94 .88 

055-3 

9 

756  9-35 

6.986 

2019    0.5 

Z9.90I24I.3 

12 

75826.76     9.337 

20 16  18.8 

95.30 

040.2 

13 

75541.24      706a 

202020.6 

ao.091225.1 

16 

7  59  3-83|     9.392 

201436.9 

95.64 

025.x 

17 

75512.91 

7  095 

2021  41. 1 

ao.Z7 

12  8.9 

20 

75941.06 

9.3x6 

20  12  53.8 

35.90 

OIO.O 

21 

7  5444-54 

-7.08Z 

+2023    1.8 

+ao.X3 

"52.7 

24 

8  018.31 

+9.308 

+20  1 1     9.9 

-36.0623  51. 1 

25 

7  54  16.33 

7-OZ9 

202422.0 

Z9.96 

"36-5 

28 

8  055.47 

9.363 

20    925.5 

36. zi  23  36.0 

29 

7  53  48.45 

6.9ZO 

202541.3 

Z9.66 

1120.3 

Aug.  I 

8   132.38 

9.188 

20   7  41. 1 

96.06  23  20.8 

Feb.  2 

7S3  2I-" 

6.75* 

202659.1 

Z9.a3 

II   4.1 

5 

8   2   8.93 

9.083 

20  5  57-1 

85.9423    5.7 

6 

7  52  54.49 

6.SSI 

202815.0 

Z8.67 

1048.0 

9 

8   245.00 

8.949 

20  4137 

as. 73  22  50.6 

xo 

75228.76 

— 6.3ZO 

+202928.4 

+18  .oa 

103X.8 

13 

8  320.48 

+8.786 

+20  231.4 

-95.432235.4 

14 

752  4.o6|     6.03Z 

203038.9 

17.27 

1015.7 

17 

8  355-25 

8.59a 

20  050.5 

35  .oz  22  20.3 

z8 

7  51 40.56 

S-7I4 

203146.4 

X6.43 

9  59-6 

21 

8  429.17 

8.366 

195911.4 

34.5022     5.1 

22 

7  51 18.40 

5-359 

203250.2 

ZS.48 

943-5 

25 

8   5  2.13 

8.Z08 

19  57  34-6 

33.892149.9 

26 

75057-73 

4.967 

203350.1 

X4.46 

927.4 

29 

8   534.00 

7.821 

1956  0.4 

33.1621  34.7 

Mar.  2 

75038.70 

-4-5-44 

+203445-8 

+X3.34 

911.4 

Sept.2 

8   6  4-67 

+7.507 

+195429.4 

-93.352119.5 

6 

75021.42 

4.093 

203536.8 

X3.Z5 

855-3 

6 

8   634.03 

7.169 

1953   1-7 

3Z.472I     4.3 

10 

750  5-99 

3.619 

203623.0 

10.92 

839-4 

10 

8   7   1-99 

6.805 

195137-7 

90.492049.0 

U 

74952-49 

3.126 

2037   4.1 

9.64 

823.4 

14 

8   728.44 

6.4Z6 

195017.9 

19.41,2033.7 

18 

74941.00 

2.6Z3 

203740.0 

8.3Z 

8   7.5 

x8 

8   753.28 

6.000 

1949  2.6 

18.242018.4 

22 

74931-60 

—2.083 

+203810.4 

+  6.93 

751-6 

22 

8  816.41 

+5. 559 

+1947  52.1 

-16.9720    3.0 

26 

7  49  24-36 

1. 537 

203835.4 

5.52 

735-8 

26 

8   837.73 

5. 096 

19  46  46.9 

15.63JI947-7 

30 

7  49  19-32 

0.980 

203854.6 

4.07 

720.0 

30 

8   857.16 

4.616 

194547.2 

14.22 

1932.3 

Apr.  3 

74916.52 

-0.418 

2039   7.9 

a. 60 

7   4.2 

Oct.  4 

8  914.63 

4.119 

194453.2 

19.75  19  16.8 

7 

74915-97 

•fo.145 

2039x5.4 

+   X.Z4 

648.5 

8 

8  930.09 

3.607 

1944  5.3 

11.21 

19   1-3 

IZ 

74917.68 

■fo.707 

+2039x7.0 

-  0.33 

632.8 

12 

8  943-46 

+3.078 

+194323.6 

—  9.62 

1845-8 

15 

74921.63 

Z.367 

203912.7 

Z.80 

617.Z 

16 

8  954.70 

a. 536 

194248.4 

7  98 

1830.2 

19 

74927.82 

Z.836 

2039   2.6 

3  .36 

6   X.5 

20 

810  3-73 

1.980 

1942  19.9 

6.27 

18 14.6 

^3 

74936.23 

a. 379 

20  38  46.6 

4.73 

545-9 

24 

81010.53 

1.418 

19  41  58.3 

4.53 

17  590 

27 

74946.84 

3.933 

203824.8 

6.z8 

530.4 

28 

8 10 15.08     0.854 

19  41 43.6 

a. 79 

1743-4 

May  I 

7  49  59.60 

•*-3.4SS 

+203757.2 

—  7.61 

514.9 

Nov.  1 

81017.36 

+o.a88 

+194135-9 

-  1.04 

1727.7 

5 

7  50 14.46 

3.970 

203723.9 

9.0a 

4  59-4 

5 

81017.39 

—0.378 

194135-3 

+  0.71 

17  12.0 

9 

75031-34 

4.469 

203645.1 

zo,39 

443-9 

9 

8  10 15.16 

0.839 

194141-7 

a. 47 

1656.2 

13 

75050.19 

4.950 

2036  0.9 

1Z.7Z 

428.5 

13 

8 10 10.68 

1.398 

194155-1 

4.21 

1640.4 

17 

7  51 10.92 

5.4x4 

2035  "-5 

13  .oz 

413-1 

17 

810  3.98 

1.949 

194215-4 

5.9s 

1624.5 

31 

7  51 33-48 

•1-5.860 

+203417.0 

-X4.37 

3  57-8 

21 

8   9  55-11 

-3.486 

+194242.5 

+  7.63 

16  8.7 

as 

75157-77 

6.383 

203317.4 

XS.50 

342.5 

25 

8  944.12 

3.007 

194316.3 

9.25 

1552.8 

29 

75223.71 

6.683 

2032  13. 1 

16.67 

327.2 

29 

8  931-09 

3.50s 

194356.4 

10.79 

1536.8 

Jiiiie2 

75251-19 

7.05a 

2031   4.2 

17.78 

3  "-9 

Dec.  3 

8  916.11 

3.983 

194442.6 

19.98 

1520.8 

6 

75320.10 

7.397 

20  29  50.9 

18.82 

256.6 

7 

8  859.27 

4.435 

19  45  34.6 

13.68 

15  4.8 

zo 

7  53  50.33 

+7.716 

+202833.6 

— Z9.81 

241.4 

II 

8   840.66 

-4.863 

+194632.0 

+15.00 

1448.8 

14 

75421.79 

8.OZ0 

2027  12.5 

30.75 

2  26.2 

15 

8  820.40 

5.a6a 

194734.6 

16.94 

1432.7 

z8 

75454.37 

8.377 

202547.7 

az.63 

2  II.O 

19 

8   758.61 

5.6*5 

194841.8 

17.36 

14 16.6 

22 

75527.96 

8.5x4 

202419.5 

aa.43 

155-9 

23 

8   735-45 

5.950 

1949533 

18.35 

14  0.5 

26 

756    2.45!      8.731 

202248.3     33. Z7 

140.7 

27 

8   7  11.07 

6.334 

19  51    8.4     I9.ax 

1344.4 

30 

75637.70 

+8.896  +2021  14.3  -^3.82 

125.6 

31 

8  645.63 

-6.477 

+19  52  26.8  +19.94  13  28.2 

July  4  75713-58 

+9.039  +20  1937.8  -34.39 

1 10.4 

35 

8   6  19.29 

-6.682  +195347.8  +20.s5'l3  12.0 

Grcflteit  aemidlftiiiicter,           January  z?,    z".33 
I^cast  aemidiaxoeter,                July       so.    i".as 

lEpl 

Gr 

J14I 

eatest  horizonul  parallax,  January  17,    o".30 
ut  horixontal  parallax,      July        ao,    o'\a8 

I 

14368^—19 

14           ] 

12 
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MERCURY. 
GREENWICH  MEAN  NOON. 


Daily 
Motioa. 

Reduction 
to  Orbit. 

Heliocentric 
latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Loganthm  of  Distaxioe  tnm 
Earth— 

Mean  BQutDOK 
ol  Date. 

Date. 

▲tDate. 

diateDate. 

•     f      // 

0     #     // 

»       // 

m       t        n 

r 

" 

Jan.    o 

233    8    6-3 

a  SO  S4.0 

+  2  36-5 

-0  42  50.6 

—30 

Sa.9 

9.660  2318 

0.127  5788 

0.129  1068 

I 

235  58  12.7 

a  49  3X>s 

350-7 

I    3  33-9 

ao 

33-5 

9.662  2495 

0.130  5835 

0.132  0098 

2 

238  46  53-1 

a,  48    1.9 

5  2.0 

I  ^3  57.3 

30 

X3.0 

9.664  0030 

0.1333865 

O.I34  7142 

3 

241  34  21. 1 

a  46  56.a 

6  lo.o 

I  43  59-6 

X9 

51.4 

9-665  4936 

0.1359939 

0.137  2263 

4 

244  20  49.8 

a  46    3-5 

714.0 

2    3  39-7 

X9 

38.7 

9.666  7220 

0.138  41 19 

0.139  5515 

5 

247    632.2 

9  45  23.5 

+  8  13.6 

-2  22  56.6 

-19 

5.0 

9.667  6889 

0.1406455 

0.141  6946 

6 

249  51  40.9 

a  44  56.x 

9   8.5 

2  41  49-2 

z8 

40. a 

9.668  3949 

0.142  6992 

0.143  6597 

7 

252  36  28.5 

a  44  41.X 

958.1 

3    0  16.6 

z8 

X4.4 

9.668  8404 

0.1445767 

0.145  4505 

8 

255  21    7.2 

a  44  38.4 

1042.2 

3  18  17.6 

17 

47-4 

9.669  0259 

0.146  2815 

0.147  0702 

9 

258    5  49-3 

a  44  47*9 

It  20.4 

3  35  5»'i 

17 

193 

9.6689514 

0.147  8167 

0.148  5214 

lO 

260  5047.0 

a  45    9-6 

+11  52.3 

-3  52  55-9 

-16 

SO.o 

9.668  6169 

0.149  1846 

0.149  8064 

II 

263  36  12.5 

a  45  43-5 

12  17.7 

4   9  30-7 

z6 

Z9.4 

9.668  0222 

0.1503870 

0.1509265 

12 

266  22  18.0 

a  46  39.7 

12  36.3 

42534-1 

XS 

47. a 

9.667  1669 

0.1514251 

0.151  8829 

13 

269    9  16.0 

a  47  a8.4 

12  47-9 

441    4-5 

XS 

Z3.4 

9.666  0503 

0.152  2999 

0.152  6760 

X4 

271  57  19.1 

a  48  39*8 

12  52.3 

456   0.4 

Z4 

37-9 

9.6646718 

0.153  0112 

0.153  3055 

IS 

274  46  40.0 

a  so    4.1 

■t-12  49.2 

-5  10  19.8 

~X4 

o.S 

9.663  0306 

0.153  5589 

0.153  77" 

i6 

2773731-7 

a  sx  4X.S 

12  38-5 

524   0.7 

X3 

30.9 

9.661  1258 

0.153  9420 

0.1540715 

17 

28030    7.6 

a  S3  ^a*6 

12  20.1 

S37    0-9 

23 

39.0 

9.658  9564 

0.154  1591 

0.1542046 

i8 

283  24  41 -5 

a  55  37-6 

II  54-0 

5  49  17-9 

XX 

54-5 

9-65652x3 

0.1542078 

0.154  1683 

19 

286  21  27.6 

a  57  56-9 

II  20.1 

6    0  49.0 

xz 

7.3 

9653  8197 

0.1540856 

0.153  9594 

20 

289  20  40.3 

3     0  31. X 

+10  38.4 

-6  II  3J.3 

—10 

16.7 

96508507 

0.153  7891 

O.X53  5742 

21 

292  22  34.9 

3     3  20.7 

949.1 

.6  21  21.2 

9 

33.7 

9.647  6134 

0.153  3142 

0.1530084 

22 

29s  27  27.0 

3     6  a6.3 

852.2 

6  30  15.4 

8 

35.0 

9.644  1074 

0.152  6561 

0.152  2567 

23 

2983533-0 

3     9  48.5 

748.1 

638   9.8 

7 

33.0 

9640  3326 

O.151  8093 

0.151  3133 

24 

301  47    9-7 

3  X3  37.9 

637-1 

6  44  59-9 

6 

16.4 

9.636  2895 

0.1507677 

0.150  1717 

25 

305    2  34.8 

3  X7  as.3 

+  5  19-7 

-6  50  41.0 

-  5 

4.8 

9.631  9789 

0.149  5241 

0. 148  8240 

26 

308  22    6.5 

3  ai  41.4 

356.4 

655    7.7 

3 

47.8 

9.627  4027 

0. 148  0703 

0.147  2618 

27 

311  46    3-9 

3  a6  x6.8 

2  28.0 

6  58  14.5 

a 

04.8 

9.622  5637 

0.1463974 

0.145  4758 

28 

315  1446.8 

3  3X  xa.3 

+  055.4 

65955-1 

—  0 

55.3 

9.617  4660 

0.1444955 

0.143  4552 

29 

3184835-5 

3  36  aS.s 

-  0  40.2 

7    0    2.8 

+  0 

41. z 

9.612  1152 

0.142  3534 

0.141  1885 

30 

322  27  51.0 

3  4a     6.x 

-  2  17.6 

-6  58  30.5 

+  a 

34.8 

9.606  5187 

0.1399589 

0. 138  6630 

31 

326  12  55.1 

3  48    5.6 

355.3 

6  55  10.6 

4 

16.4 

9.6006862 

0.137  2988 

0.1358644 

Feb.    I 

330   4    9-9 

3  54  a?. 5 

5  31-5 

6 49  550 

6 

x6.a 

9-594  6302 

0.1343578 

0.132  7771 

2 

334    I  57-7 

4     X  11.9 

7    4.3 

6  42  35-4 

8 

34. S 

9.588  3664 

0.131  1201 

0.129  3846 

3 

338    641-2 

4    8  x8.8 

831-3 

633    3-2 

zo 

41.4 

9-581  9138 

0.127  5682 

0.125  6687 

4 

342  18  42.7 

4  15  47-9 

-  9  50.2 

-621    9.7 

+X3 

7.0 

9-575  2958 

0.123  6836 

0.12 1  6102 

5 

346  38  24.1 

4  23  38-4 

10  58.3 

6    646.4 

XS 

4X.O 

9.568  5407 

0.1 19  4459 

0.117  1880 

6 

351    6    6.2 

4  3X  49.0 

II  52.9 

5  49  45-2 

x8 

3a. 7 

9.561  6823 

0.1 14  8337 

0.112  3802 

7 

35542    8.3 

4  40  z8.x 

12  31.2 

5  29  58.8 

IX 

zx.x 

9-554  7605 

0.109  8246 

0.107  1639 

8 

0  26  47-6 

4  49    3.0 

12  50.5 

5    721.2 

34 

4-9 

9-547  8215 

0.1043951 

o.ioi  5150 

9 

5  20  18.3 

4  58    0.fl 

-12  48.3 

-4  41  47-9 

+t7 

3.0 

9.540  9188 

0.098  5207 

0.095  4092 

10 

1022  50.7 

S     7    S'S 

12  22.7 

4  13  17.1 

39 

59-5 

9-534  "34 

0.092  1775 

0.088  8225 

II 

15  34  303 

5  x6  X3.7 

II  32.2 

3  41  50.0 

33 

54.0 

9.527  4734 

0.085  3413 

0.081  7310 

12 

20  55  16.8 

5  as  x8.z 

10  16.4 

3    731.6 

35 

4x3 

9-521  0733 

0.077  9889 

0.074  II24 

13 

2625    2.6 

5  34  XI  .0 

836.1 

23031.4 

38 

16.6 

95149939 

0.070  0990 

0.065  9464 

14 

32    332-0 

5  4»  43.7 

-  633.3 

-I  51    4.1 

+40 

34-5 

9.509  3207 

0.061  653S 

0,057  9164 

15 

37  5020.1 

5  so  46.7 

-  4  11.7 

-I    930.1 

+4a 

39.0 

9.504  1413 

0.052  6360 

0.047  9106 

iHph  X4I 
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MERCURY. 


GREENWICH  MEAN  NOON. 


Dstc 

Heliocentric 

I,flnffitiide. 

HeAn  Equinox 

of  Dote. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocetttric 
Latitude. 

Daihr 

Motion. 

Losarithmof 
Radius  Vec- 
tor. 

Loearithzn  of  Distance  from 
Bartli-- 

At  Date. 

At  Interme- 
diate Date. 

•     /      // 

•        t         H 

t       tt 

•        #            M 

#     tt 

' 

Feb.  15 

37  50  30. 1 

s  50  46.7 

-411.7 

-1       930.1 

+44  a9.o 

9.504  1413 

0.053  6360 

0.047  9106 

x6 

43  44  530 

5  5«    9-5 

-  I  36.2 

-0  26   15.7 

43  54.5 

9-4995430 

0.043  0396 

0.038  0229 

17 

49  46  32.4 

6    4  41.6 

+  I    6.5 

+018       7.3 

44  45.4 

9.495  6096 

0.033  8610 

0.027  5548 

18 

5S  53  55-1 

6  zo  za.5 

3  4«.8 

I    3    2.0 

44  57.0 

9-492  4177 

0.033  XO59 

0.016  5166 

19 

62    6  23.9 

6  X4  3a  .3 

6  23.6 

I  47  47-3 

44  a6.a 

9-4900333 

o.oio  7898 

0.004  9293 

30 

68  32  33.4 

6  17  $».6 

+  8  395 

+2  31  40.0 

4-43  ZX.6 

9.488  5073 

9998  9393 

9.993  8351 

31 

74  41    0.6 

6  19    6.8 

10  32.0 

3  13  56.2 

41   13 .5 

9.487  8738 

9.986  5939 

9.980  3494 

32 

81    0  17.3 

6  19  zz.a 

II  53-9 

3  53  53-5 

38  J4S 

9.488  1469 

9-973  8033 

9.967  3603 

23 

87  18  53.9 

6  17  44-5 

13  41. 1 

4  30  53-3 

35  X9>5 

9.489  3303 

9.960  6336 

9-953  9299 

34 

93  3S  16.8 

6  14  4S.5 

13  51.4 

5    422.6 

3«  34.7 

9-491  3679 

9-947  1634 

9940  3450 

as 

9948    1.9 

6  zo  aS.o 

+13  35.3 

+5  33  55'0 

■»^7a7.3 

9.494  3453 

9-933  4874 

9.936  6043 

36 

^os  5S  47a 

6    4  so-4 

II  25-5 

5  59  II-9 

83     5^ 

9.497  8919 

9.919  7100 

9.913  8300 

37 

III  57  30.2 

5  5«     5.1 

956.4 

6  30    3.9 

z8  36.6 

9-50*3351 

9.905  9500 

9.899  zz6z 

38 

117  SI  S^'S 

5  50  «a.8 

8    3.6 

6  36  35.3 

14    8.7 

9507  1934 

9-8923353 

9.885  6351 

liar.    I 

"3  37  S0.7 

5  4«  55 .0 

5  53.8 

6  48  33.6 

9  47.8 

9.513  6805 

9.879  0035 

9.S73  4885 

3 

129  15  17.2 

5  39  53-3 

+  3  33-6 

-f6  56    4.8 

•«•  5  39.0 

9.5186086 

9.8660983 

9.859  8513 

3 

134  43  297 

5  a3  a8.8 

+  I    9-4 

6  59  45-8 

+  z  46.x 

9.5348909 

9-853  7654 

9.847  8591 

4 

140    2  10.6 

5  «3  51-7 

-  I  I3-0 

6  59  43-1 

-«  48.a 

9531  4447 

9.843  150X 

9-836  6556 

5 

145  II  11.9 

5    4  xx-x 

328.8 

6  56  16.0 

5     a.5 

9.538  Z929 

9831  3924 

9.836  3764 

6 

150  10  34.0 

4  54  34-5 

5  34.1 

6  49  44.8 

7  56.4 

9.545  0645 

9.831  6334 

9.8x7  1444 

7 

15s    034.2 

4  45     «'3 

-  7  25.8 

+6  40  29.8 

— zo  30.Z 

9-551  9958 

9.813  9550 

9.8090654 

8 

IS9  40  SS'6 

4  35  57-6 

9    2.1 

6  38  51. X 

xa  44*a 

9-5589306 

9.805  4854 

9.803  2232 

9 

164  12  25.8 

4  a7    6. a 

10  21.7 

6  15    7.6 

X4  39.9 

9.565  8196 

9.799  3852 

9.796  6762 

xo 

1683515.5 

4  xS  37«x 

II  24.2 

5  59  37-0 

z6  Z8.7 

9.572  6303 

9-794  3992 

9- 792  4553 

II 

172  49  48.0 

4  zo  33.0 

12    9-5 

5  42  35-4 

X7  4a.i 

9.579  3966 

9.790  844P 

9789  5630 

13 

176  56  27.9 

4     a  5*.x 

-12  38.2 

+5  24  17.5 

-z8  5X.6 

9.585  8183 

9.7886086 

9-787  9752 

13 

180  55  40.9 

3  55  38.x 

12  513 

5    456.4 

Z9  48.6 

9-592  X599 

9- 787  6558 

9.787  6423 

14 

18447  5«-S 

3  48  SO.O 

12  49-7 

4  44  43-9 

ao  34.6 

9.598  3006 

9-787  9*53 

9.788  4942 

IS 

188  33  39.5 

3  4a  a7.6 

12  34.6 

4  23  503 

ai  IZ.0 

9.604  3336 

9-789  3378 

9.7904440 

16 

193  13  56.4 

3  36  30.3 

12    7-5 

4     3  24.6 

ai  39'X 

9.609  9154 

9.791  8004 

9-793  3939 

17 

19s  46  38.3 

3  30  57-5 

-II  29.7 

+3  40  34.6 

-ax   59 18 

9-615  3652 

9.795  3114 

9-797  2394 

18 

199  14  S9-3 

3  as  48.3 

1042.6 

3  18  27.3 

aa  Z4.0 

9.630  5645 

9.799  4644 

9.801  8733 

19 

303  38  33.6 

3  az     1.9 

9  47-4 

256    8.4 

aa  aa.8 

9.635  5071 

9.804  4530 

9.807  1905 

30 

205  57  lo-S 

3  x6  37.3 

8454 

2  33  43-1 

aa  a6.9 

9.630  1884 

9.810  0735 

9.8130898 

31 

309  iz  44.3 

3  xa  33.5 

7  37-9 

2  II  15.9 

aa  a6.9 

9.634  6050 

9.816  3377 

9.819  4761 

32 

312  33  34.1 

3     8  49.6 

-  6  26.0 

+1  48  50.5 

-^^  33.3 

9.638  7548 

9.833  8344 

9>826  2636 

33 

315  39  39.7 

3     5  a4.8 

5  10.8 

I  26  30.3 

aa  16.7 

9.643  6364 

9.839  78x3 

9-8333711 

24 

ai8  33  19-7 

3     a  18. z 

3  53-3 

I    4  18.0 

22     7.5 

9.646  3494 

9.837  0239 

9.840  7316 

25 

221  34  11.8 

a  59  a8.8 

234.4 

042  16.0 

ax  56.0 

9649  5936 

9.844  4868 

9.848  2825 

36 

324  32  33.0 

a  56  56. a 

-  I  15-0 

+0  20  36.6 

ax  4a.5 

9.653  6694 

9.852  1134 

9-855  9706 

37 

327  38    9.5 

a  54  39-4 

-f  0   4.3 

-0    I    8.4 

— az   37.3 

9655  4773 

9-859  8515 

9863  7500 

38 

330  31  46.9 

a  5a  38.0 

I  33.3 

0  22  27.4 

ax   X0.4 

9.6580182 

9.867  6617 

9.871  5822 

39 

^33  13  303 

9  50  5«'3 

338.8 

0  43  28.9 

ao  53.3 

9.6603931 

9875  5074 

9879  4338 

30 

236   334.1 

a  40  I<.» 

3Sa-9 

I    411.7 

ao  33 -o 

9.662  3030 

9-883  3583 

9.887  2777 

31 

338  53  13.3 

•  47  ».9 

s  4.2 

I  24  34.5 

ao  ia.4 

9.664  0489 

9.891  1894 

9.895  091X 

Apr.    z 

241  39  3^3 

a  46  S4-5 

•«•  6  X3.0 

-I  44  36.1 

-Z9  50.7 

9-665  5316 

9.898  9804 

9.903  8554 

3 

34426    5.6 

a  46    a.a 

+  7  iS-9 

-2    415-5 

— Z9  a8.o 

9.666  7521 

9.906  7143 

9-910  5554 

[Eph  Z4] 
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MERCURY. 

GREENWICH  MEAN  NOON. 


Date. 

HeUocentric 

Longitude, 

Mean  Bquinox 

olDate. 

Daily 
Motion. 

Reductkm 
to  Orbit. 

HcEocentric 
Latitude. 

Daily 
Motion. 

Radius  Veo- 
tor. 

Logarittim  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

•     /      // 

•     /      // 

9      II 

•     1      II 

9 

II 

Apr.     I 

241  39  3^-3 

a  46  54.5 

+  6  X3.0 

-I  44  36.x 

-19 

50.7 

9.665  5316 

9.8989804 

9.903  8554 

9 

a44a6    5.6 

a  46    S.9 

715-9 

2     415.5 

X9 

aS.o 

9.666  752  X 

9.906  7x43 

9.910  5554 

3 

347  II  47 -o 

9  45  99.6 

8x5.4 

2  33  31.7 

X9 

4.a 

9.667  7113 

9.914  3774 

9.9x8  X789 

4 

249  56  55-1 

2  44  55-0 

9  10. 1 

3  43  33.6 

18 

39.4 

9.6684095 

9.92X  9588 

9.935  7x63 

5 

353  41  43.3 

a  44  4>-o 

959.6 

3    050.2 

18 

X3.6 

9.668  8474 

9.939  4503 

9.933  1604 

6 

355  26  3I.O 

a  44  38.6 

+10  43.5 

-3  x8  50.4 

-17 

46.6 

9.669  0353 

9.936  8457 

9-940  505s 

7 

258"     3.5 

a  44  48.4 

Xt  31.4 

3  36  23.1 

17 

Z8.5 

9.668  9430 

9-944  Z395 

9-947  7471 

8 

a6o  56    1.9 

a  45  lo.s 

"  53.2 

3  53  27.0 

16 

49.x 

9.6686007 

9.951  3281 

9.9548831 

9 

363  41  a8.s 

a  45  44-8 

za  18.4 

4  zo   0.8 

z6 

18.4 

9.667  9983 

9.958  4089 

9.96X  9084 

zo 

266  37  35.5 

a  46  31.3 

13  36.8 

426   3,3 

X5 

46. a 

9.667  X35X 

9.965  3803 

9.968  8346 

II 

369  14  35.3 

a  47  J0.4 

+13  48.3 

-441  33.6 

-X5 

xa.4 

9.666  0x08 

9.973  241X 

9.975  6296 

la 

37a    a  40.6 

a  48  4a.a 

X2  53.3 

4  56  27.4 

14 

36.8 

9.664  6345 

9.978  990X 

9.9823237 

13 

27452    41 

a  50    6.9 

13  49.0 

5  10  45.6 

13 

59-3 

9.663  9754 

9.985  6273 

9.988  9040 

14 

377  43  58.8 

a  SI  44.8 

12  38.1 

5  24  25.3 

13 

X9.7 

9.661 0626 

9.99a  1526 

9-995  373a 

15 

280  35  38.3 

a  53  36.a 

12  19.5 

5  37  24.2 

xa 

37.7 

9.658  8853 

9.998  5659 

o.oox  7306 

i6 

283  30  15.9 

2  55  41.6 

+"  53-1 

-5  49  39.9 

—XI 

53.x 

9.656  4433 

0.004  867a 

0.007  9757 

17 

a86  a7    6.3 

a  58    X.3 

II  18.9 

6    I    9.5 

XX 

5.7 

9653  7327 

o.oix  056a 

0.0x4  Z086 

i8 

289  a6  33.6 

3     0  36.0 

XO37JO 

6  II  50.x 

xo 

X5.X 

9.650  7556 

0.017 1330 

0.030  1292 

X9 

393  38  33.4 

3    3  a6.x 

9  47-4 

6  31  38.5 

9 

az.o 

9.647  5103 

0.033  0972 

0.026  0370 

ao 

2953321.3 

3     6  39«i 

850.3 

63031.0 

8 

33.1 

9.643  9961 

0.038  9483 

0.031  83x0 

ai 

298  41  33  3 

3     9  54.8 

+  7  46.0 

-6  38  33.4 

-  7 

ax.e 

9.640  3133 

0.034  6849 

0.037  5100 

22 

301  53  16.7 

3  X3  34.8 

6  34.« 

645  11.4 

6 

Z4.3 

9.636  X619 

0.040  3059 

0.043  0734 

23 

305    849.0 

3  xy  3«.8 

517.2 

6  50  50.3 

5 

a. 6 

9.63  X  8432 

0.045  809X 

0048  5158 

24 

308  38  38.5 

3  ai  49.4 

3  53-7 

6  55-14.7 

3 

45.3 

9.637  2590 

0.05  X  192 1 

0.053  8375 

25 

3"  52  34.3 

3  a6  as. 5 

335.3 

6  58  18.9 

M 

aa.z 

9.622  4131 

0.0564516 

0.0590338 

a6 

315  31  36.a 

3  31  ai.7 

+  0  53.6 

-6  59  56.7 

—  0 

Sa.s 

9.617  3066 

0.061 5836 

0.064  ZOO4 

37 

318  55  24.5 

3  36  38.5 

-  043.1 

7    0    X.5 

+  0 

44.< 

9.61x9481 

0.066  5834 

0.069  0330 

a8 

322  34  503 

3  4a  16.7 

a  30.6 

6  58*36.0 

a 

aS.x 

9.606  3443 

0.07X  4455 

0.073  8338 

29 

33630    5.3 

3  48  17.0 

358.3 

655    2.7 

4 

Z9.9 

9.600  5049 

0.076  Z630 

0.078  465a 

.  30 

330  II  31.7 

3  54  39.6 

534.4 

6  49  43.4 

6 

ao.o 

9.594  4434 

0.080  7283 

0.082  9510 

May    I 

334    9319 

4     I  84.6 

-  7    7.0 

-6  43  19.9 

+  8 

a8.6 

9.588  1724 

0.085  '322 

0.087  2706 

a 

338  14  38.4 

4    8  3a.i 

833.8 

6  32  43.5 

xo 

45.8 

9.58Z  7U3 

0.0893649 

0.091  4136 

3 

343  36  43.6 

4  16    1.9 

952.4 

6  30  45-5 

X3 

XX. 6 

9.5750916 

0.093  4150 

0.09s  3674 

4 

346  46  39-3 

4  a3  53-0 

XI     0.3 

6    6  17.5 

X5 

45.7 

9.568  3337 

0.097  269X 

0.099  Z184 

5 

351  14  363 

4  3a     4-3 

"  54.3 

5  49  "4 

x8 

•7.7 

9.561  4717 

0.X009133 

o.zoa  6519 

6 

355  50  54.0 

4  40  33-9 

-13  33.0 

-5  29  19.8 

+ai 

X6.5 

9.554  5486 

0.104  3319 

0.Z05951Z 

7 

0  35  49-3 

4  49  I9.a 

13  50.7 

5    636.8 

a4 

X0.4 

9.547  6098 

0.107  5071 

0.Z089976 

8 

5  29  36.4 

4  58  x6.8 

13  47.9 

44058.1 

a7 

7.4 

9.5407091 

0.1 10  4301 

0.1  zf  7722 

9 

1033  35.5 

5     7  aa.4 

12  31.5 

4  12  ai.9 

30 

4.8 

9533  9076 

0.1130511 

0.ZZ42541 

10 

154433.0 

5  i6  30.5 

II  30.3 

34049-5 

3» 

59. a 

9-527  2735 

0.1153785 

0.ZZ642Z6 

II 

21    525-1 

5  as  34-5 

-10  13.7 

-3    6  26.0 

+35  46.3 

9.5308818 

0.1173804 

o.zz8a52o 

la 

363537.1 

5  34  a6.9 

832.7 

2  29  21.0 

38 

ax. a 

9.514  8135 

0.1190335 

0.ZZ97220 

13 

32  14  13.2 

5  4a  59.0 

629.3 

I  49  49-5 

40 

38.4 

9509  1539 

0.1203149 

0.Z208094 

14 

38     I  151 

5  51     0.9 

4    7.1 

I    8  12. 1 

4a 

3a. x 

9.503  9908 

O.I2X  3037 

0.12x4920 

15 

43  56    0.6 

5  58  a J .4 

-  I  3^-3 

-0  24  55.1 

43 

56.6 

9.499  41 15 

O.I3I  6749 

O.I2Z  7490 

16 

49  57  43-0 

6    4  5a. 8 

+  I  II. 5 

+0  19  29.5 

+44 

46.4 

9.495  4996 

O.I2I  712I 

0.121  5620 

17 

56    525.8 

6  10  3X.7 

+  3  53-7 

+1    4  24.6 

+44  S6.8  1 

9492  3315 

O.I2I  3970 

0.1309156 

lEph  X4l 
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MERCURY. 

GREENWICH  MEAN  NOON. 


^—      «a                              * 

Ixiearithm  of  Distance  from 

^^k  —  .A.  .... 

Heliocentric 

Laacitude. 

Mean  Bqiiinox 

olDate. 

Daily 
Motioa. 

Reduction 
to  Orbit. 

Heliocentric 
Mtitude. 

BaUy 
Motion. 

Logarithm  of 

Radius  Veo 

tor. 

Bartli— 

iMte. 

At  Date. 

At  Interme- 
diate Date. 

•        /         >r 

•      t       n 

#       // 

•     t     tt 

t     It 

May  z6 

49  57  430 

6    4  5a.S 

+  I  H.5 

+0  19  29.5 

+44  46.4 

94954996 

O.I2X  712X 

O.121  5620 

17 

56    525-8 

6  zo  ax. 7 

3  53-7 

X    4  24.6 

44  5«.8 

9.492  3315 

0.12 1  2970 

0.120  9156 

18 

6a  18    2.6 

6  14  39>« 

627.0 

X49    9-0 

44  a4.7 

9.489  9726 

0.120  4163 

O.I19  7979 

19 

6«  34  177 

6  17  37.0 

8433 

2  32  59-4 

43     8.6 

9.488  4734 

O.I  19  0596 

O.I  18  2008 

ao 

74  52  47-9 

6  19    8-6 

10  35-0 

3  '5  11-9 

41     9. a 

9.487  8672 

O.II7  2212 

0.1 16  1209 

21 

81  X2      4.9 

6  Z9  Z0.9 

+"  55-9 

+3  55    4.4 

-f38  a9'Z 

9.488  1679 

O.II49OO3 

0.1 13  5598 

22 

87  30  37-9 

6  Z7  40.7 

12  41.9 

4  31  58.2 

35  13 •© 

9.4893686 

O.I  12  1005 

0.1 10  5235 

23 

93  46  56.5 

6  Z4  49.0 

12  51. 1 

5    520.5 

31  a7.3 

9.491  4424 

0.1088303 

0.107  0225 

34 

99  59  33-7 

6  ze  Z8.9 

12  24.0 

5  34  45.3 

a7  19.3 

9-494  3442 

0.105  1020 

0.103  0710 

25 

X06    7    8.8 

6    4  39'K 

IX  23.2 

5  59  54.3 

»»  57 -o 

9.498  0133 

0.1009319 

0.098  6873 

26 

1X3    8  29.5 

S  57  SI  .9 

+  9  53-2 

+6  20  37.1 

4-z8  a8.3 

9-5oa  3766 

0.096  3396 

0.093  8917 

27 

1x8    233.8 

5  50    S.z 

759.8 

6  36  51. 1 

Z4     0.6 

9-507  3525 

0.091  3466  ,  0.088  7072 

28 

123  48  30.6 

5  4Z  39 .« 

549.6 

64840.5 

9  40.0 

9.512  8545 

0.085  9765 

0.083  1575 

29 

129  25  40.6 

$  3a  3*.4 

329.2 

6  56  15. 1 

5  31.6 

9.518  7947 

0.080  2533 

0.077  2670 

30 

134  53  35-9 

5  »3  IX '4 

+  I    5'0 

6  59  49.0 

+  I  39-a 

9.525  0866 

0.074  2017 

0.071  0604 

31 

140  II  59.2 

5  13  34.0 

-  I  173 

+6  59  39-7 

-  I   54-5 

9.531  6476 

0.067  8461 

0.064  5618 

June    x 

1452042.8 

5     3  53-3 

332.8 

656    6.6 

5     8.a 

9.538  4006 

0.061  2103 

0.057  7945 

2 

150  19  47-3 

4  54  I7-0 

5  37-7 

6  49  30.x 

8     Z.4 

9-545  2752 

0.054  3170 

0.050  7805 

3 

155   920.3 

4  44  5i.a 

7  29.0 

6  40  10.4 

zo  34-5 

9.552  2076 

0.047  1875 

0.043  5407 

4 

159  49  34.9 

4  35  41.0 

9    4-8 

6  28  27.6 

za  48.0 

9-559  1417 

0.039  8424 

0.036  0951 

5 

164  20  48.8 

4  •«  50.3 

-10  23.9 

46  14  40.5 

-Z4  43  .a 

9.566  0286 

0.032  3008 

0.028  4617 

6 

168  43  23.0 

4  z8  az.g 

II  25.8 

5  59    6.8 

z6  az.5 

9.572  8261 

0.024  5799 

0.020  6574 

7 

172  57  40.7 

4  zo  Z7.6 

12  10.6 

542    2.6 

Z7  44-4 

9-579  4981 

0.016  6961 

0.012  6980 

8 

177    4   6.6 

4     »  3«'5 

12  38.9 

5  23  42.6 

18  S3-S 

9.586  0147 

0.0086648 

0.004  5982 

9 

i8x    3    6.3 

3  55  as -a 

12  51.4 

5    419-8 

Z9   SO-a 

9592  3506 

0.000  4997 

9.996  3711 

10 

18455    5-7 

3  4«  37.9 

-12  49.4 

+4  44    5-9 

-ao  35-9 

9-598  4851 

9.992  2138 

9.988  0294 

XX 

1884030.7 

3  4a  x6.a 

X2  34.0 

423  11.2 

ax   za.o 

9.604  4013 

9.983  8192 

9.979  5846 

12 

192  19  46.6 

3  36  19.7 

12     6.5 

4    144.6 

ai  39.8 

9.610  0859 

9-975  3271 

9.971  0481 

13 

195  53  i8-3 

3  30  47.7 

II  28.4 

3  39  54.0 

aa     0.3 

9.615  5281 

9.966  7489 

9.962  4308 

14 

199  21  29.8 

3  35  39«3 

10  41. 0 

3  17  46.2 

92    Z4.4 

9.620  7197 

9-958  0950 

9-953  7429 

IS 

202  44  44.3 

3  ao  53.5 

-  9  45-6 

+2  55  27.0 

—92   a3.i 

9.625  6544 

9-949  3759 

9-944  9953 

x6 

206     3  24.0 

3  X6  •9.5 

843.4 

^3^    1.6 

•2   a7.o 

9.630  3277 

9.940  6023 

9.936  1982 

17 

209  17  50.3 

3  za  96.4 

735.8 

2  10  34.4 

•2  a6.8 

9-634  7362 

9.931  7845 

9-927  3626 

18 

212  2823.4 

3     843.1 

623.8 

148   9.1 

22  33. a 

9.638  8778 

9.922  9341 

9.918  5003 

19 

2153522.8 

3     5  18.8 

5    8.5 

I  25  49.x 

22   Z6.5 

9.642  7512 

9.914  0629 

9.909  6233 

20 

21839     7.0 

3     a  «a«7 

-  3  50.9 

+1    3  37.1 

-aa     7.a 

9.646  3559 

9.905  1833 

9.900  7446 

21 

22X  39  53.9 

a  59  M'O 

232.0 

04135-5 

ai  55.6 

9.649  6919 

9.896  3092 

9.891  8788 

29 

22438     0.4 

a  56  SZ.8 

-  I  X2.5 

+0  19  46.5 

az  4a .0 

9-652  7594 

9.887  4556 

9.883  0416 

«3 

227  33  42.7 

a  54  35'4 

+  0  6.6 

-0    I  48.0 

az  a6.8 

9.655  5591 

9.878  6392 

9.874  2506 

24 

230  27  16.4 

a  59  34-3 

124.7 

023    6.5 

az   zo.o 

9.658  0918 

9.869  8783 

9.865  5249 

25 

233  »8  56.5 

a  50  48.0 

+  2  41. 1 

-044   7-5 

— ao  SZ.8 

9.660  3585 

9.861  1933 

9.856  8864 

26 

236   8574 

a  49  z6.o 

3  55-2 

I   449.7 

ao  ja.3 

9.662  3603 

9.852  6072 

9.848  3590 

27 

238  57  33  I 

a  47  57.7 

5  6.3 

z  25  XX.8 

ae  ZZ.7 

9.664  0981 

9.844  1453 

9.839  9697 

28 

241  44  57.2 

a  46  sa-7 

6  14.0 

I  45  12.8 

19  so.i 

9.665  5728 

9-835  8361 

9.83X  7484 

29 

244  31  22.9 

a  46    0.7 

717.8 

2    4  51-6 

19  a7-3 

9.666  7852 

9.827  7109 

9-823  7279 

30 

247  17    30 

a  45  ai-S 

•1-  8  17.2 

-2  24    7.0 

-19    3.4 

9.667  7362 

9.819  8042 

9.815  9446 

July    t 

250    2  10.2 

a  44  54-9 

+  911.7 

-2  42  58.1 

-18  38.6 

9.668  4265 

9.812  1542 

9.808  4384 

rBphz4] 
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MERCURY. 

GREENWICH  MEAN  NOON. 


Heliocentric 

Loositude. 

Mean  Squinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Hdiooentric 
Latitude. 

Daily 
Motion. 

Losarithm  of 
Radius  Vec- 
tor. 

Loearithzn  of  Distance  from 
Barth^ 

Date. 

At  Date. 

At  Interme- 
diate Date. 

•      /       // 

•     f      It 

t       II 

•     t      II 

1 

It 

July    I 

250     2  10.2 

9  44  54-9 

+  9  II.7 

-3  43  58.1 

-18 

38.6 

9.668  4365 

9v8l3  1543 

9.808  4384 

a 

252  46  57.0 

a  44  40.7 

10    I.O 

3    123-9 

z8 

za.8 

9.668  8564 

9.804  8o36 

9.801  2526 

3 

255  31  35-7 

a  44  38.8 

1044.7 

3  19  23.3 

X7 

4S-8 

9.669  0261 

9-797  7944 

9-794  4340 

4 

358  16  18.5 

a  44  49.0 

II  23.5 

3  36  55-1 

X7 

Z7.6 

9-668  9359 

9.791  1776 

9.7880317 

5 

261    I  17.7 

•  45  «x-4 

II  54.1 

3  53  58.1 

z6  48. a 

9.668  5857 

9.7850039 

9.783  0981 

6 

263  46  45-3 

a  45  4«-o 

+13  19. 1 

-4  10  31.0 

-16 

Z7.4 

9.667  9752 

9-779  3241 

9,776  6878 

7 

266  33  53.8 

3  4*  U*f» 

12  37-3 

4  36  33.4 

XS 

45 -a 

9.667  1040 

9.774  X963 

9.771  8563 

8 

269  19  55-5 

•  47  3a-5 

12  48.4 

4  43    0.8 

15 

ZZ.3 

9-6659715 

9.769  6751 

9.767  6595 

9 

272    8   3.0 

•  48  44^ 

la  52-3 

4  56  54-4 

X4 

3$  .6 

9.664  5770 

9.765  8164 

9.764  1524 

lO 

274  57  29.1 

a  50    9-7 

IS  48.8 

5  II  II-4 

X3 

58. z 

9.662  9197 

9.762  6741 

9.761  3878 

II 

277  48  26.9 

a  51  48.0 

+ia  37.6 

-5  34  49.9 

-»3 

X8.5 

9.6609988 

9.760  2996 

9-759  4152 

12 

38041    9.7 

a  53  39-9 

12  18.8 

5  37  47-6 

xa 

36.4 

9.6588133 

9-758  7399 

9.758  2787 

13 

2833551-4 

a  55  45-7 

II  53.3 

5  50    J^-8 

xz 

SX.7 

9.6563621 

9.7580360 

9.758  0x58 

14 

386  33  46.0 

a  58    59 

II  17.8 

6    X  30.0 

XX 

4.a 

9.653  6441 

9.758  3216 

9.758  6561 

15 

289  32    8.3 

3     0  4t  .0 

1035.6 

6  13    9.x 

XO 

Z3-5 

9.650  6586 

9-759  3217 

9.760  220X 

i6 

292  34  13-3 

3     3  3x6 

+  9  45-8 

-6  21  55.8 

-  9 

Z9.3 

9.647  4049 

9761  3523 

9.762  7187 

17 

29s  39  16.9 

S     6  38. a 

848.5 

6  30  46.5 

8 

ax.Z 

9.643  8827 

9.764  3188 

9.766  15x8 

i8 

298  47  35-3 

3  10     1.4 

7  43-9 

63837.0 

7 

Z9.0 

9.6400915 

9.7683159 

9.7705089 

19 

301  59  25.5 

3  »3  41.9 

632.5 

6  45  23-0 

6 

za.z 

9-6360319 

9-773  0277 

9.775  7688 

20 

305  IS    5-2 

3   17  40.S 

5  14.7 

6  50  59.6 

5 

o.a 

9.631  7049 

9.778  7380  ;  9.78X  9007 

21 

3083452.7 

3  a«  57.7 

+  3  5I-I 

-6  55  31.6 

-  3 

4a  .8 

9.627  1134 

9.785  2816 

9.788  8651 

32 

3"  59    71 

3  a*  34.3 

3  33.4 

6  58  23.3 

a 

X9.4 

9.623  3574 

9.793  6449 

9.7966145 

23 

31528    81 

3  3t  3i.« 

+  049.6 

6  59  58.3 

—  0 

49.6 

9.617  X440 

9.800  7669 

9.805  0950 

24 

319    2  16.2 

3  36  48.7 

-  0  46.1 

7    0    O.I 

+  0 

47.8 

9.611  7779 

9,809  5914 

9.8x4  2485 

25 

322  41  53.6 

3  4a  87.6 

3  23.6 

6  58  31.4 

a 

3Z.4 

9.606  1665 

9.8x9  0584 

9.834  0130 

26 

326  37  18.8 

3  48  a8.s 

-  4    1.3 

-6  54  54.6 

+  4 

83.5 

9.6003x98 

9.839  X043 

9834  3^39 

37 

330  18  57.1 

3  54  51-8 

5  37-3 

64931.6 

6 

33.8 

9.5943506 

9839  6638 

9.845  X155 

28 

33417    9.8 

4     I  37.6 

7   9.8 

643    4.1 

8 

3a. 6 

9  587  9746 

9.8506710 

9.856  322X 

29 

338  22  19,7 

4     8  45.9 

836.4 

6  32  23.5 

zo 

30. X 

n.581  siii 

9.863  0607 

9.867  8787 

30 

342  34  48.9 

4  x6  s6.a 

954.7 

6  30  21.0 

13 

z6.a 

9-574  8837 

9.873  768X 

9-879  7209 

31 

346  54  59-2 

4  44     7.9 

-II    3.1 

-6    548.2 

+15 

50.6 

9.568  13x3 

9.885  7293 

9.891  7855 

Aug.    I 

351  23  11.4 

4  3a  19.8 

"  55-8 

54837-1 

z8 

3a. 8 

9.56X  3578 

9.897  8821 

9.904  01 16 

2 

355  59  44.9 

4  40  49.9 

12  33 -o 

5  28  40.3 

•z 

az.7 

9-554  3334 

9.910  x666 

9-916  3396 

3 

04456.$ 

'4  49  35-6 

12  51.0 

5    S5I-9 

a4 

IS.7 

9-547  3950 

9.933  5334 

9.928  7x10 

4 

5  39    0.3 

4  58  33 '5 

12  47-4 

440    7-8 

87 

za.9 

9.540  4965 

9.934  8955 

9.9410699 

S 

10  43    6.3 

5     7  39>3 

-13  20.3 

-4  n  26.1 

-h30 

Z0.4 

9533  6991 

9-9472274 

9-953  3614 

6 

15  54  19-6 

5  x6  47.4 

tl  38.3 

3  39  48.2 

33 

4.6 

9.527  0714 

9.959  4653 

9965  5322 

7 

21  15  39.6 

5  85  $1.^ 

to  10.9 

3    519-5 

35 

5X.3 

9.5206885 

9.971  5560 

9-977  5304 

8 

2645  58.1 

5  34  43-K 

8  39.3 

3  28    9.8 

38 

857 

9.514  6316 

9.983  449X 

9.9893060 

9 

32  24  59.0 

5  43  14.3 

635.1 

I  48  34.1 

40 

48-3 

9.508  9862 

9.995  0950 

0.000  8103 

10 

38  13  16.8 

5  5«  I5.a 

-  4    2.5 

-I    653.1 

+48 

35. a 

9.503  8401 

0.006  4463 

o.oxi  9972 

II 

44    7159 

5  58  35.3 

-  I  36.4 

-^  23  33.5 

43 

58.6 

9.499  2803 

0017  4579 

0.O23  8231 

13 

50   9  »o-3 

6     5    4-0 

+  I  16.6 

+0  30  53.6 

44 

47a 

9-495  3903 

0.038  0880 

0.033  3478 

13 

5617    3-3 

6  xo  30.7 

358.6 

I    5  48,0 

44 

56.4 

9.493  3463 

0,038  2979 

0  043  3343 

14 

63  29  48.0 

6  14  45.9 

631.6 

I  5031.4 

44 

33.0 

9489  9133 

0.048  0539 

0.052  7504 

15 

6846    8.5 

6  17  41. E 

+  847.3 

+3  34  19.4 

+43 

5.6 

9.488  4416 

0.057  3337 

0.061  7698 

16 

75    441.4 

6  19    9.9 

+1038.0 

+3  i6  38.3 

+4Z 

4.9 

9.487  8636 

0.066  0863 

0.070  a7P9 

(Eph  xa) 
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MERCURY. 
GRBEKWICH  MEAN  NOON. 


Date. 

Heliocentric 

Lonffitude, 

Mean  Bqainox 

of  Dau. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Loicarithm  of  Distance  ftom 
Earths 

At  Date. 

At  Interme- 
diate Date. 

0      /       »f 

«       t        n 

»         n 

•       /        r/ 

/ 

n 

Aug.  x6 

75   441.4 

6  Z9     9.9 

+1038.0 

+3  16  28.2 

+41 

4.9 

9.487  8636 

0.0660862 

0.070  2709 

17 

8i  2$  58.4 

6  19    8.7 

XI  57-9 

3  56  15.7 

38 

33.5 

9.488  1923 

0.074  3220 

0.078  2381 

i8 

87  42  28.5 

6  17  3«.4 

12  42.8 

4  33    3.5 

$S 

6.3 

9.489  4204 

0.082  0186 

0.085  6629 

19 

93  58  41.5 

6  14  35.0 

X2  50.8 

5    618.8 

it 

Z9.8 

9.491  5206 

0.089  1707 

0.092  5423 

20 

100  It  10.5 

6  10    9.5 

12  22.6 

5  35  35.9 

»7 

IX.3 

9.494  4472 

0.095  7782 

0.098  8791 

21 

106  18  35.0 

6     4  97.4 

+XI  20.8 

+6   036.7 

+ta 

48.7 

9.498  1390 

o.xox  8463 

0.104  6812 

22 

112  19  43.0 

5  57  38.* 

950.0 

6  21  XX. 2 

S8 

19.9 

9.502  5225 

0-107  3856 

0.109  9616 

«3 

118  13  32.7 

S  49  Sa.« 

756.0 

63717.0 

X3 

5a  .3 

9.507  S^S9 

0.II2  4II2 

Owl  14  7368 

24 

^^3  59  13.7 

5    41    32.6 

5  45-4 

6  48  58.3 

9 

3a. Z 

9-513  0327 

O.II6  94II 

0^119  0266 

as 

12936   6.8 

S  3*  *9.a 

324.8 

6  56  25.2 

5 

a4.a 

9.518  9851 

0.120  9961 

O.X22  8524 

d6 

135    344.6 

5  aa  53.6 

+  I    0.6 

+6  59  52.0 

+    X 

39'Z 

9.525  2865 

0.124  5983 

Ow  126  2369 

27 

140  2  X  50.0 

5  Z3  z6.o 

-  I  21.6 

6  59  36.2 

—  a 

0.8 

9-531  8546 

0.127  771I 

0. 129  2039 

a8 

145  30  15-6 

5     3  35.3 

336.9 

6  55  57.1 

5 

X3.9 

9.538  6124 

0.130  5382 

O.I3I  7770 

29 

150  29   2.2 

4  53  59. a 

541.4 

649  15.1 

8 

6.5 

9-545  4895 

0.132  9233 

0.1339798 

30 

155  x8  17.7 

4  44  34*0 

732.2 

6  39  50-8 

to 

38.8 

9.552  4225 

0.1349493     0.1358346 

31 

^59  58  '5-4 

4  35  U-4 

-  9    7.5 

+6  28   3.9 

-la 

5Z.8 

9-559  3557 

O.X36  6382 

0.1373627 

Sept.  I 

164  29  12.9 

4  a6  34.a 

10  26.x 

6  14  13-2 

X4 

46.5 

9.566  2404 

0*138  0x07 

0.1385845 

3 

x68  5x  31.3 

4  x»    6.5 

XI  27.4 

5  58  36.5 

X6 

34.3 

9-573  0345 

0.1390864 

0.139  5187 

3 

^73    534.0 

4  10    3.0 

X2  II. 7 

5  41  29.8 

X7 

46.8 

9.579  7022 

0.139  8836 

0.140  183 1 

4 

177  XI  45.7 

4    a  34.7 

12  39-5 

523    7-6 

X8 

55.4 

9.586  2134 

O.X4O  4190 

0.1405934 

5 

181  10  32.1 

3  55  la.j 

-X2  51.6 

+5    3  43-1 

-»9 

5X.7 

9.592  5432 

0.140  7079 

0.140  7642 

6 

185     2  19.0 

3  4«  85.7 

13  49.x 

4  43  27.8 

to 

37.a 

9.598  6711 

0.140  7639 

0.1407086 

7 

1884732.2 

3  4a     4.9 

12  33-3 

4  22  31.9 

•z 

13. 1 

9.604  5803 

0.140  5998 

0.1404387 

8 

192  26  37.2 

3  36     9.9 

J2    5-5 

4    I    4.5 

ax 

40.6 

9.610  2575 

0.140  2266 

0.1399648 

9 

195  59  5«-7 

3  30  37.8 

XI  27.1 

3  39  13-2 

»a 

0.8 

9.615  6920 

0.139  6544 

0.1392964 

10 

19928    0.7 

3  as  30.0 

-xo  39.4 

+3  17    5.0 

— »a 

X4.7 

9.620  8756 

0.138  8918 

0. 138  4416 

XI 

202  51    6.4 

3  ao  45 ,0 

943.7 

2  54  45-6 

•a 

33.3 

9.625  8022 

0.137  9466 

0-1374077 

12 

206   938.0 

3  16  ax. 7 

841.4 

2  32  20.0 

•a 

a7.z 

9.630  4673 

0.136  8257 

0.136  2012 

^3 

209  23  56.8 

3  X2  t9.a 

7  33-6 

2    952.8 

•a 

a6.8 

9.634  8675 

0.135  5348 

0.134  8271 

14 

212  34  23.0 

3     8  36.S 

621.5 

I  47  27.7 

•a 

33.0 

9.639  0008 

0.134  0785 

O.X33  2896 

15 

215  41  x6.i 

3     5  xa<8 

-  5    6.1 

+1  25    7.8 

-»a 

z6.a 

9.642  8659 

0.132  4607 

0.X31  5923 

16 

2184454.7 

3     a     7.a 

348.5 

I    2  56.1 

ta 

6.8 

9.646  4623 

O.X30  6848 

0.1297383 

17 

221  45  36.4 

a  59  X9.0 

229.5 

0  40  54.9 

tz 

55.a 

9.649  7899 

0.128  7532 

Q.X27  7296 

18 

224  43  38.2 

a  56  47.3 

-   I  lO.I 

+019    6.3 

•  z 

4X.7 

9.652  8491 

0.126  6677 

0.125  5676 

19 

227  39  16.3 

a  54  3X.5 

+  0   9.0 

-0    2  27.8 

tx 

a6.3 

9.655  6405 

0.124  4293 

0.123  2529 

20 

230  32  46.3 

a  5a  3X.O 

+  I  27.1 

-0  23  45.8 

-•z 

9.4 

9.658  1650 

0.122  0385 

0.120  7861 

21 

2332423.2 

a  50  45.x 

243.4 

0  44  46.2 

ao 

SI. a 

9.660  4235 

O.I  19  4955 

O.I  18  1666 

22 

236x421.3 

a  49  X3-4 

3  57-4 

I    527.7 

to 

31.7 

9.662  417 1 

0.116  7994 

0.1 15  3936 

23 

239    254.7 

a  47  55-6 

5    8.5 

I  25  49-2 

ao 

zi.x 

9.664  1467 

0.1 13  9492 

O.XI2  4659 

24 

241  50  X6.9 

a  46  51. 0 

6  16. 1 

I  45  49-5 

19 

49-4 

9.665  6133 

0.  no  9435 

0.109  3817 

25 

2443641.0 

a  45  59.4 

+  7  19.7 

-2    5  27.6 

-X9 

a6.6 

9,666  8177 

0.107  7802 

O.X06  1386 

26 

247  22  X9.9 

a  45  ao.6 

8  18.9 

2  2442.3 

X9 

a. 7 

9.667  7606 

0.1044567 

0.102  7340 

27 

250   7  26.4 

a  44  54.4 

913-3 

2  43  32.7 

18 

37.9 

9.668  4427 

o.ioo  9701 

0.099  1646 

28 

252  52  12.8 

a  44  40.5 

Xo    2.4 

3    157-7 

18 

xa.o 

9.668  8645 

0.097  3169 

0.095  4266 

29 

2553651.5 

a  44  38.9 

X046.0 

3  19  56.3 

17 

45.0 

9.669  0262 

0.093  4932 

0.091  5160 

30 

258  21  34.7 

a  44  49-5 

•HI  23.6 

-3  37  27.2 

-X7 

Z6.7 

9.668  9279 

0.089  4945 

0.087  4282 

Oct.    I 

261    634,5 

a  45  za.a 

+XI  54.9 

-3  54  29.3 

-t6 

47.a 

9.668  5695 

0.085  3163 

0.083  1582 

(Eph  X4I 


184 


HELIOCENTRIC  CO-ORDINATES,   1914. 


MERCURY. 
GREENWICH  MEAN  NOON. 


Heliocentric 

Lonsitucie, 

Mean  Equinox 

of  Dau 

DaUy 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithxnof 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

•      f       #/ 

•     f      tt 

/       tt 

•     t     tf 

/ 

n 

Oct.      I 

361    634.5 

a  45  12.2 

+11  54.9 

-3  54  29.3 

-16 

47. a 

9.668  5695 

0.085  3163 

0.083  1582 

2 

263  53    3.3 

a  45  47. a 

12  19.7 

4  II    1.2 

z6 

z6.4 

9.667  9510 

0.080  9533 

0.078  7006 

3 

36638  13. 1 

a  46  .14-6 

12  37.7 

437    1.6 

X5 

44. z 

9.6670718 

0.076  3996 

0.074  0494 

4 

369  35  16.7 

a  47  34-5 

1348.6 

4  42  38.9 

xs 

zo.a 

9.665  9313 

0.071  6493 

0.069  1983 

5 

373  13  36.5 

a  48  47.x 

13  53.3 

45721.5 

X4 

34.6 

9.664  5287 

0.066  6958 

0.064  Z409 

6 

275    255-3 

a  50  za.6 

-t-13  48.6 

-5  "  37.4 

-X3 

57.0 

9.663  8633 

0.061  5326 

0.058  8701 

7 

277  S3  562 

a  sx  5* -3 

13  37.3 

5  25  146 

X3 

Z7.a 

9.660  9340 

0.056  1524 

0.053  3785 

8 

3804642.5 

a  53  43-6 

12  18.I 

53811.0 

xa 

351 

9.658  7403 

0.050  5474 

0.047  6582 

9 

383  41  38.1 

a  55  49-9 

II  51.2 

5  SO  23.9 

zz 

50.3 

9.656  3807 

0.044  7101 

O.04Z  7019 

lO 

386  38  37.1 

a  58  X0.5 

II   16.6 

6    I  50.6 

zz 

a. 7 

9.653  5546 

0.038  6327 

0.035  5015 

IZ 

289  37  54.2 

3     P  46.x 

+10  34-2 

-6  13  38.1 

— zo 

ZZ.9 

9.650  5608 

0.032  3073 

0.039  0490 

la 

39a  40    4.6 

3     3  37.a 

944.1 

6  33  13.3 

9 

Z7.6 

9.647  2987 

0.035  7258 

0.033  3367 

13 

395  45  14.0 

3     6  44.3 

846.6 

631    3.0 

8 

Z9.4 

9.643  7680 

0.018  8809 

0.015  3574 

14 

298  53  38.8 

3  xo    8.0 

741.8 

6  38  50.6 

7 

Z7.0 

9.639  9684 

o.oii  7653 

0.008  1039 

IS 

302    5  35-9 

3  X3  49'X 

630.2 

6  45  34-5 

6 

zo.o 

9.635  9004 

0.004  3725 

0.000  5705 

i6 

305  31  33.0 

3  X7  48.3 

+    5  12.2 

-6  51    8.9 

-  4 

57-9 

9.631  5653 

9.996  6975 

9.992  7530 

17 

308  41  18.6 

3  22     6.x 

348.4 

6  55  28.5 

3 

40.3 

9.636  9645 

9.988  7367 

9.9846484 

i8 

3"    541.7 

3  a6  43.3 

2  19.6 

6  58  27.6 

a 

Z6.7 

9.633  1012 

9.9804883 

9.976  3565 

19 

315  34  52.0 

3  3X  40.7 

+  0  46.7 

6  59  59.8 

—  0 

46.6 

9.616  9797 

9-971  9538 

9.967  5808 

ao 

319    9  lO.O 

3  36  58.9 

-  0  49-2 

6  59  58.6 

+  0 

50.4 

9.61 1  6059 

9963  1387 

9.958  6389 

31 

333  48  57.0 

3  4a  38.5 

-  2  26.7 

-6  58  16.7 

+  a 

34.8 

9.605  9873 

9.954  0534 

9.949  4145 

23 

326  34  34.5 

3  48  40.x 

4    4.3 

6  54  46.4 

4 

87. X 

9.600  1336 

9.944  7149 

9.939  9580 

33 

330  36  34.7 

3  55     4.x 

540.3 

6  49  19.7 

6 

377 

9-594  0577 

9.935  1477 

9.930  3888 

24 

334  34  50.3 

4     Z  50.6 

7  13.6 

6  41  48.2 

8 

36.8 

9.587  7754 

9.935  3869 

9.930  4483 

as 

3383013-4 

4     8  59.5 

839.0 

633    3.3 

10 

54-5 

9-581  3063 

9.915  4801 

9.910  4907 

36 

343  43  56.6 

4  z6  30.6 

-  9  570 

-6  19  56.3 

+X3 

ao.8 

9.574  6743 

9.905  4896 

9.900  4874 

27 

347    321.7 

4  84  a3.o 

II    4.0 

6    5  18.7 

X5 

55.5 

9.567  9082 

9.895  4958 

9.890  5280 

38 

351  31  49.3 

4  3a  35.5 

II  57.3 

548    3.5 

z8  38.0 

9.561  0431 

9.885  5988 

9.880  7346 

39 

356    838.7 

4  41     6.a 

12  33.8 

538    0.4 

az 

87. x 

9.554  1165 

9-875  9232 

9.871  3139 

30 

054    6.8 

4  49  5a.4 

12  51.3 

5    5    6.6 

«4 

ai.3 

9.547  1786 

9.866  6177 

9.862  1572 

31 

54827.4 

4  58  50.6 

~I3  46.9 

-4  39  16.9 

+a7 

z8.s 

9.540  3834 

9.857  8564 

9.853  7410 

Nov.    I 

10  51  50.4 

5     7  56.4 

13  19.0 

4  10  39.7 

30 

Z5.8 

9.533  4894 

9849  8376 

9.846  1737 

3 

16    4  30.9 

5  X7    4.4 

II  36.3 

3  38  46.5 

33 

9.9 

9.536  8683 

9.842  7778 

9.839  6787 

3 

31  35  57.8 

5  a6    8.0 

10   8.1 

3    4  12.6 

35 

56.3 

9.520  4944 

9.836  9049 

9.834  4844 

4 

265633.9 

5  34  59-5 

835.6 

3  36  58.1 

38 

30. a 

9.514  4490 

9.833  4440 

9.830  8088 

5 

3a  35  49-8 

5  43  a9.9 

-  6  30.9 

-I  47  18. 1 

+40  46.3 

9.508  8180 

9.839  6018 

9.838  8428 

6 

38  33  33.5 

5  5X  39.5 

357.8 

I    533.6 

4a 

38.3 

9.503  6890 

9.838  5483 

9.838  7307 

7 

441835-3 

5  58  48. a 

-  I  31.4 

-0  33  11.4 

44 

0.7 

9.499  1490 

9.839  3985 

9830  5552 

8 

503041.8 

6     5  X5.a 

+    I  31.6 

+0  33  16.3 

44 

48.1 

9.495  2813 

9.833  1995 

9.834  3251 

9 

56  38  44.9 

6  zo  39.8 

4    3.5 

I    7  11.8 

44 

56.0 

9.493  1630 

9.836  9309 

9.839  9714 

10 

63  41  37.4 

6  X4  5a. 5 

+  636.1 

+1  51  54-1 

+44 

az.a 

9.489  8554 

9.843  4567 

9.847  353  X 

IZ 

6858   3.3 

6  17  45-0 

851.0 

2  35  39-7 

43 

a.S 

9.488  4113 

9.851  6340 

9.856  3703 

13 

751638.7 

6  Z9  zz.x 

1040.9 

3  17  44.8 

4X 

0.4 

9.487  8615 

9.861  3304 

9.866  4820 

13 

81  35  55-4 

6  Z9    7.x 

II  59.8 

35727.2 

38 

X7.9 

9.4883186 

9.871  9918 

9.877  7265 

14 

87  54  22.5 

6  X7  31.9 

1343-6 

4  34    8.8 

^^ 

59.7 

9.489  4745 

9-883  6531 

9-889  7394 

15 

94  10  39.6 

6  Z4  27.8 

+13  50.5 

+5    7  17.0 

+3X 

za.3 

9.491  6013 

9895  9546 

9.903  3694 

z6 

100  33  50.1 

6    9  59.8 

■H3  31.2 

+5  36  26.3 

+a7 

3-3 

9-494  5527 

9.908  6562 

9.915  0893 
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MERCURY. 
GREENWICH  MEAN  NOON. 


Hdiocentric 

Longitude, 

Mean  Equinaz 

of  Date. 

Daily 
Motion. 

Reductloii 
toOrbiL 

HeUoccntric 
Latitude. 

Daily 
Motion. 

Ix>faritlim  of 
Radius  Vec- 
tor. 

LoiEarlthm  of  Distance  from 
Earth— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

•       t         n 

•       in 

f          /r 

•     /       It 

t 

If 

Nov.  l6 

100  22  50.1 

6    9  S9« 

+12  21.2 

+5  36  26.3 

+a7 

3.3 

9-494  5527 

9.908  6562 

9-915  0893 

17 

XO63O     3.7 

6    4  ^S'S 

II  18.4 

6    I  19.0 

aa 

40. s 

9.498  2672 

9.921  5451 

9.928  0020 

x8 

112  30  58.8 

5  57  34.4 

9  46.8 

6  21  45.2 

18 

11,6 

9.502  6709 

9.934  4406 

9.940  8433 

19 

"82433.8 

5  49  37-4 

752.2 

63742.7 

X3 

44.1 

9.507  6819 

9.947  1948 

9-953  4814 

20 

124     958.7 

5  41     6.0 

541.2 

6  49  16.0 

9 

34.3 

9-513  2136 

9.959  6911 

9.965  8138 

21 

129  46  34.8 

5  3«     «-7 

+  3  20.4 

-MS  56  35.2 

+  5 

Z6.7 

9.519  1781 

9.971  8409 

9.977  7650 

22 

135  13  54.8 

5  a»  35.6 

+  0  56.1 

6  59  54.8 

+    X 

35.4 

9.525  4890 

9983  5801 

9.989  2815 

33 

140  31  42.1 

S  xa  S7.« 

"   I  25.9 

65932.3 

—  a 

7-1 

9.532  0640 

9.994  8654 

0.000  3289 

24 

I4S  39  495 

5    3  i7-« 

340.9 

6  55  47-3 

5 

X9.6 

9.5388265 

0.005  6698 

o.oio  8867 

25 

15038  18. 1 

4  SS  4X-4 

545.0 

6  49   0.0 

8 

X2.5 

9-545  7061 

0.015  9790 

0.020  9466 

26 

155  27  iS-9 

4  44  X6.5 

-  7  35-5 

•^  39  31-0 

— xo 

43.3 

9-552  6398 

0.025  7896 

0.030  5089 

27 

160    6  56.3 

4  35     7.4 

9  10.2 

6  27  40.0 

la 

JS.6 

9-559  5722 

0.035  1056 

0.039  5809 

28 

164  37  37-3 

4  96  18.Z 

10  28.2 

6  13  45-8 

X4 

49.7 

9.566  4545 

0.043  9365 

0.048  I74I 

29 

168  59  39.9 

4  17  51  .X 

II  29.0 

558   6.1 

x6 

a7.o 

9-573  2449 

0.052  2956 

0.056  3031 

30 

173  13  275 

4    9  43.3 

12  12.8 

5  40  56.8 

X7 

49.  z 

9.579  9080 

0.060  1988 

0.063  9849 

Dec.    z 

177  19  24.9 

4     a  10.8 

~I2  40.1 

+5  22  32.5 

-x8 

57-3 

9.586  4139 

0.067  6639 

0.071  2381 

2 

i8i  17  57.8 

3  54  59 -a 

12  51.7 

5    3    6.3 

X9 

53-3 

9592  7376 

0.074  7098 

0.078  0812 

3 

185    932.0 

3  48  Z3.5 

1248.8 

4  42  49.6 

ao 

38.4 

9.598  8587 

0.081  3547 

0.084  5325 

4 

188  54  33-4 

3  4K  53-4 

12  32.6 

4  21  52.7 

ax 

14 .0 

9.604  7608 

0.087  6171 

0.090  6108 

5 

192  ZZ  27-3 

3  35  58.5 

la    4.5 

4    024.4 

ax 

41.3 

9.610  4304 

0.093  5156 

0.096  3338 

6 

196    638.5 

3  JO  a8.o 

-II  25.8 

+33832.5 

— aa 

1.4 

9.615  8572 

0.099  0674 

o.ioi  7185 

7 

1993431-0 

3  as  az.o 

10  37.8 

3  16  23.8 

99 

15.9 

9.621  0329 

0.IQ4  2891 

0.106  7812 

8 

202  57  27.9 

3  ««  36.5 

941.9 

2  54    4-1 

99 

33-5 

9-625  9513 

0.109  1965 

o.iii  5369 

9 

206  15  51.3 

3  x6  Z3.8 

839-4 

2  31  38.5 

29 

97.x 

9.630  6080 

0.II3  8043 

0.II6  0004 

10 

20930    2.5 

3  xa  IZ.9 

7  31-4 

2    9  "-4 

2» 

96.7 

9-634  9999 

O.I 18  1267 

0.120  1849 

II 

212  40  2Z.8 

3     8  ao.9 

-  6  19.2 

+1  46  46.4 

— a9 

99.8 

9.639  1249 

0.122  1764 

0.124  1028 

12 

21547    8.7 

3     5    6.8 

5   3.7 

I  24  26.7 

at 

x6.o 

9.642  9816 

0.125  9655 

0.127  7658 

13 

218  5041.6 

3     a     1.8 

346.0 

I    2  15.2 

99 

6.5 

9.646  5696 

0.1295049 

0.13 1  1842 

14 

221  51  18.Z 

a  59  14 •< 

2  27.1 

0  40  14.4 

ax 

54.8 

9.649  8888 

0.132  8048 

0.134  3680 

15 

224  49  15.2 

a  j6  49-9 

-  I    7.6 

+0  18  26.2 

at 

41  .a 

9652  9396 

0.135  8749 

0.137  3265 

z6 

227  44  49.2 

a  54  97.6 

+  0  11.5 

-0    3    7.4 

—at 

95.8 

9.655  7226 

0.1387237 

0.1400675 

17 

2303815-5 

a  5>  "7.5 

129.5 

0  24  24.9 

at 

8.9 

9.658  2387 

O.I4I  3588 

0.142  5986 

z8 

233  2949-1 

a  50  49.x 

2  45-7 

0  45  24.8 

ao 

50.6 

9.6604889 

0.143  7877 

0.144  9269 

19 

236  19  44-4 

a  49  X0.8 

359.6 

I    6    5.7 

ao 

3Z.0 

9.662  4742 

0.146  0170 

0.147  0586 

20 

239    8  15.4 

3  47  53-4 

5  10.6 

I  26  26.5 

ao 

Z0.4 

9.664  1957 

0.1480524 

0.1489990 

21 

241  55  35-6 

a  46  49.3 

+  6  18.1 

-I  46  26.2 

-X9 

48.7 

9.665  6542 

0.1498990 

0.150  7530 

22 

244  41  58.2 

a  45  58.« 

7  21.6 

2    6    3.5 

19 

95.9 

9.666  8505 

O.I5I  5616 

0.152  3252 

23 

247  27  36.0 

a  45  »9.7 

820.7 

2  25  17.5 

X9 

a.o 

9.667  7852 

0.1530443 

0.153  7193 

24 

250  12  41.7 

344  5i'^ 

914.9 

244    7.2 

z8 

37.x 

9.668  4592 

0.1543506 

0.1549384 

25 

252  57  27.7 

a  44  40.3 

10   3.9 

3    231.4 

18 

ZZ.X 

9.668  8729 

0.1554832 

0.155  9852 

96 

25542    6.4 

3  44  39.x 

+10  47.2 

-3  20  29.1 

-X7 

44 -o 

9.669  0266 

0.1564447 

0.156  8617 

27 

258  26  49'9 

a  44  50.0 

II  24.7 

3  37  591 

X7 

Z5.8 

9.668  9203 

0.157  2366 

0.157  5695 

98 

261  II  50.5 

a  45  X3-3 

"  55-8 

3  55    0.3 

x6  46.3 

9-668  5539 

0.1578604 

0.158  1095 

29 

263  57  20.4 

9  45  4«.6 

12  20.4 

41131-3 

x6 

tS'S 

9.667  9272 

0.158  3168 

0.1584823 

30 

2664331-9 

a  46  36.4 

12  38.2 

4  27  30.8 

15 

43.3 

9.667  0399 

0.1586060 

0.1586879 

31 

269  30  37.4 

a  47  36.7 

+12  48.9 

-44257.1 

-X5 

9.x 

9.665  8913 

0.158  7278 

0.158  7255 

32 

272  18  49.5 

a  48  49-6 

+12  52.3 

-4  57  48.5 

-14 

33 '3 

9.6644806 

0.1586808 

1 0.158  5938 
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VENUS. 

GREENWICH  MEAN  NOON. 


Logaritfam  of  Distance  from 

V^      ^ 

Hdiocentric 

I«oii£itude, 

HeanEquinoK 

of  Date. 

DaUy 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 

Radius  Veo- 

tor. 

Earth— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

e       /          n 

e       f        // 

/        // 

0     /      // 

t     It 

Jan.     I 

256  53  22.7 

I  35   "•» 

+0     6.2 

-0    330.x 

-$  38.7 

9.861  0920 

0.223  9915 

0.224  4450 

3 

260   3  41.8 

t  35     7.9 

0  26.2 

0  14  46.5 

5  37.6 

9.861  2224 

0.224  8880 

0.225  3203 

5 

263  13  54-6 

t  35     4-9 

0  45-8 

02559.7 

S  35-6 

9.861  3468 

0.225  7420 

0.226  1532 

7 

266  24    1.5 

t  35     a.x 

X    4-9 

037    7-9 

S  3».5 

9.861  4650 

0.226  5540 

0.226  9445 

9 

26934    3-2 

I  34  S9-6 

z  23.2 

0  48    8.9 

S   »8.4 

9.861  5766 

0.227  3250 

0.227  6954 

IX 

272  44    0.2 

I  34  57.4 

■fi  40.4 

-059   0.7 

-J  as -3 

9.861  6812 

0.228  0558 

0.228  4063 

13 

275  53  53  I 

X  34  55-6 

X  56.4 

I    941.4 

$   17. 3 

9.861  7785 

0.228  7468 

0.229  0774 

15 

279   342.6 

t  34  54.0 

2    II. 0 

I  20   9.1 

S   X0.3 

9.861  8683 

0.229  3980 

0.229  7085 

17 

282  13  29.2 

I  34  Sa.7 

2   24.0 

I  30  22.0 

5     a.4 

9.861  9502 

0.230  0090 

0.230  2994 

19 

28523  13.4 

t  34  SI. 7 

2  35-2 

I  40  18. 1 

4  53.6 

9.862  0241 

0.230  5798 

0.230  8500 

21 

2883255.8 

I  34  SO  .9 

+2   44.5 

-I  49  55.7 

-4  43.9 

9.862  0897 

0.231  1098 

0.231  3593 

a3 

291  42  37.0 

X  34  SO .4 

a  51-8 

I  59  130 

4  33.4 

9.862  1469 

0.231  5984 

0,231  8271 

25 

294  52  17.6 

I  34  SO. a 

2  57 -o 

2    8    8.5 

4   la.o 

9.862  1954 

0.232  0454 

0,232  2532 

27 

298    X  58.0 

t  34  50.3 

3    0.1 

2  z6  40.5 

4     9>9 

9.862  2351 

0.232  4507 

0.232  6378 

29 

301  II  38.8 

I  34  SO. 6 

3     10 

2  24  47.5 

J   S7.0 

9.862  2659 

0.232  8145 

0.232  9808 

31 

304  21  20.4 

I  34  SI. I 

+2  59-7 

-2  32  28.0 

-3  43-4 

9.862  2877 

0.233  1369 

0.233  2827 

Feb.    2 

30731    3-2 

I  34  51 .8 

2  56.2 

2  39  40.7 

3  39. a 

9.862  3005 

0.233  4184 

0.233  5439 

4 

3104047-8 

I  34  Sa.7 

2  50.5 

2  46  24.2 

1   X4.3 

9.862  3042 

0.233  6593 

0.233  7645 

6 

31350345 

X  34  53-9 

2  42.8 

2  52  37-4 

a  58.8 

9.862  2987 

0.233  8597 

0.233  9450 

8 

317  023.7 

X  34  SS.3 

2  331 

2  58  19-1 

a  4a  .8 

9.862  2842 

0.234  0202 

0.234  0855 

10 

320  10  15.7 

X  34  S6.8 

+2  21.5 

-3    3  28.2 

—a  a6.3 

9.862  2606 

0.234  1410    0.234  1865 

12 

323  20  II. 0 

I  34  58.5 

2    8.2 

3    8    3.9 

a     9-3 

9.862  2281 

0.234  2221 

0  J34  2476 

14 

32630  9.7 

X  3S    0-3 

I  53-3 

3  12    5.2 

I  SX.9 

9.862  1867 

0.234  2630 

0.234  2683 

z6 

329  40  12.2 

t  35    a.3 

I  37-1 

3  15  31.5 

X  34.a 

9.862  1365 

0.234  2633 

0.234  2478 

18 

332  50  18.8 

X  35     4*4 

I  19. 7 

3  z8  22.0 

X   16. a 

9.862  0777 

0.234  2218 

0.234  1851 

20 

336     029.7 

X  35    6.5 

+1     1.3 

-3  20  36.2 

-0  57.9 

9.862  0104 

0.234  1377 

0.234  0795 

22 

339  10  450 

t  35    8.8 

0  42.1 

3  22  13,7 

0  39-5 

9.861  9349 

0.234  0103 

0.233  9300 

24 

34221    5.1 

X  35  XX. a 

0  22.4 

3  23  14.2 

0  so  .9 

9.861  8514 

0.233  8385 

0.233  7358 

26 

3453130.0 

X  35  X3.7 

+0    2.4 

3  23  37-4 

-0     a. a 

9.861  7600 

0.233  6219 

0.233  4968 

28 

34842    0.0 

X  35  X«.s 

-0  17.6 

3  23  23.2 

+0  16.5 

9.861  6612 

0.233  3604 

0.233  2126 

Mar.    2 

35152351 

X  35  X8.9 

-037-4 

-3  22  31.6 

+0  35.x 

9.861  5552 

0.233  0534     0.232  8827 

4 

355    3  155 

X  35  ax .6 

0  56.8 

3  21    2.7 

0  53.7 

9.861  4423 

0.232  7005 

0.232  5068 

6 

35814    1.4 

X  35  a4.3 

I  15-5 

3  18  56.7 

X   la.a 

9.861  3228 

0.232  3017 

0.232  0851 

8 

I  24  52.8 

X  35  97.x 

I  33-2 

3  16  13.9 

X  30.S 

9.861  1971 

0.231  8571 

0.231  6176 

10 

4  35  49-8 

X  35  a9.9 

I  49.8 

3  12  54.8 

X  48. 5 

9.861  0655 

0.231  3666 

0.231  1041 

12 

7  46  52.5 

X  35  3«.8 

-^     51 

"3    859.9 

+a     6. a 

9.860  9285 

0.230  8300 

0.230  5443 

14 

10  58    I.I 

X  35  35-7 

2  18.8 

3    429.8 

a   33.6 

9.^60  7865 

0.230  2469 

0.229  9377 

z6 

14   9  15.6 

X  35  38.7 

2  30.8 

2  59  25.5 

a  40.6 

9.860  6399 

0.229  6166 

0.229  2^ZZ 

18 

17  2036.1 

X  35  4x7 

2  41.0 

2  53  47-7 

a   57.1 

9.860  4892 

0.228  9377 

0.228  5797 

20 

2032    2.7 

X  35  44.8 

2  49.2 

2  47  37-4 

3    X3.1 

9860  3347 

0.228  2091 

0.227  8257 

22 

23  43  35-4 

X  35  47.9 

-^  55-3 

-2  40  55.6 

+3   a8.6 

9.860  1770 

0.227  4294 

0.227  0201 

24 

26  55  14.3 

X  35  5x0 

2  59-2 

2  33  43-6 

3   43-4 

9.860  0166 

0.226  5975 

0.226  1615 

26 

30    659.6 

X  35  S4.a 

3    0.9 

2  26    2.7 

3    57.5 

9-859  8539 

0.225  712I 

0.225  2492 

'  28 

33  1851-3 

X  35  57-5 

3    0.4 

2  17  54-1 

4    XO,9 

9.859  6895 

0.224  7726 

0.224  2822 

30 

36  30  49-6 

Z  36    0.8 

2  57-6 

2    9  194 

4   83.6 

9859  5239 

0.223  7779 

0.223  2596 

Apr.    I 

39  42  54.4 

I  36     4.x 

-2  52.6 

-2    0  20.1 

+4  35.5 

9859  3575 

0.222  7272 

0.922  1807 

31   4255    5-9 

X  36    7.4 

-2  45-4 

-I  50  57-9 

+4  46.5 

9.859  1910 

0.22 z  6200 

0.82Z  0450 

[EphM] 
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VENUS. 

GREBNWICH  MEAN  NOON. 


Date. 

Heliocentric 

X^onnitude, 

Mean  Equinox 

of  Date. 

DaUy 
Motion. 

Reduction 
toOrbh. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Locarithm  of  Di«tance  from 
Bartii— 

At  Date. 

At  Interme. 
diate  Date. 

•     t      It 

•     /     // 

/ 

»# 

•       /       w 

$      // 

Apr.    Z^ 

39  42  54.4 

I  36    4.1 

•*2 

52.6 

-2     0  30.  X 

+4  35.5 

9859  3575 

0.222  7272 

0.222  z8o7 

3 

4a  5S    5-9 

I  36    7-4 

a 

45-4 

I  50  57-9 

4  46.5 

9.859  Z910 

0.22X  6200 

0.22X  0450 

5 

46    7  24.2 

t  36  X0.8 

2 

36.8 

I  41  14.4 

4  56.7 

9.859  0247 

0.220  4559 

0.2x9  8525 

7 

49  19  49-3 

t  36  X4.3 

2 

25.0 

131  "-5 

1     6.0 

9858  8593 

0.2X9  3347 

0.2x8  6025 

9 

52  32  2Z.4 

t  36  X7.8 

2 

ZI.9 

I  ao  50.9 

5  X4.4 

9858  6953 

0.217  9560 

0.2x7  2950 

IZ 

SS  45   o-S 

X  36  ai.3 

-% 

57-3 

-I  zo  14.7 

+1  ai.7 

9858  5331 

0.2x6  6x96 

0.2  z5  9296 

13 

58  57  46.7 

X  36  a4-9 

4Z.0 

0  59  24.8 

S  a8.o 

9858  3734 

0.3x5  3348 

0.2x4  5051 

IS 

62  Z040.Z 

X  36  «8.5 

33.5 

0  48  23.2 

5  33.4 

9.858  3x66 

0.3x3  7704 

0.2x3  0204 

17 

65  33  40.7 

X  36  3a. I 

5.0 

037  1Z.9 

5  37.7 

9.858  0631 

0.3I3  355X 

0.2 XX  4742 

19 

68  36  48.6 

X  36  35.8 

45-6 

0  35  53.2 

$  40.9 

9857  9136 

0.8X06776 

0.309  8650 

21 

71  50    3-8 

X  36  39.4 

-^ 

35-7 

-0  X4  39. z 

+5   43.0 

9857  7685 

0.309  0363 

0.308  X9X3 

33 

75    326-3 

X  36  43.0 

-^ 

5-4 

-0    3    Z.8 

S  44.1 

9.857  6282 

0.307  3398 

0.20645x7 

as 

78  z6  56.0 

X  36  46.7 

-1^ 

15.0 

+0    8  26.6 

5  44.0 

9.857  4932 

0.305  5568 

0.304  6450 

27 

81  30  33  0 

X  36  50.8 

0 

35-3 

0  19  53-7 

5  43.9 

9-857  3640 

0.303  7x63 

0.303  7704 

29 

84  44  Z7.2 

X  36  53.9 

0 

55 -o 

03Z  17.4 

5  40.6 

9.857  3409 

0.30X  8073 

0.300  8266 

May    z 

8758    8.5 

X  36  57-4 

+1 

Z4.1 

-K)  42  35.6 

+5  37.3 

9.857  1244 

0.199  8285 

O.X988X39 

3 

9Z  Z2    6.9 

X  37    0.9 

z 

32.2 

0  53  46.0 

5  3a  .9 

9.857  0x48 

O.X97  7797 

0.196  7288 

5 

94  26  Z2.Z 

z  37    4.3 

I 

49.2 

I    446.4 

5  97.3 

9.856  9126 

0.195  6603 

O.X94574X 

7 

97  40  24.0 

I  37     7.5 

3 

4.8 

I  IS  34.7 

5  aQ.6 

9.856  8180 

0.193  47OX 

0.192  3484 

9 

100  54  42.3 

1  37  X0.7 

a 

z8.8 

I  26    8.9 

5   X3.B 

9856  7313 

O.X91  3090 

O.X9O  0518 

zz 

Z04   9    6.8 

X  37  X3-7 

+t 

31-0 

+1  36  26.7 

+5     4.5 

9.856  6529 

O.X888767 

O.X87  6836 

13 

107  23  37-3 

z  37  16.6 

2 

41-3 

I  46  36.3 

4   54'9 

9.856  5830 

0.1864734 

O.X85  2438 

IS 

Z1038Z3.3 

X  37  X9.3 

2 

49-5 

156    5-6 

4  44'3 

9.856  5219 

0x839947 

0.182  7280 

17 

"3  5*  54.6 

X  37  ai.8 

a 

55-6 

3    5  22.8 

4  3a -7 

9.856  4696 

O.181  4435 

0.180  X380 

19 

117    740.7 

X  37  94.1 

a 

59-5 

2  X4  Z5.9 

4   aQ.3 

9.856  4265 

0.178  8144 

O.X77  4716 

dz 

120  22  3Z.Z 

I  37  a6.a 

+3 

z.o 

+2  22  43^ 

-H4     7.0 

9-856  3927 

O.X76  1093 

0.174  7272 

33 

"3  37  25.5 

X  37  aS.o 

3 

0.2 

23043-4 

3   Sa.9 

9.856  3682 

0.1733253 

0.17x9034 

as 

126  52  23.2 

I  37  »9.6 

a 

57.1 

2  38  Z4.4 

3  S«.o 

9-8563531 

0.17046x3 

O.X689988 

27 

Z30   7  23.8 

I  37  30.9 

a 

51-7 

2  45  14.9 

3    aa.4 

9856  3476 

0.167  5159 

0.166  0x25 

29 

133  22  26.6 

X  37  3X.9 

2 

44.1 

2  51  43-6 

3     6.Z 

9-856  3516 

0.1644884 

O.X62  9435 

31 

136  37  31-0 

X  37  3a.5 

+2 

34.4 

+2  57  39-3 

+a  49-3 

9-8563651 

O.16X  3777 

0.159  791 1 

June   2 

139  52  36.5 

X  37  3a.8 

8 

22.7 

3    3    0.5 

a  3x9 

9.856  3880 

0.158  1836 

0.1565550 

4 

143    743.3 

X  37  3«.8 

8 

9.2 

3    746.5 

a   14 .0 

9.856  4203 

0-1549054 

O.X53  3347 

6 

Z46  22  47.7 

I  -37  3«.5 

X 

54.0 

3  "  56.2 

I    55-6 

9.856  4619 

O.I5I  5430 

O.X49  8303 

8 

149  37  53.3 

X  37  3X.8 

X 

37-3 

3  15  28.9 

I   36.9 

9.856  5x26 

O.X480966 

0.146  3418 

zo 

153  53  54.9 

I  37  30.8 

+1 

Z9.4 

+3  18  23.8 

+1    17.9 

9-856  5723 

0.1445658 

O.X42  7685 

Z2 

156    7  55-3 

I  37  »9.4 

z 

0.5 

3  20  40.5 

0  58.7 

9.856  6407 

O.X4O9498 

0.139  1095 

14 

Z59  22  52.3 

X  37  a7.« 

0 

40.8 

3  22  18.6 

0  39. s 

9.856  7x77 

0.137  2474 

©•13s  3634 

z6 

162  37  45.6 

X  37  »5'5 

0 

20.7 

3  23  17.6 

0  19. S 

9.856  8030 

0.133  4574 

0.X3X  5390 

z8 

165  53  34.3 

X  37  33. « 

-KJ 

0-3 

3  23  37.6 

+0     0.3 

9.856  8963 

0.139  5782 

0.187  6048 

20 

Z69    7  Z7.8 

X  37  ao.3 

-0 

20.2 

+3  23  18.5 

-0   19.3 

9856  9973 

0.1256085 

O.X83  5892 

22 

172  2Z  55.5 

X  37  X7.a 

0 

40.4 

3  22  20.4 

0  38.8 

9.857  X056 

0.12 I  5467 

O.XX94808 

34 

175  36  36.6 

X  37  X3.8 

I 

0.1 

32043.5 

0   58.1 

9.857  2309 

0.XX7  39Z3 

0.XI5  8780 

26 

Z78  50  50.5 

X   37   XO.O 

I 

X9.0 

3  18  28.2 

X    17. X 

9-857  3429 

0.XX3  X407 

O.XX09793 

28 

182    5    6.7 

X  37     6.0 

I 

36.8 

3  IS  35-1 

I  35.9 

9.857  471 1 

0.X08  7937 

0.X06  5837 

30 

Z85  19  Z4.6 

X  37     X.8 

-I 

53-4 

+3  12    4.8 

-I   54.4 

9.857  6051 

0.X04  3493 

0.102  0904 

July    2 

z88  33  Z3.8 

X  36  57-3 

-2 

8.6 

+3    7  57-9 

—2   ia.4 

9-857  7445 

0.0998069 

0.097  4988 

[Bphi4l 
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HELIOCENTRIC  CO-ORDINATES,  1914. 


VENUS. 

GREENWICH  MEAN  NOON. 


Locarithm  of  Distance  from 

^TV  _  .^  ^ 

Hdiocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Hdiocentric 
Latitude. 

Daily 
Motion. 

• 

lUMBuithxnof 
Radius  Vec- 
tor. 

fiarth— 

Date. 

At  Date. 

Atlntenne- 
diate  Date. 

m        1         n 

•     /      // 

/         n 

•      I     It 

#       II 

July    2 

188  33  13.8 

t  36  57 .3 

-2    8.6 

+3    757.9 

-a  xa.4 

9-857  7445 

0.099  8069 

0.0974988 

4 

191  47    3-7 

I  36  52.6 

2  22.1 

3    3  15-4 

a  30.0 

9.857  8888 

0.095  1661 

0.092  8086 

6 

19s    044.0 

X  36  47.6 

2  ZZ'^ 

2  57  58-2 

a  47.0 

9-858  0376 

0.090  4264 

0.088  0195 

8 

198  14  14.2 

X  36  4a -5 

2  43-5 

252    7-5 

3     3-5 

9.858  1903 

0.085  5878 

0.083  ^Z^^ 

lO 

201  27  34.1 

X  36  37.3 

2  51.2 

2  45  44.5 

3   X9.4 

9.858  3466 

0.0806495 

0.078  1425 

12 

204  40  43-5 

X  36  3a. 0 

-2  56.7 

+2  ^%  50.4 

-3  34-6 

9.858  5058 

0.075  6101 

0-073  0522 

14 

207  sz  43.0 

z  36  16.5 

3    0.0 

2  31  26.5 

3   49-x 

9.858  6675 

0.070  4685 

0.067  8586 

x6 

211    6  29.6 

1  36  »I.O 

3     i-o 

2  23  34.4 

4      9.8 

9.858  8312 

0.065  2224 

0.062  5597 

i8 

214  19   6.2 

X  36  IS-S 

2  59» 

2  15  15-7 

4  X5.7 

9.858  9963 

0.059  8702 

0.057  1537 

ao 

2173131-7 

X  36  10 .0 

2  56.3 

2    632.0 

4  a7.8 

9.859  1623 

0.0544099 

0.051  6383 

22 

220  43  46.2 

X  36    4-5 

-2  50.6 

+1  57  25.0 

-4  39X 

9.859  3288 

0.048  8387 

0.046  0x07 

24 

223  55  49-7 

X  35  59.0 

2  42.7 

I  47  56.3 

4  49-4 

9-859  4951 

0.043  1541 

0.040  2686 

26 

227    742.3 

X  35  53-* 

2  32. « 

I  38   8.0 

4   58.8 

9.859  6608 

0.037  3539 

0.034  4098 

28 

230  19  24.3 

X  35  4«.4 

2  21. 1 

I  28    1.8 

S     7. a 

9859  8253 

0.031  4360 

0.028  4323 

30 

233  30  55-9 

X  35  43-3 

2    7.6 

I  17  39-6 

5  X4.7 

9-859  9882 

0.025  3985 

0.022  3344 

Aug.    I 

23642  17.4 

X  35  38.3 

-I  52.5 

+1    7    3-5 

—5  ax. J 

9.860  1489 

0.019  2399 

0.016  XX4B 

3 

239  53  29.0 

X  35  33*4 

I  36.1 

0  56  15.4 

5  a6.7 

9.8603069 

0.012  9590 

0.009  7723 

5 

243    431-2 

z  35  a8.8 

I  18.5 

0  45  17.4 

5  3X.a 

9.860  4618 

0.006  5546 

0.003  3057 

7 

246  15  24.3 

X  35  a4.4 

0  59-9 

034  H.4 

5  34-6 

9.860  6131 

0.000  0253 

9.996  7132 

9 

24926    8.8 

X  35  act 

0  40.6 

0  22  59.6 

5  37.0 

9.860  7603 

9-993  3692 

9.989  9928 

II 

252  36  45-2 

X  35  X6.3 

-0  20.8 

+0  11  43.9 

-5  38.4 

9.860  9029 

9.986  5837 

9.983  1416 

13 

255  47  14.0 

X  35  xa.6 

-0    0.8 

+0   026.6 

5  38.8 

9.861  0406 

9.979  6661 

9.976  1568 

"5 

258  57  35-6 

X  35     9.a 

•to  19.2 

-0  10  50.4 

5  38.x 

9.861  1730 

9,972  6132 

9.969  0349 

17 

262    7  50.7 

X  35     6.1 

0  39.0 

0  22    5.0 

5  36 -4 

9.861  2995 

9.965  4214 

9.96X  7722 

19 

265  17  59.8 

X  35    3.* 

0  5»-3 

0  33  15.2 

5  33.6 

9.861  4199 

9.958  0866 

9.954  3643 

21 

26828   3.4 

I  35     0.6 

•f-x  16.9 

-0  44  18.9 

-5   89.9 

9-86i  5338 

9.950  6046 

9.9468069 

23 

271  38    2.2 

I  34  58.3 

I  34.5 

0  55  14-2 

5   95.2 

9.861  6408 

9.942  9706 

9.939  0951 

25 

2744756.7 

I  34  56.3 

I  51.0 

I    5  59-0 

S   X9.5 

9.861  7407 

9-935  1799 

9.931  2245 

27 

277  57  47-5 

X  34  54.6 

2    6.1 

I  16  31.5 

5   xa.9 

9.861  8331 

9.927  2285 

9.923  1914 

29 

281    735.2 

X  34  53  '• 

3  19. 6 

z  26  49.8 

5     5-3 

9.861  9178 

9.919  1128 

9.9x4  9924 

31 

284  17  20.3 

X  34  5a-o 

+2  31.5 

-I  36  51-9 

-4   56.8 

9.861  9945 

9.910  8298 

9.906  6245 

Sept.  2 

28727    3.5 

X  34  5X.S 

2  41.5 

I  46  36.2 

4  47-4 

9.862  0630 

9.902  3762 

9.8980843 

4 

290  36  45-3 

X  34  50.7 

2  49-5 

I  56   0.8 

4  37.x 

9.862  123 1 

9.893  7484 

9.889  368X 

6 

293  46  26.3 

X  34  50.4 

2  55.5 

2    5   4.1 

4  a6.o 

9.862  1746 

9.884  9429 

9.880  4723 

8 

296  56    6.9 

X  34  50.3 

2  59-3 

2  13  44.5 

4  X4.a 

9.862  2173 

9.875  9557 

9.87X  3926 

xo 

300    547-7 

X  34  SO.5 

+3    i-o 

-2  22   0.4 

-4     X.6 

9.862  2512 

9.866  7823 

9.862  1241 

12 

303  15  29.2 

X  34  5X.O 

3    04 

2  29  50.3 

3  48.a 

9.862  2762 

9.857  4174 

9.852  6614 

14 

306  25  11.8 

X  34  5X.7 

2  57.6 

2  37  12.8 

3  34 -a 

9.862  2921 

9.847  8554 

9.8429986 

z6 

309  34  55-9 

X  34  5a. 5 

2  52.7 

2  44   6.7 

3   X9.6 

9.862  2989 

9.838  0903 

9.833  "95 

18 

3124442.0 

X  34  53-6 

2  45.7 

2  50  30.6 

3     4-3 

9.862  2966 

9.828  I I 54 

9.823  0470 

20 

315  54  30.5 

X  34  54-9 

+2  36.7 

-2  56  23.4 

-a  48.4 

9.862  2853 

9-817  9233 

9.8x2  7434 

22 

319   421.8 

X  34  56.4 

2  25.8 

3    144-0 

a  3a. X 

9.862  2649 

9.807  5065 

9.802  2x19 

24 

322  14  16.2 

X  34  58.0 

2  13. 1 

3    631.5 

a  X5.3 

9.862  2355 

9.796  8589 

9.791  4468 

26 

325  24  14.0 

I  34  59-8 

I  58- 7 

3  10  44.9 

X  58.0 

9.862  1972 

9.7859750 

9.780  4430 

28 

328  34  154 

I  35     X.7 

I  42.9 

3  14  23.4 

I  40.4 

9.862  1501 

9.774  8504 

9.769  1967 

30 

331  44  20.8 

X  35    3-7 

+1  25.9 

-3  17  26.5 

-X   93.5 

9.862  0944 

9.763  4816 

9-757  7048 

Oct.    2 

334  54  30.4 

X  35     5-9 

+1    7,8 

-3  19  53-4 
(Bph  14] 

-X     4.3 

9.862  0301 

9.751  8660 

9-745  9649 
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VENUS. 

GREENWICH  MEAN  NOON. 


Date. 


Oct.      2 

4 
6 
8 

lO 

za 

14 
i6 

i8 

so 

22 

a4 

26 

28 

30 

Nov.    I 

3 
5 
7 
9 

IX 

13 
15 
17 
19 

21 

^3 

27 

29 

Dec.    I 

3 
5 
7 
9 
II 

13 
15 
17 
19 

31 

^3 

25 

«7 
29 

31 

33 


HeHontric 

MeanBoninoz 
of  Date. 


tt 


Dally 
Motion. 


334  54  304 
338  444.4 

341  15  31 
344  25  26.6 

347  35  55-0 
350  46  28.5 

353  57  7-3 

357  7515 
o  18  41.2 

3  «9  36.5 

6  40  37.4 

9  51  44-1 
13  ^56.7 
16  14  15.2 

19  25  39.8 
22  37  10.5 
25  48  47.4 
29  o  30.6 
32  12  20.  z 
3524  16. 1 

38  36  18.6 
41  48  27.7 

45  0  43'5 
48  13  6.2 

51  2535-7 
54  38  12-2 
57  50  5S-7 
61  346.3 
64  1644.Z 
67  29  49.1 

7043  X.3 
73  56  20.8 

77  9  47-5 
8023  21.4 

8337  2.5 

86  50  50.7 

90  4  45-9 
93  18  48.0 

96  32  56.7 
99  47  "9 

103  I  33.4 
Z06  16  0.8 

1093033-9 
112  45  12.3 

"5  59  55-6 

119  14  43.4 
122  29  35.2 


r        tt 

35  5-9 
35  «•« 
35  lO-S 
35  «3  0 
35  X5-5 

35  X8.X 
35  ao.7 
35  >3-4 
35  •6.« 
35  •9-0 

35  3>-9 
35  34.8 
35  37S 
35  40. 
35  43- 

35  4«. 
35  50. 
35  53- 
35  S6. 

35  59- 

36  a. 
j6  6. 
36  9. 
36  13. 
36  i6. 

36  90. 
36  9$. 

36  »7. 
36  30, 

36  34- 

36  37. 
36  4X. 

3*  45. 

36  48. 
36  59. 

36  55- 

36  59. 

37  «. 
37  6. 
37    9. 

37  ". 
37  15. 
37  X7. 
37  ao. 
37  »a. 

37  «4-9 
37  a6.8 


Reduction 
to  Orbit. 

/ 

/* 

■H 

7.8 

0 

48.8 

0 

29-3 

+0 

9-4 

-0 

X0.6 

-0 

30.5 

0 

50.1 

I 

9.0 

I 

27. z 

I 

44.2 

-I 

59.9 

2 

Z4.2 

2 

26.9 

2 

37-7 

2 

46.6 

-2 

53-4 

2 

58.  z 

3 

0.6 

3 

0.8 

2 

58.8 

-4 

54.6 

2 

48.2 

2 

39-6 

2 

29.0 

2 

z6.6 

-4 

2-5 

I 

46.8 

z 

29.8 

I 

ZZ.6 

0 

52.5 

-0 

32.7 

-0 

12.5 

+0 

7-9 

0 

28.2 

0 

48.Z 

+z 

7.5 

z 

26.0 

z 

43-4 

z 

59-5 

2 

Z4.Z 

+2 

26.9 

2 

37-9 

2 

46.9 

2 

53.8 

2 

58.4 

+3 

0.7 

+3 

0-7 

Logarithm  of  Distance  from 

Heliocentric 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Earth— 

Latitude. 

At  Date. 

At  Interme- 
diate Date. 

9     t      tt 

*      // 

-3  19  53-4 

-1     4.3 

9.862  03OZ 

9.75Z  8660 

9-745  9649 

3  2Z  43-8 

0  45.9 

9.86Z  9576 

9.740  OOZ5 

9-733  9756 

3  22  57.2 

0  97.4 

9.86Z  8770 

9-727  887Z 

9-721  7359 

3  23  33-5 

-0     8.8 

9.86Z  7885 

9-715  522Z 

9.709  2458 

3  23  32.3 

+0    9.9 

9.86Z  6924 

9.702  907 z 

9.696  5062 

-3  22  53.7 

+0  28.6 

9.86Z  5890 

9.690  0438 

9.683  5201 

3  2Z  37.8 

0  47. a 

9.86Z  4787 

9676  9357 

9.670  2913 

3  19  44.7 

I     5.8 

9.86Z  36Z7 

9.663  5878 

9.656  8262 

3  17  14.7 

X  34.9 

9.86Z  2384 

9.650  0080 

9  643  1349 

3  14   8.2 

f  4»-3 

9.86Z  Z09Z 

9.636  2087 

9.629  23Z9 

-3  zo  25.7 

•fa     o.x 

9.860  9743 

9.622  2072 

9.6Z5  Z38Z 

3    6    7.9 

a  X7.6 

9.860  8344 

9.608  0286 

9.600  8835 

3    I  15-4 

»  34'7 

9.8606897 

9-593  708Z 

9-586  5085 

2  55  49-1 

a  51-4 

9.860  5407 

9-579  2915 

9.572  0644 

2  49  50.0 

3     7.6 

9.860  3879 

9-564  8355 

9.557  6z40 

-2  43  Z9.Z 

+3   83  •« 

9.860  23Z8 

9-5504099 

9.543  2342 

2  36  17.5 

3   38.a 

9.860  0727 

9.536  0990 

9.529  0Z74 

2  28  46.4 

3  sa.6 

9-859  9"3 

9.522  0032 

9.515  0715 

2  2047.3 

4     6.3 

9.859  7480 

9.508  2386 

9.50Z  5220 

2  Z2  2Z.5 

4   19 -3 

9-859  5833 

9-494  9399 

9.488  5ZZ7 

-2     3  30.6 

+4  3X-5 

9.859  4177 

9.482  2578 

9.476  Z99Z 

I  54  16.2 

4  4».8 

9.859  25Z8 

9-470  3576 

9.464  7558 

1  44  39-9 

4  53-3 

9.859  o86z 

9.459  4z68 

9.454  3640 

I  34  43-6 

5     «.9 

9.858  92 zz 

9.449  6209 

9.445  2ZZO 

z  24  29.0 

5  XX. 6 

9.858  7573 

9.441  Z575 

9.437  4828 

-I  Z3  58.0 

+5   »9.3 

9858  5952 

9.434  2085 

9-431  3547 

Z     3  Z2.6 

5   36.0 

9858  4353 

9.428  9396 

9.426  9794 

0  52  14.8 

5  3«'7 

9.858  2782 

9.425  4877 

9.424  4752 

041  6.7 

5  36.3 

9.858  Z244 

9.423  9491 

9-423  9138 

0  29  50.3 

5  39.9 

9.857  9744 

9.424  3699 

9.425  3Z45 

-0  z8  27.9 

+5  4».4 

9.857  8286 

9.426  74Z5 

9.428  64Z6 

-0    7    1-5 

5  43-8 

9-857  6875 

9.43  z  0023 

9.433  8084 

+0   426.7 

5  44-a 

9-857  5515 

9.437  04Z9 

9.440  6829 

0  15  54.5 

5  43-5 

9.857  42 Z2 

9.4447098 

9-449  0997 

0  27  X9.7 

5  4X-6 

9-857  2969 

9.453  8287 

9.458  8724 

+0  s^  40.0 

+s  38.6 

9.857  Z790 

9.464  2055 

9.469  8033 

04953-3 

5  34.5 

9.857  0679 

9.475  6417 

9.48Z  6969 

I    057.4 

5   a9.4 

9.856  9640 

9.487  946Z 

9-494  3675 

z  zz  50.2 

5  a3.a 

9.856  8676 

9.500  9407 

9-507  6465 

Z  22  29.5 

5   15-9 

9.856  7790 

9.5Z44666 

9.52Z  3840 

+1  3^  53-1 

+5     7.6 

9.856  6986 

9.528  3830 

9-535  4489 

I  42  59-3 

4  58.4 

9.856  6265 

9,542  568Z 

9.549  7280 

I  52  45-9 

4  48.x 

9856  5630 

9-556  9170 

9.564  Z245 

2    2  Z0.9 

4  36.8 

9.856  5084 

9-571  3409 

9-578  5570 

2  zz  Z2.6 

4   247 

9.856  4628 

9.585  7646 

9-592  9563 

•►2  Z9  49.3 

+4   "-7 

9.856  4263 

9.600  Z254 

9.607  266 z 

+2  27  58.9 

+3   57-9 

9856  3991 

9.6Z4  3728 

9.62Z  4405 

[Eph  x4] 
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MARS. 
GREENWICH  MEAN  NOON. 


vx     ±. 

HeHoceotric 

Loncritude. 

Mean  Gc|tiiiu)K 

olDate. 

DaUy 
Motion. 

Reduction 
toOrbh. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Bartii— 

Date. 

At  Date. 

At  Intemie. 
dkteDate. 

•      1       It 

/ 

n 

n 

•     /      // 

n 

Jan.     I 

102  36  10.9 

a8 

X8.04 

+51-3 

-f  I  39  39.3 

+Sa.4S 

0.304  863  X 

9.794  xo6x 

9.794  2313 

3 

103  32  42.7 

j8 

23.76 

50.8 

13033-3 

SX.63 

0.305  4154 

9.794  4902 

9.794  9137 

S 

104  29    6.0 

>8 

9.55 

50,3 

I  31  35-7 

30.83 

0.305  9596 

9-795  4883 

9.796  3164 

7 

105  25  30.9 

48 

5-39 

49-5 

I  32  36.5 

30.0X 

0.306  4957 

9-797  0959 

9-798  1355 

9 

X06  21  27.6 

as 

1. 31 

48.8 

I  33  35-7 

a9.ai 

0.307  0337 

9-799  3033 

9.800  6377 

II 

107  17  26.2 

S7«3i 

+48.0 

+1  34  33-3 

+§8.38 

0.307  5434 

9.803  0962 

9.803  7064 

13 

108  13  16.9 

53-41 

47.3 

I  35  292 

•7.54 

0.308  0547 

9-805  4555 

9-8073407 

'5 

109    859.9 

97 

49.58 

46.3 

I  36  23.5 

•6.73 

0.208  5575 

9.8093588 

9.81X  5067 

17 

no    4  35-3 

4$  .80 

45-4 

I  37  16.  X 

35.93 

0.309  0518 

9.813  7809 

9.816  X781 

19 

III    0    3.1 

43.08 

44.5 

138    7.3 

a5.xa 

0209  5375 

9.8x8  6944 

9.831  3360 

21 

III  55  23-6 

38.46 

+43-5 

+1  38  56.6 

+•4.39 

0.3X0  0X44 

9.824  0690 

9.836  9x93 

23 

"2  50  37.0 

34.9a 

42.5 

I  39  44.3 

•3.46 

0.3X0  4835 

9.829  8723 

9.833  9336 

as 

1134543-4 

3X.43 

41.4 

I  40  30.4 

sa.64 

0.3 10  9418 

9.836  0689 

9839  3037 

37 

X14  4042.9 

38.03 

40.3 

I  41  14-8 

ax. 8a 

0.3XI  3932 

9.843  6334 

9.846  0331 

39 

"5  35  35-6 

34.7a 

39-1 

X  41  57-6 

tx.ox 

0.2II  8336 

9.849  4981 

9853  0438 

31 

1x630  2X.8 

ax  .47 

+37.9 

-hi  43  38.8 

+ao.x8 

0.2 13  3659 

9-85^  6557 

9.860  339s 

Feb.    3 

"725  1.5 

18.39 

36.7 

I  43  18.4 

19*36 

0.3X3  6890 

9.86406x1 

9.867  8461 

4 

X18  X9  34.9 

15-19 

35-4 

I  43  56.3 

X8.54 

0.313  XO3O 

9.871  6800 

9.875  5588 

6 

1x9  14    2.3 

13. x6 

34.1 

i  44  3«-5 

17.73 

0.2x3  5077 

9.879  4790 

9883  4370 

8 

120   8  23.7 

9-ai 

32.8 

145    7.1 

16.9X 

0.2x3  9031 

9.887  4389 

9.891  453C2 

lO 

121      2  39.3 

6.33 

+31-4 

+1  45  40.1 

-(■16.09 

0.2X4  289X 

9-895  5009 

9  899  5749 

12 

121  5649.0 

3-53 

30.0 

I  46  11.5 

IS.«7 

0.2146656 

9.903  6703 

9907  7845 

14 

1225053.3 

o,8x 

38.6 

I  4641.2 

14.46 

0.2x5  0327 

9.9XX  9x51 

9.9x6  0597 

i6 

^^Z  44  52.3 

a6 

58.X6 

37.1 

147    9-3 

13.64 

0.215  3903 

9.9202160 

9.934  3817 

i8 

X24  ^^  46.x 

a6 

55.58 

25-7 

I  47  35-8 

ia.83 

0.3X5  7383 

9928  5545 

9.93a  7332 

30 

125  32  34-7 

a6 

53-07 

+34.2 

+1  48    0.7 

+ia.oa 

0.3x6  0765 

9.936  9127 

9.941  0941 

22 

126  26  18.4 

a6 

50.64 

32.7 

I  48  33.9 

tx.aa 

0.3x6  4053 

9.9452744 

9-949  4515 

24 

127  19  57-3 

a6 

48.39 

31. 1 

X  48  45-5 

to.4X 

0.2x6  7241 

9-953  6238 

9-957  7896 

36 

128  13  31.6 

36  46.01 

19.6 

149    5-5 

9.60 

0.2x7  0332 

9.961  9474 

9.966.0955 

28 

129    7    1.4 

36 

43.81 

18.0 

I  49  239 

8.79 

0.3x7  3326 

9.970  2333 

9-974  3563 

Mar.    3 

130    0  26.9 

a6 

41.69 

+16.4 

+x  49  40.7 

•1-  7.99 

0.2x7  6222 

9.978  4663 

9.983  56H 

4 

130  53  48-2 

96 

39.64 

t4'8 

I  49  55-8 

7.X8 

0.217  9018 

9.986  6397 

9.990  7013 

6 

131  47    5-5 

36 

37.66 

13.2 

X  50   9.4 

6.38 

0.2x8  1715 

9.994  7445 

9.9987684 

8 

132  40  18.9 

36 

35-74 

11.6 

X  50  3X.4 

5.58 

0.2x8  4312 

0.002  7724 

0.006  7559 

10 

133  33  28.5 

26 

33 .91 

to.o 

I  50  31-7 

4.79 

0.218  68x0 

o.oio  7x80 

0.014  6582 

12 

134  26  34.6 

36 

33.16 

+  8.3 

+1  50  40.5 

•*•  3.99 

o'.2x8  9208 

0.018  5763 

0.033  47x8 

14 

135  19  37-2 

36 

30.48 

6.7 

I  50  47-7 

3.19 

0.2x9  1505 

0.026  3445 

0.030  X943 

16 

136  12  36.5 

36 

38.89 

5-0 

I  50  53.3 

a. 41 

0.2x9  370X 

0.034  0205 

0.037  8332 

18 

137    532.7 

36 

37.36 

3-4 

I  50  57-3 

x.6a 

0.219  5796 

0.04X  6019 

0.045  3563 

20 

137  58  26.0 

36 

35-89 

1-7 

I  50  59-7 

0.83 

0.2x9  7790 

0.049  0862 

0.053  79x6 

22 

138  51  X6.4 

36 

84.5* 

+  o.x 

+1  51    0.6 

+  0.04 

0.219  9684 

0.0564721 

0.060  1369 

24 

13944    4-1 

36 

»3.2t 

-  1.6 

I  50  59-9 

-  0.7s 

0.220 1475 

0.063  7560 

0.067  3593 

26 

140  36  49-3 

36 

ax  .98 

3-2 

I  50  57-6 

1.53 

0.2203163 

0.070  9367 

0.074  4877 

28 

141  2933.1 

36 

ao.8x 

4.9 

15053-8 

3.3X 

0.220  4750 

0.078  0122 

o.o8x  510a 

30 

142  22  13.6 

36 

19. 7X 

6.5 

X  50  48.4 

3.09 

0.220  6235 

0.084  9814 

0.088  4255 

Apr.    I 

143  X4  51.0 

36 

X8.7X 

-  8.1 

+x  504X.4 

-  3.87 

0.320  76x7 

0.091  8436 

0.09s  2325 

[Bphx4] 
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MARS. 
GREENWICH  MEAN  NOON. 


Dste. 

Heliocentric 

T,ongitndr, 

Mean  Equinox 

dDate. 

Daily 
Motion. 

Redaction 
to  Orbit. 

HeUooentric 
Latitude. 

Daily 
Motion. 

LoiEarithmof 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Barth— 

At  Date. 

At  Interme- 
diate Date. 

•     /       /f 

0     tf 

// 

•     /      // 

// 

Apr.    I 

Z43  14  510 

ai  xi,jt 

-8.Z 

+z  50  41.4 

-  8.8» 

0.220  76Z7 

0.09  Z  8426 

0095  2325 

3 

Z44-  7«7-5 

a«  17.79 

9.8 

15032.9 

4-d4 

0.220  8896 

0.098  5952 

0.  loz  9307 

5 

Z45    0   2.2 

a#  Z6.94 

ZZ.4 

z  50  22.9 

5-41 

0.22Z  0072 

O.ZO5  2390 

O.Z08  5202 

7 

145  52  35-3 

a6  i6.z6 

130 

1  50  11-3 

d.i8 

0.22Z  ZZ46 

o.zzz  7745 

0.ZZ5  0019 

9 

Z4645    6.9 

a«  15.44 

Z4.6 

149581 

6. 95 

0.22Z  azz6 

O.ZZ82025 

O.Z2Z  3766 

zz 

1473737.1 

a«  14.79 

-z6.z 

+1  49  43.5 

-  7.71 

0.22Z  2984 

O.Z24  5244 

O.Z27  646Z 

13 

Z4830   6.Z 

96  14 -SJ 

Z7.7 

1  49  27 -3 

6.48 

0.22Z  3748 

0.Z30  7420 

O.Z338Z23 

15 

Z49  «2  34.0 

a*  13.74 

Z9.2 

149    9-6 

p.a4 

0.22Z  4408 

o- 136  8570 

0.1398763 

17 

150  15    1-1 

ad  13*33 

2D.8 

1  4«  50-3 

zo.oo 

0.22Z  4965 

O.Z42  8703 

0.1458392 

19 

151    727-4 

36  ia.99 

22.3 

z  48  29.6 

10.75 

0.22Z  54Z9 

O.Z48  7833 

O.I5Z  7024 

2Z 

151  59  53«i 

a6  ia.73 

-»3-8 

+148    7.3 

-11.50 

0.22Z  5769 

O.Z545968 

0.1574662 

23 

Z5a  52  Z8.4 

a6  za.54 

25.2 

I  47  43-6 

za.ad 

0.22Z  6OZ5 

O.Z603Z06 

0.163  1301 

as 

153  44  43-3 

ad  za.4A 

26.6 

I  47  18.3 

la.ox 

0.22Z  6Z58 

O.Z65  9248 

0.Z686948 

27 

154  37    81 

a6  ia.39 

28.0 

1  46  515 

18-75 

0.22Z  6z97 

O.Z7Z  4403 

0.J74  z6i6 

29 

"55  29  329 

a6   ia.44 

29.4 

I  46  233 

>4.48 

0.22Z  6z33 

0.Z768587 

0.179  5314 

Ifar    z 

156  21  57-9 

a6  za.53 

-30.8 

+1  45  53-6 

-15.34 

0.22Z  5965 

o.z8q  Z798 

0.184  8040 

3 

157  14  23.1 

a6  ia.68 

32. z 

1  45  23.4 

15-97 

0.22  z  5693 

0.Z87  404Z 

0.1899803 

5 

Z58    648.7 

ad  za.9S 

33-4 

144497 

Id. 71 

0.22Z  53Z7 

0.Z92  5329 

0.195  062  z 

7 

i5«  59  14.9 

a6  13.49 

34.7 

1  44  155 

17.44 

0.22  z  4838 

0.Z97  5682 

0.200  0513 

9 

Z59  5z  41.9 

ad  13  •7* 

35-9 

I  43  39-9 

18.17 

0.22Z  4^56 

0.202  5ZZ9 

0.304  9500 

zz 

z6o  44    9.8 

2i   14. Z9 

-371 

+z  43    2.8 

—18.91 

0.22 z  3570 

0.207  3659 

0.209  7600 

13 

z6z  36  38.7 

ad   Z4.71 

38.3 

1  42  24.3 

X9.d3 

0.22Z  2780 

0.2Z2  Z326 

o.az4  4836 

15 

z62  29    8.7 

ad   ZS.33 

39-4 

I  41  44.3 

ao.34 

0.22  z  z888 

o.2z6  8Z32 

O.SZ9  Z2Z6 

17 

Z63  2Z  40.Z 

ad   zd.os 

405 

z  4Z    2.9 

az.06 

0.22Z  0892 

0.22 z  4091 

0.223  6757 

19 

Z64  Z4  Z3.0 

ad   16.84 

41.6 

z  40  20.Z 

az.7S 

0.2209793 

0.225  92Z5 

0.228  Z465 

2Z 

165  647.5 

ad   17.69 

-42.6 

+1  39  35-8 

-aa.49 

0.220  859Z 

0.230  3507 

0.232  5343 

33 

165  59  23-8 

a6  zS.dz 

43-6 

1  38  50-1 

43  .ao 

0.220  7286 

0.234  6974 

0.236  8402 

25 

z66  52    2.0 

ad  zp.dz 

44.6 

138    30 

t3.9X 

0.220  5879 

0.238  9626 

0.24Z  0647 

»7 

Z67  44  42.3 

ad  ao.71 

45-5 

I  37  14.5 

14  .da 

0.220  4369 

0.243  Z466 

0.245  2083 

29 

i68  37  24.9 

ad  az.Sd 

46-3 

z  36  24.6 

a5.3i 

0.220  2757 

0.247  2501 

0.849  2720 

31 

16930    9.8 

ad  33.07 

-47- 1 

+1  35  33-2 

-«d.oi 

0.220  ZO42 

O.25Z  2740 

0.253  2564 

June   2 

170  22  57.2 

ad  a4.37 

47-9 

I  34  40.5 

td.TX 

0.2Z9  9226 

0.255  2Z94 

0.257  Z630 

4 

171  »5  47-3 

ad  15.77 

48.6 

1  33  46.4 

•7.40 

0.2  Z9  7308 

0.2590875 

0.260  993Z 

6 

Z72    840.3 

ad  a7'>a 

49-3 

I  32  50-9 

•8.09 

0.2  Z9  5288 

0.262  8800 

0.264  7484 

8 

173    1  3<^-2 

ad  a8.7a 

50.0 

1  31  54.1 

18.78 

0.2Z93Z67 

0.266  5986 

0.268  4308 

zo 

173  54  35-2 

ad  30*31 

-50-5 

+1  30  55-8 

-•9.46 

0.2  Z9  0945 

0.270  2452 

0.272  0419 

Z3 

174  47  37-5 

ad  3a. 00 

511 

z  29  5O.2 

30.^ 

o.2z8  8622 

0.273  83 1  z 

0.275  5829 

14 

»75  40  43-3 

^  33.76 

51.6 

I  28  55.3 

30.80 

o.2z8  6z99 

0.277  3275 

0.279  0549 

16 

176  33  52.6 

ad  35-59 

52.0 

1  27  53-0 

31.47 

o.2z8  3676 

0.280  7653 

0.282  4586 

z8 

17727    5-7 

ad  37-49 

52.4 

z  26  49.4 

3a. Z4 

0.2  z8  Z053 

0.284  1349 

0.285  7943 

20 

Z78  20  22.6 

ad  39.47 

-52.8 

+1  25  44.5 

—3a  .80 

0.2Z78330 

0.287  4369 

0.289  0628 

22 

179  13  43-6 

ad  41.54 

531 

z  24  38.2 

33.46 

0.2Z7  5508 

0.290  672  z 

0.292  2647 

»4 

z8o    7    8.8 

ad  43.d6 

53-3 

z  23  30.6 

34.IX 

0.2Z7  2588 

0.293  8407 

0.295  400 z 

26 

z8z    038.3 

ad  45-84   1 

53-5 

Z  22  2Z.8 

34.76 

0.2  z6  9569 

0.296  9429 

0.298  4692 

28 

Z8Z  54  Z2.2 

a6  48.11    i 

53-7 

Z  2Z  ZZ.6 

35.41 

o.2z6  6452 

0.299  9792 

0.30Z  4731 

30 

182  47  50.8 

ad  50.48 

-53.« 

+z  20   o.z 

-3d  .05 

0.2Z63237 

0.302  9509 

0.304  4128 

July    2 

Z83  4Z  34.2 

ad  sa.94    . 

-53 .« 

+z  z8  47-4 

-36.69 

0-2159925 

0.305  8588 

0.307  2891 
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HELIOCENTRIC  CO-ORDINATES,  1914. 


MARS. 
GREENWICH  MEAN  NOON. 


HcUooentric 

Longitude, 

MeanHquinox 

of  Date. 

DaUy 
Motion. 

Redaction 
to  Orbit. 

HeUoccntric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Bartl»— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

•      /       tt 

/ 

It 

// 

m       1        ft 

// 

July    2 

183  41  34.2 

26 

52.94 

-53.8 

-f-z  z8  47.4 

-36.69 

0.2Z5  9925 

0.305  8588 

0.307  289Z 

4 

184  35  "-6 

a6 

55-44 

53.8 

I  17  33-4 

37.32 

0.2Z5  65Z6 

0.308  7039 

0.3  zo  Z034 

6 

Z85  29  16.0 

7t 

58.00 

53.7 

x  z6  z8.z 

37-95 

0.2 Z5  30ZZ 

0.3ZZ  4878 

O.3Z2  8572 

8 

z86  23  X4.6 

27 

0.66 

53.6 

z  Z5    Z.6 

38.57 

0.2Z4  94ZO 

O.3Z42ZZ8 

0.315  5518 

xo 

Z87  17  Z8.7 

97 

3.40 

53-4 

I  13  43-8 

39.19 

0.2 Z4  57 Z3 

0.316  8773 

O.3Z8  Z885 

12 

x88  zz  28.3 

37 

6. 30 

-53-2 

•l-Z  Z2  24.8 

-39.80 

0.2 Z4  Z922 

0.3194854 

0.320  7679 

u 

189    5  43-6 

27 

9  •09 

529 

z  zz    4.6 

40.41 

0.2  Z3  8037 

0.322  036Z 

0.323  290Z 

z6 

Z90    0    4.7 

27 

13.05 

52.6 

I    9  43-2 

4X.OI 

0.2x3  4058 

0.324  5302 

0.325  7566 

i8 

1905431-8 

27 

15.07 

52.2 

z    820.5 

41.61 

0.2 Z2  9986 

0.326  9689 

0.328  Z672 

20 

Z9Z  49    5.0 

27 

z8.Z9 

51.8 

z    656.7 

43.20 

0.2 Z2  582 Z 

0-3293515 

0.330  522Z 

22 

Z92  43  44.6 

27 

21. 39 

-51-3 

+1    5317 

-49.78 

0.2 Z2  Z564 

0.33 z  6788 

0.332  82 z6 

24 

193  3^  30-6 

27 

84.65 

50-7 

z    4    5-6 

43.36 

0.2ZZ  72x6 

0-333  9506 

0.335  0658 

26 

194  33  23-2 

27 

37.98 

50.1 

z    238.3 

43.94 

0.2ZZ  2777 

0.336  Z675 

0.337  2555 

28 

Z95  28  22.6 

27 

3X.59 

49-5 

z    z    9.8 

44.5Z 

0.2Z0  8249 

0-338  3299 

0.339  3909 

30 

196  23  28.8 

27 

34.87 

48.8 

0  59  40.3 

45.07 

0.210  363Z 

q-340  4385 

0.34Z  4728 

Aug.    I 

Z97  z8  42. z 

27 

38.44 

-48.0 

-fo  58   9.6 

-45.69 

0.209  8924 

0.3424940 

0.343  5024 

3 

Z98  14    2.6 

27 

42.09 

47.2 

0  56  37.8 

46.17 

0.209  4Z29 

0.344  4981 

0.345  48x2 

5 

199    930.5 

27 

45.81 

46.4 

055    4.9 

46.7a 

0.208  9248 

0.346  4518 

0.347  4XOX 

7 

200    5    5.9 

27 

49.61 

45-4 

0  53  309 

47.24 

0.208  4281 

0.348  3561 

0.349  2899 

9 

20Z    0  49.0 

37 

53-46 

44-5 

0  51  55-9 

47.76 

0.207  9228 

0.350  2ZX6 

0.351  12x3 

ZI 

20X  56  39.8 

27 

57.39 

-43-5 

4o  50  Z9.9 

•^48.38 

0.207  4O9X 

0.352  0x90 

©•352  9049 

13 

202  52  38.6 

38 

1.41 

42.4 

048  42.8 

48.80 

0.206  8870 

0.353  7790 

0.354  64x3 

'5 

203  48  45-5 

38 

5.49 

41.3 

047    4.7 

49.30 

0.206  3566 

0.355  4917 

0.356  3302 

17 

2044s    0.6 

38 

9.64 

40.2 

0  45  25.6 

49-79 

0.205  8x80 

0.357  1570 

0.357  9721 

19 

20541  24.  z 

38 

13.89 

390 

0  43  45-5 

50.38 

0.205  27X4 

0.358  7755 

0.359  5672 

21 

206  37  56.2 

38 

Z8.91 

-37-7 

•+042    4.5 

-50-76 

0.204  7x67 

0.360  3472 

0.36Z  ZZ56 

23 

207  34  37 -o 

38 

83.59 

3^-4 

040  22.5 

51.33 

0.204  1542 

0.36X  8723 

0.362  6z73 

25 

208  3Z  26.6 

38 

37.04 

35-1 

0  38  39-6 

51.68 

0.203  5839 

0.363  3507 

0.364  0726 

27 

209  28  25.2 

38 

3«S6 

33-7 

0  36  55-8 

52.13 

0.203  0059 

0.364  7831 

0.365  4823 

29 

2ZO  25  32.9 

38  36.16 

32.3 

035ZZ.Z 

52.57 

0.202  4204 

0.366  X704 

0.366  8473 

31 

2ZZ  22  49.9 

38 

40.84 

-30.9 

+0  33  25.5 

-S3 -00 

0.20X  8274 

0.367  5132 

0.368  Z683 

Sept.  2 

2Z2  20  Z6.3 

38 

45-59 

29.4 

0  3Z  39.0 

53-42 

0.20X  227X 

0.368  8x28 

0,369  4468 

4 

213  17  52.3 

38 

50 .4X 

27.9 

0  29  5Z.8 

53.83 

0.200  6196 

0.370  0703 

0.370  6834 

6 

2Z4  Z5  38.0 

38 

55-29 

26.3 

028    3.7 

54-23 

0.200  0051 

0.37 X  2862 

0.37Z  8787 

8 

215  13  33-5 

29 

0.34 

24.7 

0  26  Z4.9 

54.6a 

0.1993837 

0.372  46x0 

0.373  0332 

zo 

2z6  zz  39.0 

39 

5-16 

-23.Z 

+0  24  25.3 

-55.00 

0.198  7553 

0.373  5952 

0.374  1472 

Z2 

217  954.6 

29 

10.36 

2Z.4 

0  22  34.9 

55.36 

0.198  120X 

0.374  6891 

0.37s  22ZO 

14 

218  820.5 

29 

15.54 

Z9.7 

0  2043.8 

55 '7^ 

0.197  4784 

0.375  7429 

0.376  2548 

z6 

2Z9    6  56.8 

39 

do.79 

z8.o 

0  x8  52. z 

56.05 

0.1968304 

0-376  7567 

0.377  2486 

z8 

220    5  43-7 

39 

a6.09 

Z6.3 

0  z6  59.6 

56.38 

0.X96  X76X 

0.377  7306 

0.378  2025 

20 

22Z     44Z.2 

39 

31*44 

-14.5 

+0  Z5    6.6 

-56.69 

0.195  5157 

0.378  6644 

0.379  ZZ62 

22 

222     349.5 

39 

36.86 

Z2.7 

0  Z3  Z2.9 

56.99 

0.X94  8493 

0.379  5581 

0.379  9901 

24 

223     3     8.7 

99 

42-36 

Z0.9 

0  zz  Z8.7 

57.28 

0.X94  X77X 

0.380  4x23 

0.380  8248 

26 

224     239.0 

99 

47.94 

9.Z 

0   923.8 

57.55 

0.193  4993 

0.38X  2277 

0.38Z  62  XZ 

28 

225     2  20.5 

39 

53.59 

7.2 

0    7  28.5 

57.81 

0.X92  8x60 

0.382  005Z 

0.382  3798 

30 

226     2  Z3.4 

»9 

59.27 

-5-4 

+0    532.6 

-58-05 

0.192  Z274 

0.382  7453 

0.383  ZOZ7 

Oct.    2 

227     2  Z7.7 

SO 

5.0a 

-3-5 

+0   336.3 

—58.98 

0.Z9Z  4336 

0.383  4492 

0.383  7877 
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MARS. 
GREENWICH  MEAN  NOOIf. 


i          Date. 

HMtecentrk 

DaUy 
Motion. 

Rodvctioa 
toOrbiL 

Heliocentric 
Latitude. 

Daily 
Motion. 

Loffu-ithmol 

Radius  Veo- 

tor. 

Ix)earitlim  of  Distance  from 
Bacth- 

MnnBauiiMK 
of  Date. 

At  Date. 

At  Interme- 
diate Date. 

•     #      // 

r        If 

ff 

e       /        r/ 

n 

Oct.      3 

227    2  17.7 

30     5.0a 

-3.5 

+0     336.3 

-3%. 2^ 

0.191  4336 

0.383  4492 

0-383  7877 

4 

228    233.5 

30  XO.84 

-  1.6 

+0    139-5 

5S.49 

0.190  7348 

0.384  1^74 

0.384  4384 

6 

229    3    I.O 

30  16.71 

+  0.3 

-0   0  17.7 

58.68 

0.190  c^  13 

0.384  7508 

0.385  0546 

8 

23®   3  40-3 

39  3a.6s 

2.2 

0   2  15.2 

58.86 

0.1893232 

0.385  3498 

0.385  6364 

lO 

231    431.6 

30  98.64 

4.1 

0   413-1 

59  .o» 

0.188  6107 

0.385  9^45 

0.386  1842 

12 

232    5  34-9 

30  34.67 

+  6.0 

-0   6  11.3 

-59-17 

0.187  8940 

0.386  4454 

0.386  6981 

14 

233    650.3 

30  40.77 

7-9 

0   8   9.8 

59.30 

0187  X733 

0.386  9424 

0.387  1783 

i6 

234    818.0 

30  46.94 

9.8 

0  10   8.5 

59.41 

0.1864487 

0.387  4057 

0.387  6246 

i8 

235    9S^x 

30  53 'X5 

11.7 

0  12    7.4 

59.50 

0.185  7205 

0.387  8351 

0.388  0371 

20 

236  II  5a6 

30  j».4P 

13-6 

014   6.5 

59.57 

0.1849890 

0.388  2307 

0.388  4159 

22 

237  13  55- 7 

31     5.7» 

+15-4 

-016    5.7 

-59-63 

0.184  2543 

0.388  5928 

0.388  7613 

24 

238  16  13.5 

31   IS. 10 

17-3 

0  18    5.0 

59.66 

0.183  5166 

0.3889215 

0-389  0737 

26 

239  18  44-1 

31   x«.so 

19. 1 

0  20   4.4 

59.69 

0.182  7761 

0.389  2180 

0.389  3546 

28 

240  21  27.5 

31   a4.9a 

20.9 

022    3.7 

59.67 

0.182  0332 

0.389  4835 

0.389  6048 

30 

241  2423.8 

31  31.4a 

2«.7 

024   3.0 

59.64 

0.181  2880 

0.389  7185 

0.389  8248 

Nov.    I 

242  2733.2 

31  »7-«7 

+24-5 

-0  26    2.3 

-59-59 

Obi8o  5408 

0.389  9237 

0.390  0153 

3 

243  30  55-7 

31  44.54 

26.3 

0  28    1.4 

59.Sa 

0.179  7917 

0.390  0997 

0.390  1771 

5 

2443431-4 

31   SI.15 

28.0 

030   0.4 

59-43 

0.179  0411 

0.390  2474 

0^3903107 

7 

245  38  20.3 

31   57.80 

29.7 

03159.1 

59.31 

0.178  2892 

0-390  3^0 

0.390  4163 

9 

24642  22.6 

33     4.47 

3^3 

0  33  57-6 

59  18 

0-177  5363 

0.390  4588 

0.390  4944 

II 

247  46  38.2 

39    ZX.18 

+32.9 

■^  35  55-8 

-59.0a 

0.176  7826 

0.390  5231 

0.590  5449 

13 

24851    7-3 

3«    X7>94 

34.5 

0  37  53-7 

58.84 

0.176  0284 

0.390  5597 

0.390  5676 

15 

249  55  50-0 

39  a4.7a 

36.0 

03951.2 

5S.63 

0.175  2739 

0.390  5687 

0.390  5629 

17 

251    046.2 

39  31.50 

37-5 

041  48.2 

5*39 

0.174  5195 

0.390  5503 

0.390  5309 

19 

252    5  56.0 

39  3B.3» 

390 

04344.7 

58.13 

0.173  7654 

0.390  5047 

0.3904717 

21 

253  II  194 

33   45-14 

+40.4 

-0  45  40.7 

-57.85 

0.173  0119 

0-390  4320 

0.390  3858 

33 

254  16  56.5 

3a   51.97 

41.7 

04736.1 

57.54 

0.172  2592 

0.390  3332 

0.390  2742 

as 

255  22  47-3 

3*   5«.«S 

42.9 

0 49  309 

57. ao 

0.171  5077 

0.390  2090 

0.390  1378 

27 

256  28  51.9 

33     5.74 

44-1 

0  51  24.9 

56.84 

0.170  7577 

0.3900606 

0.389  9775 

29 

257  35  IO-3 

33   ".6a 

45-3 

0  53  18.2 

56.44 

0.1700094 

0.389  8887 

0.389  7943 

Dec.    z 

258  41  42.4 

33    19-53 

+46.4 

-0  55  10.7 

-56.03 

0.169  2632 

0.3896942 

0.389  5886 

3 

259  48  28.4 

33   *6.43 

47-4 

057    2.3 

55.59 

0.168  5194 

0.389  4775 

0.389  3609 

5 

260  55  28.2 

33   33.3a 

48.4 

0  58  53-1 

55-" 

0.167  7782 

0.389  2389 

0.389  1 116 

7 

262    2  41.7 

33   40.»o 

49-3 

I    0  42.8 

54.6a 

0.167  0400 

0.388  9792 

0.388  8417 

9 

263  10   9.0 

33   47.10 

501 

I    231.5 

54.09 

0.166  3052 

0.3886990 

0.388  5510 

II 

264  17  50.1 

33   53-98 

+50.8 

-I    419.2 

-53.53 

0.165  5740 

0.388  3979 

0.388  2396 

13 

2652544.9 

34     0.84 

51-5 

I    6   5.7 

5a  .95 

0.164  8467 

0.388  0761 

0.387  9074 

15 

266  ^  53.4 

34     7.T0 

52.0 

I    751-0 

5a  .33 

0.164  1236 

0387  7334 

0.387  5542 

17 

267  42  15.6 

34   S4-53 

52.5 

I    9350 

51.69 

0.163  4052 

0.387  3699 

0.387  1807 

»9 

268  50  51.5 

34  ai.3X 

S3-0 

I  II  17.7 

51.0a 

0.162  6917 

0.386  9865 

0.386  7874 

21 

269  59  40.9 

34  a».o8 

+53-3 

-I  12  59.1 

-50.3  a 

0.161  9834 

0.386  5834 

0.386  3747 

23 

271    843-8 

34  34.83 

53-5 

I  14  39.0 

49.59 

0.161  2807 

0.386  1614 

0.385  9438 

25 

272  18   0.2 

34  41.55 

53-7 

I  16  17.4 

48.83 

0.160  5840 

0.385  7219 

0.385  4958 

27 

273  27  30.0 

34  4».a3 

53.8 

I  17  54-3 

48.04 

0.1598935 

0.385  265s 

0.385  0312 

29 

27437  131 

34   54.86 

S3'^ 

I  19  29.6 

47. ai 

0.159  2097 

0.384  7930 

0.384  5509 

31 

275  47    9-4 

35      1-44 

+53-7 

-I  21    3.2 

-46.37 

0.158  5328 

0.3843051 

0.384  0556 

33 

84 

276  57  18.8 
368**— 1914- 

35     7.98 
13 

+53-5 

-I  22  35.1 

[£phi4] 

-45-49 

0.157  8631 

0.383  8023 

0.383  5455 

194 


HELIOCENTRIC  CO-ORDINATES,   1914. 

JUPITER. 

GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

Lon|[itude, 

Mean  Equinox 

olDate. 

Ma 

aily 
ution. 

Reduction 
to  Orbit. 

•     t      tt 

n 

ft 

Jan.     I 

298    8  11.5 

7.86 

+16.2 

5 

298  a8'43-3 

8.03 

16.5 

9 

298  49  15.8 

8.90 

16.7 

13 

299   949.0 

8.57 

17.0 

17 

299  30  22.9 

8.54 

17.2 

21 

29950574 

8.70 

+17.5 

25 

300  II  32.6 

8.87 

17-7 

29 

30032    8.4 

9 -04 

17.9 

Feb.    2 

300  52  44.9 

9.SI 

18.2 

6 

301  13  22.1 

9.37 

18.4 

10 

301  33  59-9 

954 

+18.7 

14 

301  54  38.4 

9.7r 

18.9 

18 

302  IS  17.6 

9.88 

19.1 

22 

302  35  57.5 

10.05 

19-3 

26 

302  56  38.0 

5 

lo.sa 

19.61 

Mar.    2 

303  17  19.2 

p 

10.38 

+19.8 

6 

30338    i.i 

IO.S5 

20.0 

10 

303  5^  43-6 

10.7Z 

20.2 

14 

304  19  26.8 

10.88 

20.4 

18 

304  40  10.6 

IZ.04 

20.6 

22 

305    0  55-I 

m 

ti.ao 

+20.8 

26 

305  21  40.2 

11.36 

21.0 

30 

305  42  26.0 

11.53 

21.2 

Apr.    3 

306   3  12.5 

R 

rx.69 

21.4 

7 

306  23  59.6 

5 

IZ.86 

21.6 

II 

306  44  47.4 

m 

ta.oa 

+21.8 

15 

307    5  35-8 

ia.X9 

22.0 

19 

307  26  24.9 

m 

"■35 

22.2 

23 

307  47  14.6 

m 

ta.5a 

22.4 

27 

308    8    s.o 

s 

ia.68 

22.6 

May    I 

308  28  56.0 

S  : 

ia.84 

+22.8 

5 

308  49  47-7 

5 

C3.00 

22.9 

9 

309  10  40.0 

5  : 

13.16 

23.1 

13 

309  31  ZZ'O 

5 

13.3a 

23.2 

17 

309  52  26.6 

5   : 

13.48 

23.4 

21 

310  13  20.9 

5   : 

13.64 

+23.6 

25 

31034  158 

5 

13.80 

23-7 

29 

3105511.3 

S    3 

t3-96 

23-9 

June    2 

3"  i<5    7.5 

5    ! 

U.xa 

24.0 

6 

S^^31    4.3 

5   ] 

14. a8 

24.2 

10 

3"  58    1-7 

5   3 

U-44 

+24-3 

14 

312  18  59.8 

5 

14. 59 

24.4 

18 

3123958.5 

f 

14.75 

24.6 

22 

313    057-8 

5  : 

I4.9» 

24.7 

26 

313  21  57.8 

5 

15.07 

24.8 

30 

313  42  58.4 

5   J 

15  .aa 

+25.0 

July    4 

314    3  59.6 

5  : 

15.38 

+25.1 

Heliocentric 
Latitude. 


Daily 
Motion. 


-025  1.8 
O  25  28.4 
025  55.0 
o  26  21.6 
02648.1 

-o  27  14.6 
o  27  41.0 
o  28    7.4 

02833.8 

o  29    0.0 
-o  29  26.3 

029  52.5 

o  30  18.6 
o  30  44.7 

031 10.7 
-03136.7 

o  32  2.6 
o  32  28.5 

o  32  54-3 
033  20.1 

-o  33  45.8 
o  34  11.4 
03437-0 
035  2.5 
o  35  28.0 

-o  35  53-4 
o  36  18.7 

o  36  43-9 
037  9-1 
o  37  34.2 

-o  37  59.3 
o  38  24.3 
o  38  49.2 
o  39  14.0 
o  39  38.8 

-040  3.4 
o  40  28.0 
o  40  52.6 
041  17.0 
o  41  41.4 

-^42  5-7 
o  42  29.9 

o  42  54.0 

043  18. 1 

o  43  42.0 

-044    5.9 

-o  44  29.7 

[Eph  14I 


It 
-6.67 
6.65 
6.64 
6.63 
6.63 

-6.6x 
6.60 
6.59 
6.58 
6.57 

-6.55 
6.54 
6,53 
6.5a 
6.50 

-6.49 
6.48 

6.47 
6.45 
6.44 

—6.4a 
6.40 
6.38 
6.37 
6.3s 

-6.34 
6.3a 
6.3Z 
6.a9 
6.a7 

—6.25 
6.34 
6.33 
6.ao 
6.x8 

-«.x6 
6.Z4 
6.za 
6.X0 
6.08 

-6.06 
6.04 
6.0a 
6.00 
5.98 

-5 .96 
-5.94 


Losarithxnof 
Radius  Vec- 
tor. 


Losarithm  of  Distance  from 
Earth— 


O 
O 
O 
o 
O 

O 

o 
o 
o 
o 

o 
o 
o 
o 

o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 

o 


09  7869 

096683 
095498 
094315 
09  3134 

091955 
090777 

08  9601 

088427 

087255 

086085 
084917 

083751 
082588 

08  1427 

080268 

07  9III 

07  7956 

07  6804 

07  5654 

07  4507 
07  3362 

07  2219 
07  1079 
06  9941 

068806 

06  7674 

066545 
06  5418 
064295 

063175 

06  2058 
060943 
05  9832 
05  8724 

05  7620 

05  6518 

05  5420 

05  4324 
05  3232 

052144 
05 1059 
049977 

048899 

047825 

046754 
04  5686 


At  Date. 


0.783  1444 
0.784  Z096 

0.7848333 
0.7853158 

0.78s  5573 

0.785  5565 
0.785  3II8 

0.7848231 
0.784  0916 
0.783  1 190 

0.781  9081 
0.780  4603 
0.778  7767 

0.776  8573 
0.774  7038 
0.772  3194 

0.769  7078 
0.766  8742 

0.763  8223 
0.760  5551 

0.757  0756 
0.753  3881 

0.749  4986 

0.745  4154 
0.741  1463 

0.736  6992 
0.732  0814 
0.727  3006 
0.722  3663 
0.717  2912 

0.712  0887 
0.706  7742 

0.701  3635 

0.695  8715 

0.690  3144 

0.684  7 1 17 
0.679  0853 
0.673  4687 
0.667  8636 
0.662  3219 

0.656  8612 
0.651  5095 
0.646  2983 
0.641  2618 
0.636  4352 

0.631  8548 
0.627  5542 


At  Interme- 
diate Date. 


O 

o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 


83  6572 

84  5016 

85  1046 

854667 
^s  5873 

85  4647 
850979 

84  4876 

83  6353 
82  5432 

81  2137 

79  6480 
77  8464 

758096 

73  5402 

71  0417 
683185 

65  3754 
62  2154 

588417 

55  2575 
51  4681 

47  4807 

43  3036 

389445 

34  4H2 

29  7108 

24  8518 

19  8455 
14  7049 

094444 

040799 

6986267 

6930909 

687  5174 

6818999 
676  2712 
670  6569 
6650842 

659  5797 
6541698 
6488842 
6437560 
638  8200 

634  II2X 

629  6675 
625  5191 
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JUPITER. 

GREENWICH  MEAN  NOON. 


1  LogariUun  oi  Distance  from 

Y"fc  ,  fc  •■  -fc 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Dftte. 

Daily 
Motion. 

Keduction 
to  Orbit. 

Heliocentric 

Latitude 

DaUsr 
Matioa. 

Lo(aritlunol| 
Radius  VecE 
tor. 

Earth— 

i>ate. 

At  Date. 

At  Interme- 
diate Date. 

•       in 

r        It 

II 

•       in 

It 

• 

t 

July    4 

314    3  59-6 

5   »S.38 

+25.1 

-0  44  29.7 

-S.94 

0.704  5686 

0.627  5543 

0.635  5 19 1 

8 

31425    1.4 

5  '5-53 

25-2 

0  44  53-4 

5.99 

0.704  4622 

0.623  5660 

0.63  z  6986 

12 

31446   3-9 

S  X5-^ 

25-3 

0  4S  17-0 

5.89 

0-704  3561 

O.6Z992Z3 

0.618  3380 

i6 

315    7    7-0 

5  U.&4 

254 

0  45  40.5 

S.87 

0.704  9505 

o.6t6  6526 

0.615  1690 

20 

315  28  10.7 

5  t6.oo 

25-5 

046    4.0 

SM 

0.704  Z452 

0.613  79ZO 

0.612  5225 

24 

315  49  15-0 

5  16.15 

+25.6 

-04627-3 

—J  .89 

0.704  0404 

0.61  z  3665 

0.610  3261 

28 

316  10  19.9 

5  16. 3t 

25-7 

0  46  50- S 

S.80 

0-703  9359 

0.609  4037 

0.608  6017 

Aug.    I 

316  3Z  25.5 

5  16.46 

25.8 

0  47  13-7 

s.»« 

0.703  8319 

0.607  9317 

0.607  3653 

5 

316  52  31.7 

5   x6.6a 

259 

0  47  36.7 

5.75 

0.703  728a 

0.606  9335 

0.606  6274 

9 

317  »3  38-5 

5  16.77 

26.0 

0  47  59.6 

5-73 

0.703  6349 

0.606  4478 

0.606  3955 

13 

317  34  45-8 

5  26.99 

+26.1 

-04822.5 

-5.70 

0.703  5220 

0.61064706 

0.606  6736 

17 

317  55  53.8 

5   17.07 

26.1 

0  48  45-2 

5.68 

0.703  4196 

0.6070040 

0.607  4613 

21 

318  17    2.4 

5   17.M 

26.2 

049    7.9 

J. 65 

0.703  3175 

0.6081^444 

0.608  7520 

25 

318  38  11.6 

s  X7.37 

26.3 

0  49  305 

5.63 

0.703  «Z58 

0.609  5819 

0.610  5320 

29 

318  59  21.4 

5   X7-Sa 

26.4 

0  49  52.9 

S.60 

0.703  1 146 

0.61  z  5994 

0.612  78Z2 

Sept.  2 

319  20  31.7 

s  17.67 

+26.4 

^  50  15-3 

-$.5« 

0.703  0138 

0.614  5742 

0.615  4751 

6 

319  4Z  42.6 

5   z7-8z 

26.5 

05037-5 

5-55 

0.702  9135 

0.616  9807 

0.618  5876 

10 

320    2  54.2 

s  17.96 

26.5 

0  50  59.6 

5.59 

0.702  8Z36 

0.626  3923 

0.623  0913 

14 

32024    6.3 

5  18. XX 

26.6 

051  21.7 

5.49 

0.793  7Z41 

0.633  9806 

0.625  9564 

18 

320  45  19-0 

5   X8.36 

26.6 

0  51  43-6 

5.47 

0.702  6Z52 

0.638  0143 

0.630  15OZ 

22 

321    632.3 

5   xft.40 

+26.7 

-05a    5-4 

-3-44 

0.703  5z66 

0.633  3592 

0.634  6370 

26 

321  27  46.2 

S   ^^'SS 

26.7 

0  52  a7.z 

3.4X 

0.703  4185 

0.636  9785 

0.639  3787 

30 

321  49    0.7 

5   X8-69 

26.7 

0  52  48.7 

5.38 

0.702  3208 

0.64Z  8335 

0.644  3384 

Oct.     4 

322  10  15.8 

5   28.83 

26.8 

0  53  10.2 

5.36 

0.702  3236 

0.646.8893 

0.649  4813 

8 

322  31  31.4 

5   »8.97 

26.8 

0  53  31-6 

5.33 

0.702  Z268 

0.652  mi 

0.654  7747 

12 

322  52  47.6 

5   29.IX 

+26.8 

-0  53  52.8 

-5.30 

0.703  0306 

0.657 '4681 

0.660  1872 

16 

323  14    4.3 

5   29.35 

26.8 

0  54  Z4.0 

S.97 

0.70Z  9348 

0.663  9281 

0.665  6871 

20 

323  35  21.6 

5   19.39 

26.8 

0  54  35-0 

5.34 

0.70Z  8394 

0.668  4603 

0.67Z  2433 

24 

Sn  56  39-4 

S   19-53 

26.9 

0  54  56.0 

5.*i 

0.70Z  7446 

0.6740327 

0.676  8346 

28 

324  17  57.8 

5   X9.67 

26.9 

0  55  z6.8 

5.Z8 

0.701  6503 

0.679  6158 

0.683  4033 

Nov.    I 

324  39  16.8 

5   X9.8a 

+26.9 

-0  55  37.4 

-S-15 

0.70Z  5564 

0.685  1839 

0.687  9551 

5 

325    036.4 

5   19.96 

26.9 

0  55  58.0 

S.I9 

0.70Z  4630 

0.6907139 

0.693  4580 

9 

325  21  56.5 

5  ao.09 

26.9 

0  56  18.4 

5.09 

0.70Z  370Z 

0.696  1 85 1 

0.698  8936 

13 

325  43  I7-I 

5   ao.93 

26.9 

0  56  38.8 

5.06 

0.70Z  2778 

0.701  5784 

0.7042397 

17 

326    438-3 

5   90.36 

26.9 

0  56  59.0 

5.03 

0.70Z  Z859 

0.7068743 

0.7094798 

21 

326  26    0.0 

5  90.50 

+26.8 

-0  57  19.Z 

—5-00 

0.70Z  0946 

0.7 Z3  0541 

0.7145948 

25 

326  47  22.3 

5   90.63 

26.8 

0  57  39-0 

4-97 

0.70Z  0037 

O.7Z7  ZOO4 

0.719  5691 

29 

327    845-1 

5   ao.76 

26.8 

0  57  58-8 

4.94 

0.700  9134 

0.731  9996 

0.7243903 

Dec.    3 

32730    8.4 

5   ao.90 

26.7 

0  58  Z8.5 

4.9X 

0.700  8337 

0.726  7401 

0.729  0476 

7 

327  SI  32.3 

5  9Z.03 

26.7 

0  58  38.  z 

4.88 

0.700  7344 

0.731  3"7 

0.733  5314 

zz 

328  12  56.7 

5  ax.i6 

+26.6 

-0  58  57-5 

-4.84 

0.700  6457 

0.735  7053 

0.737  8324 

15 

328  34  21.6 

5  ax.a9 

36.6 

0  59  16.8 

4.8Z 

0-700  5575 

0.739  91 13 

0.74Z  9407 

19 

328  55  470 

5  •X.4* 

26.5 

0  59  36.0 

4.78 

0.700  4699 

0.743  9198 

0.745  8471 

23 

329  17  Z3.0 

5  n»SS 

26.5 

0  59  S5-0 

4.73 

0.700  3828 

0.747  7330 

0.749  5438 

27 

329  38  39-5 

5  M.68 

36.4 

z    0  Z4.0 

4.71 

0.700  3963 

O.75Z  3I30 

0.753  0260 

31 

330   0   6.5 

5  ax  .8s 

+26.4 

-z    032.8 

-4.68 

0.700  3 103 

0.7546854 

0.756  2898 

35 

33021  34.0 

5   91-94 

+26.3 

-*    051.4 

-4.65 

0.700  Z248 

0.757  8388 

IHph  24) 
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SATURN. 
GREBNWICH  MEAN  NOON. 


Date. 


Jan.     I 

5 

9 

»3 

»7 

ax 

»S 

a9 

Feb.    a 

6 
xo 

x8 
aa 
a6 

Maf.    a 

6 

xo 

x& 


Beliocentric 

Lomeitude. 

Mean  Equinox 

oCDaltt. 


/» 


May 


a6 

3P 
Apr.    5 

7 

II 

IS 
19 

z 

5 

9 

13 

17 

21 

25 
29 

June   a 

6 

10 

14 
18 
22 
a6 

30 
July    4 


7S36a7.i 

75  45  239 

75  54  aa& 

76  317.7 
76  xa  14.6 

76  ax  1X.6 
763a  8.7 

7639    5-* 
7641^   a.9 

7657   0.1 


Daily 

Motkm. 


77 
77 

77 
77 
77 

77 
77 
78 
78 
78 

78 
78 
78 
79 
79 


5  57-3 
X4  54-5 
»3  5«-8 
3»49-o 
4*46.3 

S<>43J 
S9  4I.I 
838.5 
17  36-0 
a633'5 

35  3»o 

4418.6 

53a&.a. 

a  13.8 

II  ai.5 


79  ao  19.3 

a 

I4.4i 

79  a9  16.9 

a 

X4-44 

79  38  X4.7 

a 

14 -^S 

79  47  i*-5 

a 

>4-45 

79  56  X0.3 

9 

X4«tS 

80    5    8.1 

a 

X4-*« 

80  14   6.0 

a 

14 .4» 

80  a3    3.9 

a 

14.4» 

80  33    1.8 

a 

t4.4» 

804059.7 

a 

X4-49 

8q  49  57-7 

a 

14.50 

80  58  55.7 

a 

I4.9» 

81    753.7 

a 

X4.5X 

81  16  51.8 

a 

14.5* 

81  2S  49-9 

a 

X4.S3 

81  34  48.0 

a 

«4-54 

81  43  46.3 

a 

X4.94 

81  sz  44.3 

a 

»4.54 

82    143.5 

a 

14-55 

83  1040.7 

a 

14.55 

82  19  38.9 

a 

14.55 

82  2837.1 

a 

14.56 

a  24.as 

«  14.M 

a  i4.aa 

a  I4.M 

a  Z4.S4 

a  I4.a6 

•  «4.a7 
a  14^ 

9  14.39 

»  X4.J0 

a  i4.a» 

«  x#.^ 

a  X4«3X 

a  S4^3a 

a  X4.34 

•  14.35 
a  14 .35 
a  14.36 

•  14.37 
a  14.30 

a  t4^» 

«  14.4» 

a  X4.4B 

a  14.4' 

a  Z4.4a 


Reduction 
toOrbk. 


HeUocantric 


fr 


34.0 

33-9 

33-7 
33-6 
33-4 

33-3 

33 'O 
32A 

32.7 

32.5 
32.4 
33.* 

33.1 
31-9 

31-7 
31-6 

31.4 

3i.a 
31.0 

30.8 
30.6 

30.4 
30.a 

30-0 

29.8 
39.6 

39.4 
39.3 
89.0 

a8.8 
38.6 
28.4 
88.3 
88.0 

«7-7 

27-5 

a7-3 
37.0 

36.8 

36.6 
a6.3 
a6.i 
15.8 
35.6 

aS-4 
251 


Dattr 
Motion. 


3042.3 
30  23-7 

30  5.» 

3946.5 
39  27.8 

39    9.x 

a8  50.3 
a8  3i.s 
a8  X3.7 
27538 

2734.9 
37  16.0 

a6  57.0 

3638.0 

36  X8.9 

25  59.8 

25  40.7 
35  ax. 5 

25  23 
24  43-1 

34  a3.8 

24    4.5 

23  45a 

33  35.8 

23    6.4 

3346.9 
33  a7.4 

23     7.9 

2148.4 

ax  a8.8 

31  9.3 
2049.5 
30  39.8 
ao  10.  z 
19  50.3 

1930.5 
19  10.7 

i8  50.9 

18  31.0 

18  II. r 

17  51.' 

^7  3^-^ 
17  II. I 

16  51.0 

16  31.0 

16  10.8 

IS  50.7 

[Bph  14I 


It 

+4.64 
4.65 

4.65 
4.66 

4.67 

+4.68 
4.70 

4.7X 
4.7a 

+4.7a 
4.74 
4.75 
4.76 
4-77 

+4.78 

4-79 
4.80 
4.80 
4.8Z 

+4.8a 
4.85 

4.84 
4.85 
4.86 

+4.87 
4.88 
4.88 

4.89 
4.90 

+4.91 
4.9a 

4-93 
4.94 
4-94 

+4-95 
4.96 
4-96 

4.97 
4.98 

+S.00 
5.00 

5  Ml 

S'Oi 
5.03 

+5.04 
+S.04 


LogBrithmol 
Raditu  Vec- 
tor. 


0-9SS  7315 
0.955  715s 
0.955  ^5998 
0.955  6843 
0.955  <^688 

0.955  6535 
0.955  6383 

0.955  6331 
0.955  6080 

0.95s  5931 

0.955  5784 
0.95s  5639 
0.95s  5495 
0.955  5354 
0.95s  5214 

0.95s  5076 
0.955  4939 
0.95s  4803 
0-95S  4668 
0.955  453^ 

0.955  4405 
0.95s  4»7^ 
0.955  4148 

0.95s  4033 
0.955  3898 

0.955  3775 
0.955  3<^54 
0.955  3534 
0.95s  3416 
0.955  3299 
0.955  3184 
0.955  3070 

0.955  2958 
0.955  2847 

0.95s  2738 

0-95S  2630 

0.955  2524 
0.955  »4i8 

0-955  2314 

0.955  2312 

0.955  2II2 
0.955  2013 
0.955  I916 
0.955  1822 
0.955  1728 

0.955  i<53S 
0.955  1543 


IfOsarithm  o£  Distance  from 


At  Date. 


At  Interme- 
diate Date. 


0.91x0469 
o.9xa  8058 
0.^4  78x9 
0.9169593 
0.919  3233 

0.931  8548 

0.904  5398 

0.9373585 
0.9303911 

0.933  3J^86 
0.9364223 

0.939  5844 
0.94a  7894 

0.946  02Q2 
0.9492595 

0.952  4914 
0.955  7000 
0.9588715 
0.961993a 

0.9^5  0547 
0.968  0443 
0.970  9514 
0.973  7653 

o.97<i  4757 
0.979  0751 

0.981  5570 

0.983  9157 
0.986  145a 

0.988  3397 

0.990  1939 

0.99a  000a 

0.993  6583 
0.995  i<^43 
0.996  5161 

0.997  7II7 

0.998  7480 

0.999  <^25 
I  000  3333 
1.0008797 
1. 001  3615 

1. 001  4795 

i.oai  5332 
1. 001  4319 

I. 001  1454 

1. 000  7040 

1.0000984 
0.999  3310 


0.91 1  898a 

o.9»3  7677 
0.915  8464 

0.918  1 186 

0.930  5684 

0.923  1794 

0.925  9337 
0.92881x7 

0.931  794a 

0.934  86ao 

0.937  9970 
0.941  1826 
0.9444027 
0.947  6398 
0.950  8774 

0.954  0995 
0.957  2912 
0.960  439a 

^91^3  5322 
0.966  559a 

0.969  5088 

0.972  3707 

0.975  1340 

0.977  7897 
0.9803311 

0.983  7521 
0.985  0470 
0.987  ao97 
0.989  3343 
0.991  1 150 

0.992  848' 

0.994  4304 

0.995  8595 

0.997  1336 
0.9983499 

0.999  2056 
0.9999984 
i.ooo  6271 
1. 001  091 1' 
1. 001  3910 

i.ooi  5269 
1. 001  4982 
I.OOI  3043 

1.0009453 

I.ooo  4216 

0.999  7348 
0.998  8874 
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SATURN. 
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n^t^ 

Heliooaitric 

Longitude. 

Mom  Equinox 

of  Date. 

Dafly 
MoticM. 

Roduction 
toOrWt. 

HelioGcntric 
tatitade. 

Doily 
Motion. 

LogartUimof 

Radius  Vte- 

tor. 

IxigariUun  of  Distance  from 
BastlK— 

M^KiSXZm 

At  Date. 

At  Interme- 
diate Date. 

•         r          /f 

/         rr 

f       ti 

•     /      ff 

n 

July    4 

83  3837.1 

•    14.56 

-I  25.x 

-I  15  So-7 

+5.04 

0.955  1543 

0-999  3310 

0.998  8874 

8 

83  37  35-4 

*    14.57 

z  24.9 

I  IS  30.5 

5. Of 

0.95s  X453 

0.998  404Z 

0.997  8812 

Z2 

83  4^  33-7 

a  14.58 

x  24.6 

I  15  10.3 

5.06 

0.955  1364 

0.997  3*90 

0.996  7177 

i6 

83  55  33.0 

a   14-59 

X  24.4 

X  14  50.0 

5.«« 

0.955  1376 

0.996  0776 

0.995  3987 

20 

83    430-4 

a   14.59 

x  24.2 

X  14  39.8 

5.06 

0.955  1x90 

0.994  6813 

0-993  9358 

34 

83  13  38.7 

t   14.60 

-I  23.9 

-XX4    9.5 

'f5.o8 

0.955  '»o6 

0-993  1336 

0.992  3021 

38 

83  23  37.1 

a   14^60 

1 33.7 

I  13  49.1 

5.o» 

0.955  10B3 

0.991  4349 

0990  5318 

Aug.    I 

83  31  35.6 

a  X4«6i 

I  23-4 

I  13  38.8 

5.09 

0.95s  0943 

0.989  5931 

0.988  6194 

5 

83  40  34.0 

a  Z4.61 

I  23.x 

1x3    8.4 

S-" 

0.955  0864 

0.987  61 13 

0.986  5694 

9 

834933.4 

a   t4j6i 

Z    22.8 

X  12  47.9 

5.11 

0.955  0787 

0-985  4943 

0.984  3863 

13 

83  58  30.9 

2   X4^a 

-I   22.5 

-I  12  27.5 

^-5.11 

0-955  07Z3 

0.983  9460 

0.982  0739 

I? 

84    7  194 

a  Z4.6a 

X  22.3 

I  X2      7.0 

514 

0.955  0638 

0.980  8708 

0.979  637s 

31 

84  16  17.9 

a   14.63 

z  22.0 

I  II  46.4 

5.14 

0.955  0564 

0.978  3748 

0.977  0835 

3S 

84  35  16.4 

a   14.64 

X  2X.7 

X  XI  25.9 

5.14 

0.955  0493 

0^75  7647 

0.974  4195 

39 

84  34  14*9 

a   14-64 

X   2X.S 

I  "      5.3 

5.1s 

0.955  0424 

0.973  0490 

0.971  6543 

Sept.   3 

84  43  13-5 

a   14.64 

-I    21.2 

-I  10  44.7 

+5.16 

0.955  0357 

0.970  9364 

0.968  7963 

6 

84  52  I3.0 

a  «4.*5 

X  20.9 

I  zo  24.0 

5.16 

0.955  0391 

0.967  3350 

0.965  8536 

xo 

85     I  10.6 

a  M-65 

I    20.6 

X  xo   3.4 

5.16 

0.955  0326 

0964  3533 

0.962  8349 

14 

85  10     9.3 

a   14.65 

I    20.3 

I  943.7 

517 

0.955  0163 

0.961  300Z 

0.959  7502 

18 

85  19     7.8 

a   14.66 

X  20.0 

I    9  22.0 

5.19 

0.955  OIOI 

0.958  Z867 

0.956  61 12 

33 

8538     6.5 

a   14.66 

-X  X9.8 

-I    9    1.2 

+5.ao 

0.955  0041 

0.955  0255 

0-953  43" 

36 

8537      51 

a   14.66 

I  195 

I    840.4 

S.ao 

0.954  9982 

0.951  8299 

0.950  2234 

30 

8546   S.S 

a  14.67 

I  19.2 

I    8  19.6 

5.ao 

0.9549935 

0.948  6134 

0.947  0018 

Oct.     4 

8555  3.5 

a   14.67 

X  18.9 

X    758.8 

5.ai 

0.954  9869 

0.945  3903 

0.943  7806 

8 

86    4    1-3 

a   14.66 

I  18.6 

I    7  379 

5.aa 

0.954  9815 

0.942  Z745 

0.940  5739 

13 

86  13    0.0 

a   14-66 

-I  18.3 

-I    7  17.0 

+S.a4 

0.954  9763 

0.938  9807 

0-937  3971 

16 

86  31  58.7 

*  14.69 

X  18.0 

I    6  56.0 

5.a4 

0.954  97" 

0.935  8254 

0.934  2676 

30 

8630575 

a  14.69 

X  17.7 

I    635.x 

5.34 

0.954  9663 

0.932  7261 

0.931  2034 

34 

86  39  56.2 

a   14.69 

X  17.4 

I    6  X4.X 

5. as 

0.954  9616 

0.929  7018 

0.928  2234 

38 

86  48  55.0 

a  M-TO 

X  17.0 

I    553.1 

5.a6 

0.954  9570 

0.926  7705 

0.935  3453 

Nov.    1 

86  57  53.8 

a   14.70 

-I  16.7 

-I    533-0 

+5.a6 

0.954  9536 

0.923  9499 

0.922  5865 

5 

87    652.6 

a  14.70 

X  16.4 

I    5  xx.o 

5.a6 

0.954  9483 

0.921  3573 

0.919  9644 

9 

87  IS  51-4 

a  14.70 

X   16. 1 

I    4  49-9 

5.a7 

0.954  9441 

0.9x8  7100 

0.917  4964 

13 

87  24  50.2 

a  14.70 

I  15.8 

X    438.8 

S.ag 

0.954  9401 

0.916  3258 

0.9x5  2006 

17 

87  33  490 

a   14.71 

I  15-5 

I    4    7-6 

5.30 

0.954  9363 

0.914  1231 

0.913  0955 

31 

87  43  47-9 

a  14.7a 

-X  15.2 

-X    346.4 

+5.30 

0.954  9336 

0.9x2  X197 

0.91 1  1976 

35 

87  51  46.8 

a   14.7a 

X  14.9 

I    335.3 

530 

0.954  9291 

0.910  33 II 

0.909  5218 

39 

88    0  4S-6 

a  «4.7a 

X  14-5 

I    3    4.0 

5  31 

0.954  9357 

0.908  771X 

0.908  0804 

Dec.    3 

88   944.5 

a   14.7s 

X  14.2 

X    2  42.7 

5.31 

0.954  9335 

0.907  45 IX 

0.906  8845 

7 

88  x8  43.4 

a   14-73 

I  13.8 

X    221.5 

S.31 

0.954  9195 

0.906  3818 

0.905  9441 

xz 

88  27  43.3 

a   14.73 

-I  13.5 

-I    2    0.2 

+5 .33 

0.954  9166 

0.905  5724 

0.905  2678 

15 

88  36  41.3 

a  14.74 

X  13.x 

I    138.8 

5.35 

0.954  9139 

0.9050312 

0.904  8632 

19 

88  45  40.3 

a   14.74 

X    X2.8 

I    I  17.4 

5.34 

0.954  9"  5 

0.904  7642 

0.904  7344 

33 

88  54  391 

a   14.74 

X  13.5 

I    056.1 

5.34 

0.954  9091 

0.904  7737 

0.904  8820 

37 

89    338.0 

a   14.74 

I    13. 1 

X    034.7 

5.36 

0.954  9068 

0.905  0589 

0.905  3039 

31 

89  13  37.0 

a   14.74 

-I  II.8 

-X    013.2 

•^5.36 

0.954  9047 

0.905  6x63 

0.905  9958 

35 

89  21  35.9 

a   14.74 

-X  11.4 

-0  59  51-8 

+5.37 

0.954  9037 

0.906  4414 

[Kph  14] 
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URANUS. 


GREENWICH  MEAN  NOON. 


^^    •*             d    * 

• 

Locaiithm  of  Distance  from 

T\aA.^ 

Heliocentric 

Londtude, 

Mean  Kquinax 

of  Date. 

Daily 
Motioo. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

LcHSarithmof 
Radius  Vec- 
tor. 

Earth> 

- 

Date. 

At  DaU.       ^ 

iate  Date. 

0        1          n 

// 

ti 

•       I        n 

n 

Jan.     I 

307    17   17.5 

39.66 

+8.9 

-0  37  20.8 

-0.33 

1.297  6858 

1. 3 16  541a     I 

■317  1377 

9 

307  22  34.8 

39 -65 

8.9 

03723.4 

0.3s 

1.297  7075 

I.3176447     I 

.3180608 

17 

307  27  52-1 

39.64 

8.9 

0  37  26.0 

O.JX 

1.297  7293 

1. 3 18  3846     I. 

.3186150 

25 

30733    9-3 

39.64 

8.9 

0  37  28.5 

0.3  X 

1.297  7510 

I.3187508     I 

.318  7914 

Feb.    a 

307  38  26.4 

39.64 

8.9 

03731.0 

O.JX 

1.297  7726 

I -3 18  7369    I 

.318  5882 

lO 

307  43  43-5 

39.64 

+8.9 

-03733-5 

-0.31 

1.297  7942 

1.3183463    I. 

.318  0124 

i8 

30749    0.6 

39.63 

8.9 

0  37  36.0 

0.3X 

1.297  8158 

1.3175877    I- 

317  0736 

26 

307  54  17.6 

39.63 

8.9 

0  37  38.5 

0.3X 

1-297  8373 

1.3164720    I. 

315  7855 

Mar.    6 

307  59  34.7 

39.63 

8.9 

03741-0 

0.5X 

1.297  8587 

1.3150171    I. 

314  1704 

14 

308    4  51-7 

39.63 

8.9 

03743-5 

0.3X 

1.297  8801 

1-3132487    I. 

3"  2554 

22 

308  10    8.6 

39 .63 

+8.9 

-0  37  46.0 

-0.3X 

1.297  9014 

1.311  1941    I. 

310  0690 

30 

308  15  25.6 

39.61 

8.9 

0  37  48.4 

0.3X 

1.297  9227 

1.3088848    I. 

307  6466 

Apr.    7 

308  20  42.5 

39.61 

8.9 

0  37  50.9 

O.JX 

1.297  9439 

1.306  3600    I. 

305  0304 

15 

308  25  59.4 

39.6X 

8.9 

0  37  53-4 

O.JX 

1.297  9651 

1.303  6629    I. 

302  2628 

23 

308  31  16.2 

39.60 

8.9 

03755-8 

O.JX 

1.297  9863 

1.300  8361    I. 

2993891 

May    I 

308  36  33-0 

39.60 

+8.8 

-0  37  58.3 

-O.JX 

1.298  0074 

1.2979287    I. 

.296  4618 

9 

308  41  49.8 

39.S9 

8.8 

038    0.8 

O.JX 

1.298  0284 

1.2949948    I. 

293  5341 

17 

30847    6.6 

39.59 

8.8 

038    3.2 

O.JX 

1.2980494 

1.292  0862    I. 

290  6578 

25 

308  52  23.3 

39.59 

8.8 

038    5-6 

0.30 

X.298  0703 

1.289  2560    X. 

.287  8881 

June    2 

308  57  40.0 

39.58 

8.8 

038    8.1 

0.30 

1.298  0912 

1.286  5613    I 

.285  2820 

10 

309    2  56.7 

39.58 

+8.8 

-0  38  10.5 

-0.30 

1.298  1121 

1.2840564    I 

,282  8904 

18 

309    8  13.3 

39-57 

8.8 

0  38  12.9 

0.30 

1.298  1330 

1. 281  7902    I. 

.280  7620 

26 

309  13  29.9 

39-57 

8.8 

0  38  15-3 

O.JO 

1-298  1537 

1.279  8119    1' 

278  9454 

July    4 

309  18  46.4 

39.56 

8.8 

0  38  17.8 

O.JO 

1.298  1744 

1.278  1670    I. 

.277  4809 

12 

30924    3.0 

39.56 

8.8 

0  38  20.2 

O.JO 

1.298  1950 

1.276  8908    I. 

.276  400T 

20 

309  29  19.5 

39.56 

•f8.7 

-038  22.6 

-O.JO 

1.298  2156 

1.276  0120    I. 

275  7295 

28 

309  34  36.0 

39.55 

8.7 

0  38  25,0 

O.JO 

1.298  2361 

1-2755547    I- 

■275  4885 

Aug.    5 

3093952.4 

39.55 

8.7 

0  38  27.4 

O.JO 

1.2982565 

1-2755308    I. 

.275  6814 

13 

30945    8-8 

39.54 

8.7 

0  38  29.7 

0.30 

1.298  2770 

1-2759399    I. 

276  3054 

21 

309  50  25.2 

39.54 

8.7 

03832.1 

0.30 

1.298  2974 

1.2767765    I. 

277  3508 

29 

3095541-5 

39.54 

+8.7 

-03834-5 

-0.30 

1.298  3177 

1.278  0248    I. 

278  7942 

Sept.  6 

310    057.8 

39.54 

8.7 

0  38  36.9 

0.30 

1.2983380 

1.2796549    I 

.2806026 

M 

310    6  14.1 

39.53 

8.7 

0  38  39.2 

0.99 

1-2983583 

1. 281  6326    I. 

282  7397 

22 

310  II  30.4 

39-53 

8.7 

0  38  41.6 

0.39 

1.298  3785 

1.283  9179    I 

.285  1607 

30 

310  16  46.6 

39.53 

8.7 

03843-9 

0.39 

1.2983986 

1.286  4611    I. 

.287  8122 

Ck:t.    8 

31022    2.8 

39.53 

+8.6 

-0  38  46.3 

-o.a9 

1.298  4187 

1.289  2074    i< 

.290  6401 

16 

310  27  19.0 

39.53 

8.6 

0  38  48.6 

0.99 

1.2984387 

1.292  1034    I 

293  5899 

24 

31032  35.1 

39.53 

8.6 

0  38  50.9 

0.99 

1.2984587 

1.2950917    I 

.296  6013 

Nov.    I 

31037  51.2 

39.53 

8.6 

0  38  53-3 

0.99 

1.2984786 

1.298  1115    I. 

299  6155 

9 

31043     7-2 

39-SX 

8.6 

0  38  55-6 

0.99 

1.298  4985 

1. 301  1068    I 

-302  5789 

17 

310  48  23.3 

39.51 

+8.5 

-03857-9 

-0.99 

1.298  5184 

1.3040249    I 

305  4379 

25 

31053393 

39.50 

8.5 

039    0.2 

0.99 

1.298  5382 

1.306  81 14    I 

■308  1396 

Dec.    3 

310  58  55.2 

39.50 

8.5 

039    2.5 

0.99 

1-298  5579 

1.309  4172    I 

3106393 

II 

311    4  11.2 

39.50 

.8.5 

0  39    4*8 

0.99 

1.298  5776 

1.311  8011    1 

.312  8976 

19 

311    927.1 

39.49 

8.4 

039    7-1 

0.99 

1.298  5972 

1.3139240    r 

.3148760 

27 

311  I4  43-0 

39.49 

+8.4 

-039    9-4 

-0.98 

1.298  6168 

1.3157500    I 

316  5431 

35 

311  19  58.9 

39.48 

+8.4 

-«39"-7 

-0.38 

1.298  6363 

1-3172525    I 

.317  8760 
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NEPTUNE. 

GREENWICH  MEAN  NOON. 


^^   ••            A    * 

I^earithm  of  Distance  from 

Date. 

Heliocentric 

Loasitude, 

MeanBctuinoac 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

lyosarithm  of 
Radius  Vec- 
tor. 

Earth— 

At  Date. 

At  Interme- 
diate Date. 

Off/ 

// 

tt 

•      t      ti 

n 

Jan.      I 

116  44  31.3 

ax. 73 

-23-4 

-0  25  59-3 

+0.65 

1.4769632 

1.463  1 102 

1.462  8437 

9 

116  47  25.2 

ax.  73 

23-4 

0  25  54.1 

0.65 

1.476  9664 

1.462  6500 

1.462  5300 

17 

116  50  19.1 

ai.73 

233 

0  25  48.9 

0.65 

1.476  9696 

1.462  4844 

1.462  5133 

25 

116  53  12.9 

31. 73 

23.2 

0  25  43-7 

0.65 

1.4769728 

1.462  6170 

1.462  7950 

Feb.    2 

116  56    6.8 

ai.73 

23.2 

0  25  38.4 

0.65 

1-476  9759 

1.463  0459 

1-463  3678 

lO 

1 16  59    0.6 

21.73 

-23.1 

-0  25  33.2 

+0.65 

1.476  9791 

1-463  7585 

1.4642157 

i8 

"7    I  54.5 

ai.73 

23.0 

0  25  28.0 

0.65 

1.476  9822 

1.464  7369 

1.465  3190 

26 

117    448.3 

ai.73 

22.9 

0  25  22.8 

0.65 

1.476  9854 

1.465  9587 

1.4666522 

Mar.    6 

117    742.1 

ax. 73 

22.9 

025  17.5 

0.65 

1.476  9886 

1-467  3952 

1.468  1834 

14 

117  10  36.0 

21.73 

22.8 

025  12.3 

0.65 

1.476  9917 

1.469  0124 

1.469  8779 

22 

117  13  29.8 

21.73 

-22.7 

-025    7.1 

+0.65 

1.4769949 

1-470  7756 

1.47 1  7008 

30 

117  1623.7 

ai.73 

22.7 

0  25    1.9 

0.65 

1.476  9981 

1.472  6484 

1.473  6134 

Apr.    7 

117  19  17.5 

ax. 73 

22.6 

0  24  56.6 

0.65 

1.477  0014 

1.474  5908 

1-475  5759 

15 

117  22  II. 4 

ax. 73 

22.5 

02451.4 

0.65 

1.477  0046 

1.476  5644 

1.477  5518 

23 

11725    5.2 

a  1. 73 

22.4 

0  24  46.2 

0.65 

1.477  0079 

1-478  5336 

1-479  5052 

May     I 

117  27  59.0 

ax. 73 

-22.3 

-0  24  41.0 

+0.65 

1.477  o^'i 

1.480  4621 

1.481  4001 

9 

117  30  52.8 

ax. 73 

22.3 

0  24  35-7 

0.65 

1.477  0144 

1.482  3152 

1.483  2039 

17 

"7  33  46.7 

ax. 73 

22.2 

0  24  30.5 

0.65 

1.477  0177 

1.4840629 

1.4848886 

25 

"7  36  40.5 

21.73 

22.1 

0  24  25.3 

0.65 

1.477  0210 

1.4856774 

1.4864263 

June    2 

^173934-3 

ax. 73 

22.0 

0  24  20.0 

0.65 

1.477  0243 

1.487  1322 

1.487  7925 

10 

117  42  28.1 

ax. 73 

-22.0 

-0  24  14.8 

+0.65 

1.477  0276 

1.488  4052 

1.488  9682 

18 

117  45  22.0 

ax. 73 

21.9 

024    9.5 

0.65 

1.477  0309 

1.489  4792 

1.4899363 

26 

117  48  15.8 

ai.73 

21.8 

024   4.3 

0.65 

1.477  0342 

1-4903375 

1.490  6813 

July    4 

117  51    9.6 

ax.  73 

21.7 

023  59.1 

0.66 

1-477  0375 

1 .490  9667 

X.491  1930 

12 

"7  54    3-4 

ax.  73 

21.7 

0  23  53.8 

0.66 

1.477  0409 

I -491  3596 

1. 491  4657 

20 

"7  56  57-3 

ax. 73 

-21.6 

-0  23  48.6 

+0.66 

1.477  0442 

1.491  5105 

1. 491  4937 

28 

"7  59  5I-I 

ax. 73 

21.5 

0  23  43-3 

0.66 

1-477  0475 

1.4914152 

1.491  2755 

Aug.    5 

118    244.9 

ax. 73 

21.4 

0  23  38.1 

0.66 

1.477  0509 

I -491  0753 

1.490  8154 

13 

118    538.7 

21.73 

21.4 

0  23  32.8 

0.66 

1.477  0542 

1.4904964 

1.490  1191 

21 

118    832.5 

ax. 73 

21.3 

0  23  27.6 

0.66 

1.477  0576 

1.489  6847 

1.489  1948 

29 

118  II  26.3 

ax. 73 

-21.2 

-0  23  22.3 

+0.66 

1.477  0610 

1.488  6510 

1.488  0556 

Sept.  6 

118  14  20.1 

ax. 73 

2X.I 

0  23  17. 1 

0.66 

1.477  0644 

1.487  4111 

1.4867197 

14 

118  17  13.9 

ax. 73 

21. 1 

0  23  11.8 

0.66 

1.477  0677 

1-485  9835 

1.485  2052 

22 

118  20    7.8 

ax  .73 

21.0 

0  23    6.6 

0.66 

1.477  0711 

1.4843880 

1-483  5354 

30 

118  23    1.6 

ax. 73 

20.9 

023    1.3 

0.66 

X.477  0745 

1.482  6511 

1. 481  7388 

Oct.     8 

118  25  55.4 

ax  .73 

-20.8 

-0  22  56.1 

+0.66 

1.477  0780 

1.480  8021 

1.479  8449 

16 

118  28  49.2 

21.73 

20.8 

0  22  50.8 

0.66 

1.477  0814 

1.478  8713 

1.477  8859 

24 

118  31  43.0 

ax. 73 

20.7 

0  22  45.6 

0.66 

1.477  0849 

1-4768933 

1.4758985 

Nov.    I 

118  34  36.8 

21.73 

20.6 

0  22  40.3 

0.66 

1.477  0884 

1.4749062 

1.473  9212 

9 

118  37  30.6 

21.73 

20.5 

022  35.1 

0.66 

1.477  0918 

1.472  9480 

1.471  9914 

17 

118  40  24.4 

ax. 73 

-20.5 

-0  22  29.8 

-H}.66 

1-477  0953 

1. 47 1  0567 

1.470  1491 

25 

118  43  18.2 

ax. 73 

20.4 

0  22  24.6 

0.66 

1.477  0988 

1-469  2735 

1.4684347 

Dec.    3 

118  46  12.0 

ax. 73 

20.3 

0  22  19.3 

0.66 

1.477  1023 

1.467  6372 

1.4668853 

XI 

118  49    5-9 

ax. 73 

20.2 

0  22   I4.I 

0.66 

1.477  1058 

1.466  1830 

»-465  5345 

19 

"8  51  59.7 

ax. 73 

20.2 

022    8.8 

0.66 

1-477  1093 

1.4649440 

1.464  4151 

27 

"8  54  53-5 

a  1.73 

-20.1 

-^22      3.5 

+0.66 

1.477  ''28 

1.463  9508 

1-463  5536 

35 

"8  57  47.3 

ax.73 

-20.0 

-021  58.3 

-fo.66 

1.477  "63 

1.463  2254 
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SUN'S  CO-ORDINATES,  1914. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


Date. 

X 

TrueBquinoK. 

Reduc. 

to 

Mean 

Eq'zd 

Jan.o. 

Y 

True  Equinox. 

Reduc. 

to 

Mean 

Bq'xd 

Jan.  a 

z 

True  Bqulnox. 

Reduc. 

to 

Mean 

Eq'xof 

Jan.o. 

Noon. 

ANdnight, 

Noon. 

No<m. 

Midni$kt. 

No<m, 

Noon. 

Midmghi. 

Noom. 

Jan.    o 

+O.IS7  9004 

+0.166  5285 

-173 

-0.8903449 

-0.889  0144 

-183 

-0.3862623 

-0.385  6848 

+352 

X 

0.175  1433 

0.1837440 

X82 

0.887  6145 

0.886  Z454 

187 

0.385  0772 

0.3844396      349 

2 

0.192  3301 

0.2009008 

191 

0.8846072 

0.8830000^ 

192 

0.383  7720 

0.383  0744 

345 

3 

0.209  4555 

0.2179936 

200 

0.881  324X 

0.879  5797 

197 

0.382  3470 

0.381  5899 

342 

4 

0.226  5143 

0.2350170 

208 

0.877  7669 

0.875  8858 

202 

0.380  8032 

0.379  9868 

338 

5 

+0.243  5011 

+0.251  9659 

-2X6 

-0.873  9366 

-0.871 9196 

-207 

-0.379  1409 

-0.378  2656 

+335 

6 

0.2604108 

0.268  8351 

224 

0.8698350 

0.867  6827 

212 

0.3773610 

0.3764271 

33^ 

7 

0.277  2382 

0.2856x95 

232 

0.8654631 

0.863  1765 

217 

0.3754640 

0.3744719 

327 

8 

0.293  9783 

0.3023x40 

239 

0.860  8230 

0.858  4027 

222 

0.373  4508 

0.372  4007 

323 

9 

0.310  6261 

0.3189x39 

246 

0.855  9x60 

0.853  3631 

228 

0.37x3219 

0.3702144      3x9 

lO 

+0.327  1768 

+0.3354143 

"253 

-0.850  7442 

-0.8480595 

-234 

-0.369  0784 

-0.3679138    +3x4 

ZI 

0.343  6257 

O.35X  8x04 

260 

0.845  3091 

0.842  4933 

240 

0.366  7207 

0.365  4993      309 

12 

03599679 

0.3680976 

267 

0.839  6x24 

0.836  6665 

247 

0.364  2497 

0.36297x9 

304 

13 

0.376  1989 

0.3842712 

274 

0.833  6559 

0.8305808 

253 

0.361  6661 

0.3603323 

299 

14 

0.3923139 

0.400  3266 

280 

0.827  4413 

0.824  2378 

260 

0.3589706 

0.357  5812 

294 

15 

+0.408  3086 

+0.416  2592 

-286 

-0.8209704 

-0.817  6392 

-267 

-0.356  1641 

-0-3547193 

+289 

16 

0.424  1778 

0.432  0639 

291 

0.814  2446 

0.8x07868 

274 

0.353  2470 

0.351  7473 

284 

17 

0.439  9168 

0.447  7361 

296 

0.807  2661 

0.803  6826 

281 

0.3502203 

0.3486660 

278 

18 

0.4555210 

0.463  2708 

301 

0.8000365 

0.7963282 

289 

0.347  0845 

0.345  4760 

272 

19 

0.470  9851 

0.478  6633 

306 

0.792  5579 

0.788  7258 

296 

0.343  8405 

0.342 1783      265 

20 

+0.486  3046 

+0.493  9083 

-310 

-0.7848322 

-0.7808774 

-304 

-0.3404894 

-0.3387739   +258 

21 

0.501  4739 

0.5090009 

314 

0.7768616 

0.772  7852 

312 

0.337  0319 

0.335  2635 

251 

22 

0.5x64885 

0523  9361 

318 

0.7686484 

0.7644516 

320 

0.333  4688 

0.331 6481 

244 

23 

0.531 3431 

0.538  7091 

322 

0.760 1953 

0.7558797 

328 

0.3298015 

0.327  9292^     237 

34 

0.5460332 

0.5533147 

325 

0.751  5051 

0.7470718 

336 

0.32603x2 

0.324  X078 

230 

as 

+0.5605532 

+0.567  7481 

-328 

-0.742  5802 

-0.7380308 

-344 

-0.322  1590 

-0.320  1851 

+223 

26 

0.5748989 

0.582  0048 

3$^ 

0.7334239 

0.7287599 

352 

0.3x8  1863 

0.3x6  1627 

215 

27 

0.5890654 

0.5960800 

333 

0.724  039X 

0.7x92620 

360 

0.3141x44 

0.3x204x6 

208 

28 

0.603  0482 

0.609  9693 

335 

0.714  4291 

0.7095407 

369 

0.3099446 

0.307  8235 

200 

29 

0.616  8429 

0.623  6683      337 

0.704  5972 

0.699  5991 

377 

0.305  6785 

0.303  5099 

192 

30 

+0.6304451 

+0.6371728    -338 

-0.694  5469 

-0.6894410 

-385 

-0.301  3178 

-0.299  1024 

+184 

31 

0.643  8509 

0.6504789 

339 

0.684  2819 

0.679  0698 

393 

0.2968639 

0.2946024 

176 

Feb.  I 

0.657  0562 

0.663  5822 

339 

0.673  8052 

0.6684886 

402 

0.292  3182 

0.2900114 

167 

2 

0.670  0566 

0.676  4789 

339 

0.663  1205 

0.657  7012 

410 

0.287  6823 

0.285  33 1 1 

159 

3 

0.682  8486 

0.689  ^654 

339 

0.6522314 

0.646  71 15 

419 

0.282  9580 

0.2805632 

151 

4 

+0.6954288  +0.701  6384I  -339 

-0.641 1419 

-<5-635  523i 

-428 

-0.278  1469 

-0.275  7092 

+142 

5 

0.707  7936 

0.7138940 

338 

0.6298557 

0.624  X400 

437 

0.273  2504 

0.2707707 

^33 

6 

0.719  9391 

0.725  9286 

337 

0.618  3764 

0.612  5655 

446 

0.268  2703 

0.265  7494 

124 

7 

0.731 8622 

0.737  7395 

335 

0.606  7077 

0.6008035 

454 

0.263  2082 

0.2606470 

"5 

8 

0.743  5601 

0.749  3235 

333 

0.5948534 

0.5888578 

463 

0.2580659 

0.2554650 

106 

9 

+0.755  0293 

+0.7606772 

-33^ 

-0.582  8172 

-0.5767321 

-471 

-0.252  8447 

-0.250  2051 

+  97 

xo 

0.766  2668 

0.771  7978 

329 

0.5706029 

0.5644300 

479 

0.247  5464 

0.2448688 

88 

II 

0.777  2698 

0.7826825     326 

0.5582140 

0.5519552     487 

0.242  1724 

0.239457s 

78 

12 

0.7880355 

0.793  3283     322 

0.5456542 

0.539  3  "3     495 

0.2367243 

0.233  9729 

69 

13 

0.798  5605 

0.803  7318     319 

0.5329271 

0.5265020     503 

0.2312035 

0.2284164 

59 

14 

+0.8088419 

+0.8x38903   -315 

-0.5200363  -0.5x3  5305]  -51 X 

-0.225  6117 

-0.222  7895 

+  so 

IS 

+0.818  8766 

+0.823  8006 

-3" 

-0.5069851 

-0.5004006 

-519  1 

-0.219  9501 

-0.2170938 

+  40 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


^K^ 

Rcduc. 

^  w 

ILeduc 

^m 

Reduc. 

X 

to 
Men 

Y 

to 
Mem 

z 

to 
Mean 

Dtttc 

True  Squlnoai. 

Jan.0. 

Eq'zol 
JMI.0. 

Bq'zaf 
Jan.  a 

ATOMI. 

MidmigkL 

Noon. 

NOOH. 

Midnighi. 

Noon. 

Nmm, 

MidmigtU. 

Noon. 

Fteb.15 

•10.8188766 

40^38006 

-3" 

-0.5069851 

-0.5004006 

-519 

-0.219  950Z 

-0.2170938 

+  40 

16 

0.82866x7 

0.833  4595 

306 

o^93  7775 

0.487  1 162 

527 

0.2142207 

O.3113310 

30 

17 

o-8S«  1937 

0.842  8639 

301 

0.4804173 

0^736813 

534 

0.2084250 

0.305  5028 

30 

18 

0.847  4696 

0.852  0106 

296 

0.4669087 

0.4600999 

542 

0.203  5646 

0.199  6107 

+   10 

19 

0.8564865 

0.8608968 

391 

0.453*556 

0.4463763 

549 

O.Z9664I3 

O.X936567 

0 

30 

+0.865  2412 

+0.869  5*94 

-•85 

-0.439  4624 

-0.432  5*45 

•-556 

-O.X90657I 

-0.1876438    -  10 

2Z 

0-873  7311 

0.877  8759 

379 

0.425  5332 

0.418  5191 

563 

0.184  6140 

0.1815708^         21 

29 

0.881 9534 

0.8859631 

273 

0.4x14727 

0.4043947 

570 

0.178  5136 

0.1754426          31 

23 

0.8899050 

0.893  7788 

366 

0.397  2855 

0.390 1457 

577 

0.1733580 

0.169  2601 

41 

24 

0.897  5842 

0.901 3208 

360 

0.382  9759 

0.375  7768 

584 

0. 166x493 

0.1630258 

51 

35 

40.904  9883 

+0.908  5863 

■^53 

-0.368  5489 

-0.361  3928 

-590 

-0.1598898 

-0.15674X5 

-  63 

26 

0.912  1 147 

0.91S  5734 

245 

0.3540091 

0.3466984 

596 

O.Z535813 

0.1504092 

72 

27 

0.9x89621 

0.922  2804 

237 

0.3393612 

0.3319982 

602 

0.1473358 

0.144  0312 

83 

28 

0.925  5282 

0.928  7052 

329 

0.324  6101 

0.3x7  1974 

608 

0.1408356 

0.1376094 

92 

Mar.  I 

0.931 8112 

0.9348463 

330 

0.309  7608 

0.302  3008 

614 

0.1343829 

O.I3X  1462 

103 

2 

+0.937  8100 

+0.940  7020 

-2II 

-0.2948180 

-0.287  3129 

-620 

-0.1278996 

-0.1346435 

-"3 

3 

0.943  5223 

0.9462710 

202 

0.2797863 

0.272  3388 

625 

O.I313781 

O.I  18 1036 

123 

4 

0.948  947S 

0.951  5534 

J93 

0.2646709 

0.357  0832 

631 

O.I  148303 

O.III5384 

133 

5 

0.9540847 

0.956  5445 

183 

0.2494764 

0.241 8510 

636 

0.1083383 

0.1049203 

143 

6 

0-9589319 

0.961  2468 

173 

0.234  2076 

0.236  5469 

641 

O.IO16043 

0.098  38x0 

154 

7 

+0.9634890 

+0.9656583 

-163 

-0.2188695 

-0.3H  1758 

-646 

-0.0949504 

-0.091  6138 

-164 

8 

0.967  7547 

0.969  7783 

153 

0.203  4665 

0.1957422 

650 

0.0882684 

0.0849176 

174 

9 

0.9717288 

0.973  6062 

I4« 

0.1880035 

0.1802508 

654 

o.o8x  5606 

0.078  1975 

184 

10 

0.975  4104 

0.977  1414 

132 

0.1724848 

0.1647060 

658 

0.0748387 

0.071 4543 

194 

II 

0.9787991    0.9803835 

121 

0.156  9149 

0.149x133 

663 

0.068  0746 

0.0646899 

204 

12 

+0.981 8944  +0.983  3318 

-no 

-0. 141 2983 

-0.1334738 

-666 

-0.061 3003 

-0.0579060 

-214 

13 

0.9846956   0.9859857 

98 

0.1256392 

0.1177950 

670 

0.054  5074 

0.051 1046 

224 

14 

0.9872020    0.9883445 

87 

0.109  9418 

0.1020803 

674 

0.047  6979 

0.044  2875 

234 

15 

0.9894130 

0.9904074 

75 

0.0942109 

0.0863340 

677 

0.0408737 

0.037  4566 

244 

16 

0.9913278    0.992  1741 

1 

63 

0.0784503 

0.070  5605 

680 

0.0340365'  0.0306138 

254 

17 

+0.992  9461 1  +0.993  6437 

-  50 

-0.062  6651 

-0.054  7646 

-683 

-0.037  1887  -0.033  7612 

-263 

18 

0.9942668,  0.9948154 

38 

0.046  8596 

0.0389508 

686 

0.0203316    0.0169004 

273 

19 

0.995  «895 

0.995  6891 

25 

0.031 0387 

0.023  1239 

689 

0.0134678    0.0100339 

282 

20 

0.996  OZ41 

0.996  2643 

-  12 

-0-015  2070 

-0.007  2887 

691 

-0.006  5991 

-0.003 1636 

292 

21 

0.9964398 

0.9965406 

+    I 

+0x006305 

+0.0085500 

693 

+0.0002732 

+0.003  7^2 

301 

22 

+0.9965666 

+0-9965179 

+  14 

+0.0164692 

+0,0343874 

-695 

+0.007  X441 

+0.0105797 

-310 

23 

0.9963945 

0.996 1964 

38 

0.032  3040 

0.0403183 

697 

0.014  0146 

0.0174484 

319 

*4 

0.995  9237 

0.995  5764 

41 

0.048 1396 

0.0560376 

698 

0.0208810 

0.034  3 13 1 

328 

25 

0.995  1545 

0.9946580 

55 

0.0639415 

0.071 8407 

699 

0.037  7414 

0.031  x688 

337 

26 

0.9940871 

0.993  4418 

69 

0.079  7346 

0.0876325 

700 

0.0345938 

0.038  0163 

346 

27 

+0.992  7222 

+0.991 9284 

+  83 

+0.095  5039 

+0.1033780 

-701 

+0.0414357 

40.0448531 

-355 

28 

0.99x0604 

0.990 1 185 

97 

0.1112444 

0.1 19 1024 

701 

0.0483651 

0.051 6745 

364 

29 

0.989 1037 

0.9880132 

III 

0.126  9514 

0.1347908 

701 

0.055  0799 

0.058  4811 

372 

30 

0.9868500 

0.985  6133 

"5 

0.1426300 

0.1504383 

701 

0.061 8778 

0.065  3697 

381 

31 

0.9843034 

0.982  9204     140 

0.158  3451 

0.1660399 

701 

0.0686566 

0.073  0384 

389 

Apr.  I 

+0.981 4644 

+0.9799355 

+155 

+0.173  8331 

+0.181 591 1 

-701 

+0.0754147 

+0.078  7853 

-398 

2 

■*O'97^3340 

+0.976  6602 

1  +170 

+0.1893463 

+0.1970872 

-701 

+0.083  Z496 

+0.085  5078 

-406 
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SUN'S  CO-ORDINATES,  1914. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


Date. 

X 

True  Bquinox. 

Reduc. 

to 

Mean 

Eq'xof 

Jan.o. 

Y 

True  Bquinox. 

Rcduc. 

to 

Mean 

Eq'xof 

Jan.o. 

Z 

True  Bquinox. 

Reduc. 

to 

Mean 

Eq'xof 

Jan.o. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight, 

Noon. 

Noon. 

MidnighU 

Noon. 

Apr.    I 

-^0.981  4644 

+0.9799355 

+155 

+0.173  8221 

+O.181  591 1 

-701 

+0.0754147 

+0.078  7852 

-398 

2 

0.9783340 

0.976  6602 

170 

0.1893463 

0.1970872 

701 

0.082  1496 

0.085  5078,      406 

3 

0.9749141 

0.973  0958 

185 

O.2048131 

0.212  5236 

701 

0.0888594 

0.092  2042 1      414 

4 

0.971  2056 

0.969  2439'      200 

0.2202180 

0.2278957 

700 

0.0955421 

0.0988728.      422 

5 

0.967  2109 

0.965  io68|     215 

1 

0.235  5563 

0.243  1992 

699 

0.102  i960 

0.105  5114      430 

6 

+0.962  9318 

+0.960  6861 1  +231 

+0.2508238 

+0.2584297 

-697 

•fo.  108  8189 

+0.1 12  1 182 

-437 

7 

0-958  3699 

0.955  9834;     246 

0.2660163 

0.273  5831 

696 

O.I  15  4092 

O.I  18  6916 

444 

8 

0-953  5269 

0.951 0007     262 

0.281  1296 

0.288  6554 

694 

O.I2I9652 

0.1252298 

451 

9 

0.948  4050 

0.945  7400     278 

0.296  1599 

0.303  6426 

692 

0.1284852 

0.131 73II 

458 

zo 

0.9430060 

0.940  2030)     294 

0.3 1 1  103 1 

0.3185409 

690 

0.1349674 

0.138  1939 

465 

II 

+0-9373314 

+0.934  3913 

+310 

+0.325  9554 

+0.333  3462 

-688 

+0.I4I  4103 

+0.144  6165 

-472 

12 

0.9313829 

0.928  3065 

326 

0.3407128 

0.348  0547 

686 

0.147  8122 

O.1509971'      478 

13 

0.925  1622 

0.92195031    342 

0.3553714 

0.362  6624 

683 

0.154  I7I2 

0.1573343'      484 

14 

0.918  6710 

0.9153244 

359 

0.3699272 

0.377  1653 

680 

0.1604860 

0.163  6261'      490 

15 

0.9119109 

0.908  4307 

375 

0.3843762 

0.391  5593 

677 

0.1667545 

0.1698709.      496 

z6 

-^0.904  8839 

+0.901  2708;  +392 

+0.398  7141 

+0.405  8401 

-674 

+0.172  9751 

+0.1760668,   -501 

17 

0.897  5916 

0.893  8466!    408 

0.412  9367 

0.4200035 

670 

0.179 1458 

0.182  2 1 18 

507 

i8 

0.890  0361 

0.886 1604     425 

0.427  0400 

0.4340456 

666 

0.1852647 

0.1883042 

5" 

19 

0.882  2198 

0.8782146!      i1^2 

0.441  0197 

0.447  9618 

662 

0. 191 3301 

0.1943422 

517 

20 

0.874  1450 

0.870  OII3;      459 

t 

0.4548715;    0.4617482 

658 

0.1973402 

0.2003238;       522 

j 

21 

+0.86581381+0.861  5528 

+476 

+0.468  5913' +0.475  4002 

-^53 

+0.203  2929 

+0.20624721    -527 

22 

0.8572288*   0.8528421 

494 

0.4821746    0.4889140 

648 

0.209  1864 

0.212  IIO5        531 

23 

0.8483930    0.8438819 

5" 

0.495  61 79I    0.5022857 

643 

0.215  0I9I 

0.217  9120       535 

24 

0.8393090s   0.83467471     529 

0.5089168;    0.515  5108 

638 

0.2207891 

0.2236501-       539 

25 

0.8299795!   0.8252238'     546 

0.5220672     0.5285855 

633 

0.226  4947 

0.2293227 

543 

26 

+0.820  4079' +0.81 5  5323   +564 

+0.53506531+0.5415061 

-627 

•fo.232 1340 

+0.2349283 

-547 

27 

0.810  5973J   0.8056034     581 

0.5479073!    0.5542685 

621 

0.237  7055 

0.240  4652 1       551 

28 

0.80055091   0.7954403,     599 

0.560  5893 1    0.5668692 

61s 

0.243  2073 

0.2459317     554 

29 

0.790  27201   0.7850464!     616 

0.573  1077 

0.5793044 

609 

0.248  6382 

0.251 3264'     557 

30 

0.779  7641 

0.7744254 

634 

0.585  4588 

0.591  5705 

602 

0.2539963 

0.256  6476^     559 

May    I 

+0.7690309 

+0.763  5809 

+651 

+05976390 

+0.603  6640 

-595 

+0.2592801 

+0.261  8936'  -561 

2 

0.7580759 

0.752  5163 

669 

0.609  6450 

0.615  5818 

588 

0.264  4880 

0.267  0632!     563 

3 

0.7469027 

0.741  2356 

687 

0.6214739 

0.627  3208 

580 

0.269  6I9I 

0.272  1553I     565 

4 

0.7355154 

0.7297425 

705 

0.633  1223 

0.6388779 

572 

0.2746718 

0.277  1684I     567 

5 

0.7239174 

0.7180406 

723 

0.644  5872 

0.6502500 

564 

0.279  6449 

0.282  IOI2*       569 

6 

+0.712  1125 

+0.706  1336 

+741 

+0.655  8659 

"K>.66i  4346 

-556 

+0.284  5372 

+0.2869527     -570 

7 

0.7001043 

0.6940251 

759 

0.6669557 

0.672  4289 

548 

0.2893476 

0.291  7217;       571 

8 

0.687  8963 

0.681  7184 

777 

0.677  8539 

0.683  2302 

539 

0.2940749 

0.296  4070        572 

9 

0.6754919 

0.6692173 

795 

0.688  5577 

0.693  8360 

530 

0.2987179 

0.301  0077        573 

10 

0.662  8950 

0.656  5253 

813 

0.699  0648 

0.7042437 

521 

0.303  2761 

0.305  52281       573 

II 

+0.650  1086 

+0.643  6454 

+831 

+0.7093725 

+0.7144508 

-512 

+0.307  7477 

+0-309  9508'  -573 

12 

0.637  1362 

0.630  5813 

849 

0.7194782 

0.7244543 

502 

0.312  1318 

0.314  2907!     573 

13 

0.623  9811 

0.6173361 

867 

0.7293789 

0.7342517 

492 

0.3164272 

0.3185413'     573 

14 

0.6106468 

0.603  9136 

885 

0.7390723 

0.7438402 

482 

0.3206328 

0.322  7014      573 

15 

0.597  1369 

0.5903172 

903 

0.748  5551 

0.7532168 

472 

0.3247471 

0.326  7698     572 

16 

+0.583  4549 

+0.5765507 

+920 

+0.7578249 

+0.762  3789 

-461 

+0.328  7692 

+0.3307451    -571 

17 

+0.5696049 

+0.562  6r8o 

+938 

+0.766  8785 

+0.7713236 

-450 

+0.332  6974 

+0.334  6261 

-570 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


1 
1 

Reduc. 

^f  V 

Reduc. 

rw                        Reduc. 

J^ 

to 
Mean 

Y 

to 
Mean 

z 

to 
Mean 

Date. 

True  Bqtiinox. 

Bq'x  of 
Jan.  0. 

True  Bquinox. 

Bq'x  of 
Jan.  0. 

True  Bquinox. 

Bq'x  of 
Jan.  0. 

Noon.             Midnight. 

Noon. 

Noon. 

'     Midnight. 

1 

Noon. 

Noon. 

Midnight. 

Noon. 

May  17 

+0.569  6049  +0.562  6180 

+  938 

+0.7668785 

+0.7713236 

-450 

+0.332  6974 

+0.3346261 

-570 

18 

0-5555906     0.5485232 

955 

0.7757138    0.7800486      439 

0.336  5309 

0.338  4"8 

569 

19 

0.541  4163 

0.5342703      973 

0.7843277     0.7885509      427 

0.340  2685 

0.342  1010 

567 

30 

0.5270858 

0.5198633      990 

0.7927178    0.7968282      415 

0.343  9090 

0-3456925 

565 

21 

O.5Z26034 

0.5053066,    1008 

0.8008816 

0.804  87781      403 

0.3474512 

0.349  1850 

563 

22 

+0-497  9735;  +o-490  ^©45  +1025 

+0.8088165 

+0.8126973    -390 

+0.3508938 

+0.352  5776 

-561 

23 

0.4832003-   0.4757614    1042 

0.816  5200 

0.8202844      377 

0.354  2362 

0.3558694 

558 

24 

0.4682884    0.4607818    1059 

0.823  9901 

0.827  6370 

363 

0.3574772 

0.3590593 

555 

2$ 

0.4532422    0.4456702;    1076 

0.831  2246 

0.8347527 

349 

0.3606157 

0.362  1463 

552 

26 

0.4380663    0.4304312,    1093 

0.838  22 1 1     0.8416296,     335 

0.363  6509 

0.365  1294 

548 

27 

+0.422  7656  +0.4150700  +11 10 

+0.8449779 

+0.848  2658 

-321 

+0.366  5818 

+0.3680081 

-544 

28 

0.407  3450I   0.399  5911     1126 

O.85Z4931 

0.8546596      306 
0.8608093       29Z 

0.3694080 

0.3707814 

540 

29 

0.3918090!   0.3839994    1143 

0.857  7651 

0.372  1283 

0.373  4486 

535 

30 

0.376  Z627I   0.3682994 

"59 

0.863  7920 

0.8667130 

276 

0.374  7423 

0.3760092 

530 

31 

0.3604103'   0.3524960 

"75 

0.869  5723 

0.872  3698 

260 

0.377  2493 

0.3784625 

525 

June  z 

+0.3445571  +0.3365942 

+119Z 

+0.875  1053 

+0.877  7787 

-244 

+0.3796488 

+0.3808082 

-520 

2 

0.328  6078    0.320  5986    1207 
0.3125672;   0.3045140    1222 

0.8803897 

0.882  9382 

228 

0.381  9405 

0.3830457      515 

3 

0.885  4241 

0.8878473        21 Z 

0.384  1237 

0.385  1747      509 

4 

0.2964397    0.2883449    1237 

0.890  2077 

0.892  5053        Z94 

0.386  1985 

0.387  1950 

503 

5 

0.280  2300J   0.2720956 

1252 

0.8947398!    0.896  91 1 1 

177 

0.388  1641 

0.389  1059 

497 

6 

+0.263  9423I +0.255  77o6j +1267 

+0.899  0191 

+0.901  0638 

-160 

+0.3900203 

+0.3909072 

-491 

7 

0.247  5811I   0.239  3743j    1282 

0.90304521    0.9049631 

142 

0.391  7667 

0.392  5987 

485 

8 

0.231 1506'   0.2229105    1296 

0.9068175    0.9086081 

124 

0.393  4031 

0.394  1800 

478 

9 

0.2146547    0.206  3837I    1310 

0.9103348    0.9ZZ9974 

los 

0.394  9292 

0.395  6506 

471 

10 

0. 198  0981    0. 189  7983 

1324 

0.9135959    O.9Z51303 

87 

0.396  3442 

0.3970100 

464 

zz 

+0. 181 4850. +0.1 73  1586  +Z337 

+0.9166005  +0.9180062 

-  68 

+0.397  6480 

+0.3982581 

-457 

12 

0.Z648197,   0.1564689 

1350 

0.9193473 

0.920  6236 

48 

0.398  8402 

0.399  3942 

450 

13 

0.148  1067J   0.1397337 

1363 

0.921  8351 

0.922  9818 

28 

0.3999201 

0.4004179 

442 

14 

0.1313504I   0.1229576 

1376 

0.9240635 

0.9250801 

-    8 

0.4008876 

0.401  3290 

434 

15 

0.1 14  5557    0.106  1454 

1388 

0.9260315;    0.9269176 

+  12 

0.401  7420 

0.402  Z267 

426 

z6 

+0.0977272  +0.0893017 

+1400 

+0.9277383+0.9284935 

+  33 

+0.402  4830 

+0.402  8109 

-417 

17 

0.0808696    0.0724314 

1411 

0.929  Z831 

0.9298071 

54 

0.403  I103 

0.403  3812 

408 

18 

0.0639877;   0.0555393 

Z422 

0.930365s 

0.9308582 

75 

0.4036237 

0.4038376 

399 

19 

0.047  0866    0.038  6302 

1433 

0.9312850 

0.931  6459 

96 

0.4040229 

C.404  1796 

390 

20 

0.030  1 709    0.02 1  7093 

1444 

0.931  9409 

0.932.1700 

118 

0.4043077 

0.404  4072 

381 

2Z 

+0.013  2460+0.004  7816 

+1454 

+0.932  3332 

+0.932  4304 

+140 

+0.404  4780 

+0.404  5201 

-371 

22 

-0.003  ^34  -0-0I2  1483 

1464 

0.9324615 

0.932  4266        162 

0.404  5335 

0.4045182 

361 

23 

0.0206124    0.0290750    1473 

0.9323257 

0.932  Z586|     184 

0.4044743 

0.4044017 

351 

24 

0.0375355    0.0459933 

1482 

0.9319255 

0.931 6265!     207 

0.4043004 

0.404  1705 

341 

25 

0.0544477!   0.0628980 

Z491 

0.931  2616 

0.9308307 

230 

0.404  01 19    0.403  8246 

330 

26 

-0.07Z3437  -0.0797841 

+1499 

+0.9303339 

+0.9297714 

+253 

+0.403  6088  +0.403  3644 

-319 

27 

0.088  2 186    0.096  6465 

1506 

0.929  143 1 

0.928  4492 

276 

0.4030915 

0.402  7901 

308 

28 

0.1050673.   0.1 13  4802 
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972 

20 

0.892  7797 

0.888  7967 

999 

0.4040625 

O.4II  1008 

1785 

0.1752984 

0.1783519 

973 

21 

-0.884  7467 

-0.880  6300 

-1036 

-0.418  1079 

-0.425  0834 

+1771 

-0.1813919 

-0.184  4181 

+973 

22 

0.8764470 

0.872  198 1 

1074 

0.432  0265 

0.438  9367 

1756 

0.1874302 

0.1904280 

973 

33 

0.8678835 

0.863  5036 

iiii 

0.445  8136 

0.452  6566 

1741 

0.193  41 13 

0.1963798 

973 

24 

0.8590588 

0.854  5495 

1148 

0.4594651 

0.466  2387 

1725 

0.1993334 

0.2022718 

972 

25 

0.849  97^ 

0.845  3387 

1 185 

0.472  9769 

0.4796791 

1709 

0.205  1947 

0.208  1020 

971 

26 

-0.8406379 

-0.8358740 

-1222 

-0.4863448 

-0.4929737 

+1692 

-0.2109935 

-0.2138689 

+969 

27 

0.8310474 

0.826 1584 

1259 

0.4995651 

0.506  1 185 

1675 

0.216  7381 

0.2195708 

967 

28 

0.8212074 

0.816 1948 

1296 

0.5126335 

0.519  1098 

1657 

0.2223968 

0.225  2060 

965 

29 

0.81 1 1208 

0.8059859 

1332 

0.5255467 

0.5319438 

1638 

0.2279982 

0.2307731 

963 

30 

0.800  7904 

0.7955348 

1368 

0.5383007 

0.5446168 

1619 

0.233  5306 

0.2362704 

960 

31 

-0.7902194 

-0.7848447 

-1404 

-0.5508917 

-0.557  1250 

+1599 

-0.2389923 

-0.241  6962 

•^57 

Nov.  I 

0.779  4110 

0.7739184 

1440 

0.5633162 

0.5694649 

1579 

0.2443819 

0.247  0491 

954 

2 

0.7683674 

0.762  7586 

1476 

0.575  5706 

0.5816329 

1558 

0.2496977 

0.3523275 

950 

3 

0.7570922 

0.7513686 

1512 

0.5876512 

0.593  6252 

1537 

0.2549383 

0.257  5299 

946 

4 

0-745  5883 

0.7397516 

1548 

0.599  5545 

0.605  4385 

1515 

0.260  102 1 

0.262  6547 

941 

5 

-07338589 

-0.7279105 

-1583 

-0.6112768 

-0.6170689 

+1493 

-0.265  1875  -0.267  7003 

+936 

6 

0.7219069 

0.7158485 

1617 

0.622  8144 

0.628  5129 

1470 

0.2701930,    0.2726652 

931 

7 

0.7097357 

0.703  5688 

165 1 

0.634  1640 

0.639  7672 

1446 

0.2751169!    0.2775479 

925 

8 

0.6973483 

0.691 0746 

1684 

0.645  3220 

0.6508281 

1422 

0.2799580.    0.2833469 

919 

9 

0.684  7481 

0.6783693 

1718 

0.656  2850 

0.661  6922 

1398 

0.2847144     0.2870604 

913 

10 

-0.6719386 

-0.665  4564 

-1752 

-0.667  0492 

-0.672  3556 

+1373 

-0.2893847  -0.2916872 

+906 

II 

0.6589231 

0.6523391 

1786 

0.677  61 10    0.6828149 

1347 

0.2939675     0.2962253 

899 

12 

0.645  7050 

0.639  02 1 1 

1820 

0.6879668    0.6930663 

1321 

0.2984606'    0.3006732)     891 

13 

0.632  2880 

0.625  5062 

1853 

0.698 1131    0.7031066    1294 

0.302  8630     0.305  0296 

883 

14 

0.6186762    0.61 1  7985 

1885 

0.7080464    0.7129320    1267 

0.3071729     0.3092926 

1 

875 

15 

-0.604  8735I  -0.597  9018 

-1917 

-0.717  7631  -0.722  5391  +1239 

-0.3113886,-0.3134608  +866 

16 

-0.590  8839.  -0.583  8204 

-1948 

-0.727  2596  -0.731  9242!+I2II 

-0.315  5088. -0.317  5325.  +857 

[Eph 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


X 

Reduc. 
to 

Y 

Reduc. 
1     to 

Z 

Reduc. 
to 

Mean 

Mean  I 

Mean 

Date. 

True  Equinox. 

Eq'xd 
Jan.o. 

True  Equinox.            ^'*  ^ 

Jan.  0. 

True  Equinox. 

Eq'xof 
Jan.  0. 

Noon.           Midnioht. 

Noon, 

Noon. 

Midnight,     j  Noon. 

Noon. 

Midnight. 

Noon. 

Nbv.i6 

-0.5908839 

-0.5838204 

-1948 

-0.7272596 

-0.731  9242J+1211 

-0.3155088 

-0.317  5325 

+857 

17 

0.576  71 18 

0.5695588 

1979 

0.7365324 

0.7410839 

1 183 

0.319  5317 

0.321  5062 

848 

18 

0.5623619 

0.555 12 18 

2010 

0.7455782 

O.7500151 

1154 

0.323  4559 

0.3253806 

838 

19 

0-5478390 

0.540  5141 

2040 

0.7543941 

0.7587148 

1 124 

0.327  2802 

0.329  1545 

828 

20 

0-533  1477 

0.525  7404 

2070 

0.762  9769 

0.767  1801 

1092 

0.3310034 

0.332  8266 

818 

21 

-0.5182928 

-0.5108056 

-2100 

-0.7713240 

-0.7754082 

+1061 

-0.3346240 

^■3363955 

+807 

22 

05032793 

0.49s  7146 

2129 

0.7794325 

0.7833967 

1029 

0.338  1410 

0.3398604 

796 

23 

0.488  1121 

0.4804725 

2158 

0.7873005 

0.791  1434 

997 

0.341  5536 

0.343  2204 

785 

24 

0.472  7962 

0.465  0838 

2186 

0.7949252 

0.7986456 

965 

0.3448607 

0.3464743 

773 

25 

0.457  3360 

0449  5534 

2214 

0.8023044 

0.8059014 

932 

0.3480612 

0.3496213 

761 

26 

-0.441  7366 

-0.433  8861 

-2241 

-0.809  4363 

-0.8129089 

+  898 

-0.351  i545 

-0.352  6606 

+749 

27 

0.4260026 

0.4180866 

2268 

0.816  3189 

0.819  6659 

864 

0.354  1396 

0.355  5913 

736 

28 

0.410 1387 

0.402  1596 

2294 

0.822  9498 

0.826  1704 

830 

0.3570157 

0.3584126 

723 

29 

0.394 1499 

0.386 1 100 

2320 

0.8293275 

0.832  4208 

795 

0.359  7820 

0.361  1237 

710 

30 

0.3780406 

0.3699423 

2345 

0.8354500 

0.838  4149 

759 

0.362  4377 

0.363  7238 

697 

Dec.  I 

-0.361 8156 

-0.353  6612 

-2370 

-0.841  3153 

-0.844  15 10 

+  723 

-0.364  9820 

-0.3662122 

+683 

2 

0.345  4797 

0.337  2717 

2394 

0.8469219 

0.8496277 

687 

0.367  4142 

0.368  5881 

668 

3 

0-3290378 

0.320  7785 

2418 

0.852  2682 

0.8548430 

650 

0.369  7336 

0.3708507 

654 

4 

0.312  4944 

0.304 1861 

2441 

0857  3520 

0.859  7952 

613 

0.3719393 

0.372  9993 

639 

5 

0.295  8542 

0.287  4993 

2463 

0.862  1722 

0.8644827 

575 

0.3740307 

0.375  0333 

624 

6 

-0.279  1221 

-0.2707232 

-2485 

-0.866  7267 

-0.8689040 

+  537 

-0.3760071 

-0-3769519 

+609 

7 

0.262  3030 

0.2538623 

2506 

0.871  0144 

0.873  0576 

498 

0.3778677 

0.378  7544 

593 

8 

0.245  4017 

0.2369217 

2527 

0.8750335 

0.876  9418 

459 

0.3796119 

0.3804400 

576 

9 

0.2284230 

0.2199063 

2547 

0.878  7824 

0.8805551 

419 

0.381  2388 

0.382  0082 

559 

10 

0.2113721 

0.202  8211 

2566 

0.882  2597 

0.883  8961 

379 

0.382  7480 

0.383  4582 

542 

II 

-0.1942539 

-0.1856712 

-2584 

-0.885  4640 

-0.8869631 

+  338 

-0.384 1386;  -0.384  7892 

+525 

12 

0.1770737 

0.168  462 1 

2602 

0.888  3934 

0.889  7548 

297 

0.3854099 

0.386  0006 

508 

13 

0.1598370 

0.151 1990 

2619 

0.891  0470 

0.892  2698 

256 

0.3865613 

0.3870919 

491 

14 

0.1425490 

0.1338876 

263  s 

0.8934231 

0.894  5069 

214 

0.3875923    0.3880625 

474 

15 

0.125  2156 

0.1 16  5335 

2650 

0.8955210 

0.896  4652 

172 

0.388  5024    0.388  9120 

456 

16 

-0. 107  8422 

-0.099  1425 

-2665 

-0.897  3394 

-0.898  1436 

+  130 

-0.389  2912 

-0.389  6399 

+438 

17 

0.0904350 

0.081  7204 

2679 

0.8988776 

0.899  5413 

87 

0.3899581 

0.3902458 

420 

18 

0.072  9995 

0.0642731 

2692 

0.900  1348 

0.9006581 

44 

0.3905030    0.3907298 

402 

19 

0.055  5418 

0.046  8064 

2704 

0.901  mo 

0.901  4935 

+       I 

0.3909260    0.391 0916 

384 

20 

0.0380677 

0.029  3263 

2716 

0.901 8056 

0.902  0474 

-    43 

0.3912266    0.391 3311 

365 

21 

-0.020  5829 

-0.0118383 

-2726 

-0.902  2189 

-0.9023199 

-    87 

-0.391 4051  -0.391  4485 

+346 

22 

-0.003  0932 

+0.005  6518 

2736 

0.902  3505 

0.9023109 

131 

0.391  4615I   0.3914440 

326 

23 

+0.014  3960 

0.023  1388 

2746 

0.902  201 1    0.902  02 1 1 

176 

0.3913960'   0.391 3176 

306 

24 

0.031 8794 

0.040  61 7 1 

2755 

0.901  7709    0.901 4506 

221 

0.391  2088    0.391 0696 

286 

25 

0.0493513 

0.058  0813 

2763 

0.901  0603 

0.900  5999 

266 

0.390  9000    0.390  7001 

266 

26 

+0.066  8064 

+0.075  5259 

-2768 

-0.9000695  -0.8994692 

-  312 

-0.390  4698  -0.390  2092 

+245 

27 

0.084  2393 

0.092  9459 

2773 

0.898  7992 

0.8980595      358 

0.3899184    0,3895974 

225 

28 

0.1016450    0.1 10  3359 

2777 

0.8972501'   0.896  3711      404 

0.3892462!   0.3888648 

204 

29 

0.1190180 

0.1276907 

2781 

0.8954226    0.8944048,     450 

0.38845331   0.388  01 18 

»83 

30 

0.1363533    0.1450052    2785 

0.8933177'  0.892  1613      496 

0.3875403    0.3870387 

1 

162 

31 

+0.153  6458^+0.162  2744  -2787 

-0.8909358-0.8896413-  542 

-0.3865072  -0.385  9458J  +141 

32 

+0.1708904 

+0.1 79  4931' 

-2788 1 

-0.8882779 

-0.8868457 

-  588 

-0.385  3545 

-0.384  7334 

+  119 

lEph  Ml 


208    MOON'S  LONGITUDE  AND  LATITUDE,  1914. 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


JANUARY. 

PBBRUARY. 

MARCH. 

Day  of 

Dayol 

Month. 

Dayol 
Moath. 

MOBtlt. 

Truel/mg. 

Latitude. 

Latitude. 

Latitude. 

•      /       tt 

•      t      ft 

•      1       tt 

•      t      tf 

•    •  /       tt 

•      *       tt 

I.O 

337  14    8.6 

-0  52  39-5 

1.0 

20  40  15.2 

+3     I  41.2 

1.0 

28  57     5-7 

+3  41   14. 1 

1-5 

343  13  33-S 

-0  20  57.0 

1.5 

26  34  59- 1 

3  27    3.1 
3  5«>  18.2 

1.5 

34  52  137 

4    3  34.3 

a.o 

349  xo  350 

•K>  10  48.4 

3.0 

32  31  11.8 

2.0 

40  48  43-2 

4  23  22.4 

«S 

355     5  50.4 

0  43  x8.8 

2.5 

38  39  33.0 

4  zz  ZZ.6 

2.5 

46  47    4.9 

4  40  25.6 

30 

0  59  59-3 

I  13  17.1 

3-0 

44  30  38.2 

4  29  29.0 

3-0 

52  47  51-0 

4  54  312 

3.5 

6  53  42.6 

+1  43  26.7 

3-5 

50  35    8.3 

+4  44  55-8 

3-5 

58  51  34.4 

+5    5  27.5 

4.0 

12  47  41.9 

2  12  31.4 

4.0 

56  43  38.9 

4  57  17-^ 

4.0 

64  58  48.6 

5  13    3-0 

4.5 

18  42  39.0 

2  40  15-3 

4.5 

63  56  44.6 

5      6  30.3 

4.5 

71  10    7.2 

5  17    6.9 

50 

24  39  15.2 

3    6  23.4 

50 

69  14  56.9 

5  "  49-8 

5.0 

77  26    2.9 

5  17  29.2 

55 

30  38  10.5 

3  30  36.6 

5-5 

75  38  43.4 

5  13  33-4 

5-5 

83  47     70 

5  14    0.8 

6.0 

36  40    3.6 

+3  53  41^ 

6.0 

83    8  36.6 

+5  II  191 

6.0 

90  Z3  48.6 

+5    6  34.  z 

6.5 

42  45  29.8 

4    13    30.7 

6.5 

88  44  33.0 

5    4  57-3 

6.5 

96  46  33-2 

4  55    3-4 

7.0 

48  55     1-9 

4  39  17. 3 

7-0 

95  36  43.3 

4  54  20.8 

7.0 

103  25  41.8 

4  39  25.7 

7-5 

55    9    8.1 

4  43  X4-4 

Z-5 

Z09  15  35.8 

4  39  25.9 

7.5 

xxo  XI  30.1 

4  19  41.1 

8.0 

6z  28  11.7 

4  S3  55.7 

8.0 

Z09  10  36.7 

4  30  Z3.8 

8.0 

117    4    6.5 

3  55  54.0 

8.S 

67  52  30.5 

+5     I     5-5 

8.5 

116  II  38.9 

+3  56  508 

8.5 

124    3  312 

+3  28  Z4.0 

9.0 

74  22  15.7 
80  57  31 -5 

5    4  29.3 

9.0 

133  18    7.3 

3  29  29.5 

90 

131    9  35-6 

^  56  56.3 

9-5 

5    3  54.6 

9-5 

130  39  48.1 

3  58  39.0 

9.5 

138  22    0.9 

2   33    33.8 

xo.o 

87  38  14.7 

4  59  II  «7 

lO.O 

137  45  50-0 

»  24  15.3 

10.0 

X4S  40  Z7.8 

I    45      2.3 

X0.5 

94  24  14.8 

4  50  14.3 

10.5 

145    5  24.9 

z  47  30.8 

10.5 

153    3  46.7 

I    5  29.8 

xz.o 

loz  15  14.0 

+4  37    0.7 

II.O 

153  37  40.0 

+z    8  33.5 

IZ.O 

z6o  3z  38.6 

-KO   34  37.Z 

"5 

108  10  47.6 

4  19  33-9 

".5 

159  51  39-5 

+0  38    6.0 

1Z.5 

168    2  55.1 

-0  Z7  Z9.S 

12.0 

115  10  25.4 

3  58    2.6 

13. 0 

167  16  36.9 

-0  Z3   46.0 

12.0 

175  36  31 -6 

0  59    0.3 

".5 

123    13  32.6 

3  32  41.4 

12.5 

174  41    6.4 

0  53  25-6 

12.5 

X83  xz  18.7 

I  39  44.1 

130 

U9  19  209 

3    3  50.5 

13-0 

i8a    4  45-3 

I  33    70 

13-0 

X90  46    4.8 

3  z8  4Z.4 

13-5 

X36  37  40.8 

+2  31  55.5 

13.5 

189  36  35.9 

-3  zi    6.4 

13.S 

198  Z9  38.9 

-^  55    5.4 

Z4.0 

143  37  23.7 

I  57  37.0 

14.0 

196  45  55-7 
304    3    8.8 

3  46  43.6 

14.0 

205  50  53-7 

3  28  Z4.7 

14.5 

150  47  58.7 

I  30  59.6 

14.5 

3  19  23.4 

14.5 

213  18  47.4 

3  57  34.8 

X5.0 

157  58  53-5 

0  43  IO-5 

150 

311    14  46.3 

3  48  36.5 

15-0 

220  42  26.  z 

4  33  38.6 

15.5 

X65    9  35-3 

■K>    4  38.9 

15.5 

3i8  33  35.9 

4  13  59-2 

15.S 

228    z    4.9 

4  43     71 

x6.o 

173  19  36-9 

-0  33  55.7 

16.0 

335  27    51.9 

-4  35  13.8 

z6.o 

235  Z4    9.2 

-4  58  48.9 

16.5 

X79  28  35.5 

in  54.4 

16.5 

23a    27    54,4 

4  52    8.0 

16.5 

242  21  Z4.5 

5    9  40.0 

17.0 

x86  36  12.7 

I  48  39-6 

17.0 

239   23   28.8 

5    4  350 

17.0 

249  22     6.3 

5  15  42.5 

^75 

193  43  14.4 

a  23  36.3 

17-5 

246    14  34.8 

5  12  32.6 

17.5 

256  z6  39.  z 

5  17    3-7 

z8.o 

300  46  39.4 

3  56  13. I 

z&o 

253    I  15-5 

5  z6    3.7 

18.0 

263    4  555 

5  13  54.9 

18.5 

3P7  48  49-3 

-3  25  58.5 

18.5 

259  43  36.7 

-5  15  IO-9 

18.5 

269  47    4.9 

-5    6  30.8 

19.0 

314  49    7-9 

3  52  302 

19.0 

266  2Z   46.3 

5  10    5-9 

19.0 

276  23  22.5 

4  55    8.3 

X9S 

321  47  19.8 

4  15  26.1 

195 

272  55  53-4 

5    0  59-2 

19-5 

282  54    7.6 

4  40     5-9 

20.0 

228  43  19.8 

4  34  29.1 

30.0 

279  26    7.9 

4  48    4.5 

20.0 

289  19  42.6 

4  »i  43-2 

30. 5 

235  37     2.9 

4  49  36.2 

20.5 

285  52  40.3 

4  31  37.5 

20.5 

295  40  32.2 

4    0  30.4 

21.0 

243  38  33.1 

-5    0    8.5 

3I.O 

293  X5  40.6 

-4  zz  55.6 

21.0 

301  57     2.0 

-3  36  z8.z 

ai-S 

249  17  X3-3 

5    6  31.3 

21-5 

298  35  19-7 

3  49  17-9 

21-5 

308    9  38.x 

3    9  57-2 

32.0 

256    3  25.8 

5    8  33.6 

32. 0 

304  5z  47.6 

3  24    4-4 

22.0 

314  18  46.3 

2  41  38.5 

22.5 

363  46  51.8 

5    6  18.9 

23.5 

3"    5  14.3 

2  56  36.2 

22.5 

320  24  51.6 

2  zz  431 

23.0 

369  37  31.8 

4  59  54.0 

23.0 

317  IS  50.0 

2  27  Z5.0 

23.0 

326  28  18.2 

z  40  3Z.8 

23.5 

376    4  45-9 

-4  49  39.5 

23.S 

323  23  450 

-I  56  23.0 

235 

332  29  28.8 

-I    8  25.4 

24.0 

283  38  54.9 

4  35  192 

24.0 

329  29    9.9 

X  24  22.6 

24.0 

338  28  44.7 

0  35  44.7 

24.5 

389    9  40.5 

4  17  39.6 

24.5 

335  32  16.1 

0  5z  36.1 

24.5 

344  26  25.8 

-0    2  50.2 

25.0 

295  36  555 

3  56  49-7 

25.0 

341  33  15.7 

-0  18  25.6 

25.0 

350  22  50.7 

+0  29  57.9 

25-5 

302     0  35.1 

3  33  10.3 

255 

347  32  22.0 

+0  14  47.6 

25-5 

356  z8  z6w9 

I     2  Z9.7 

26.0 

308  30  36.9 

-3     7    3.6 

26.0 

353  29  49.5 

+0  47  42.5 

26.0 

2  13    0.9 

+1  33  55-8 

26.5 

314  37     1-6 

2  38  52.9 

26.5 

359  25  54.4 

I  19  590 

26.5 

8    7  18.5 

2     4  27.3 

27.0 

330  49  53.2 

2     9     1.7 

27.0 

5  20  54.3 

I  51  18.2 

27.0 

14    I  25.0 

2  33  3^'^ 

27-5 

326  59  19.4 

I  37  53-3 

27-5 

II  15    8.9 

2  21  22.0 

27-5 

19  55  35.5 

3     I     51 

28.0 

333     5  315 

I     5  50.8 

28.0 

17    8  59.7 

2  49  53-2 

28.0 

25  50    5-5 

3  26  37.5 

28.S 

339    8  44.3 

-0  ss  16.8 

28.5 

23    2  50.2 

+3  16  35-6 

28.5 

31  45  10.9 

+3  49  57.9 

29.0 

345    9  16.2 

-0    0  32.5 

29.0 

28  57     5-7 

3  41  14.1 

29.0 

37  41    7.9 

4  10  51.8 

295 

351     7  29.4 

+0  32     1.8 

295 

34  52  13-7 

4    3  34.3 

295 

43  38  14.  z 

4  29     5.9 

30.0 

357    3  49- 1 

I     4    6.6 

30.0 

40  48  43.2 

4  23  22.4 

30.0 

49  36  48.4 

4  44  28.0 

30-5 

2  58  43-5 

I  35  23.7 

30.5 

46  47    4.9 

4  40  25.6 

30-5 

55  37  IO-8 

4  56  46.8 

310 

8  52  43-4 

+2     5  36.0 

310 

52  47  51  0 

+4  54  31-2 

31.0 

6z  39  43  0 

+5     5  52.1 

31-5 

14  46  32.2 

+2  34  27.1 

31-5 

58  51  34-4 

+5     5  27.5 

31.5 

67  44  48.2 

+5  II  34.9 

[Eph  X4J 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


APRIL. 

MAY.         1 

JXWE. 

Day  of 

Dayol 
Month. 

Day  of 
Month. 

Month. 

TraeLoog. 

Latitiide. 

Latitude. 

True  Lone. 

Latitude. 

•      t      tt 

•      t      tt 

•      t       tf 

•      t      It 

•           t         n 

•      t       tf 

Z.O 

73  52  51-0 

+5  13  47-4 

1.0 

108  39  0.0 

IIS  0  32.6 

+4  8  52.7 

1.0 

159  2   1.6 

+0  6  35.6 

1-5 

80  4  17.3 

5  12  22.9 

1-5 

3  47  lO-S 

I-S 

165  58  550 

-0  30  6.4 

3.0 

86  19  33-7 

5  7  159 

2.0 

121  42  30.8 

3  22  14. 1 

2.0 

173   0   2.1 

I  6  43.0 

2-5 

9a  39  7-7 

4  58  22.7 

2.5 

128  31  14.9 

2  54  15.9 

2-5 

180   S  22.2 

I  42  38.9 

3-0 

99  3  a6.6 

4  45  41.2 

30 

135  5  3-7 

2  23  31.9 

30 

187  14  48.6 

2  17  17.6 

35 

105  3a  56.9 

+4  20  11.3 
4  8  55.6 

3.5 

X41  54  13-8 

+1  50  21.3 

3-5 

194  28   7.4 

-^  50  1-7 

4.0 

ZZ3  8  3.4 

4.0 

148  48  58.7 

I  IS  7-3 

4.0 

201  44  56.3 

3  20  14.2 

45 

118  49  8.3 

3  44  59-8 

4.5 

155  49  26.5 

0  38  17-5 

4.5 

209  4  43-9 

3  47  19-8 

5-0 

125  36  30.2 

3  17  33-3 

50 

162  55  39.0 

+0  0  23.5 

50 

216  26  50.1 

4  10  45-8 

55 

13a  30  33.2 

2  46  49-9 

5-5 

170  7  30.0 

-o  37  59-2 

5-5 

223  so  26.6 

4  30  3-4 

6.0 

139  30  Si-o 

+2  13  8.2 

6.0 

177  24  43.8 

-I  16  11.4 

6.0 

231  14  38.3 

-4  44  49-7 

6.5 

146  37  55-2 

I  36  524 

6.5 

184  46  54.4 

I  53  308 

6.5 

238  38  25.0 

4  54  48.1 

7.0 

153  SI  24.0 

0  58  32.7 

7.0 

192  13  24.5 

2  29  13.7 

7.0 

246  0  43-5 

4  59  49-3 

75 

161  10  56.0 

+0  18  44.8 

li 

199  43  25.6 

3  2  36.3 

7.5 

253  20  31.2 

4  59  51-6 

8.0 

168  35  58.5 

-0  21  50.2 

207  15  59-2 

3  32  56.4 

8.0 

260  36  48.5 

4  55  II 

8.5 

176  5  47-4 

-I  2  26.4 

8.5 

214  49  57.8 

-3  59  35-7 

8.5 

267  48  41. 1 

-4  45  30-6 

9.0 

183  39  27.4 

I  42  154 

9.0 

222  24  7.9 

4  22  I.I 

9.0 

274  55  22.3 

4  31  390 

9.5 

191  IS  53-3 

2  20  27.5 

9.5 

229  57  12.4 

4  39  46.8 

95 

281  56  15.1 

4  13  49-7 

lO.O 

1 

198  53  52-3 

2  56  14.2 

lO.O 

237  27  54.7 

4  52  35-1 

lO.O 

288  50  52.6 

3  52  29.7 

10.5 

206  32  6.3 

3  28  50.4 

10.5 

244  55  2.1 

5  0  17.1 

10.5 

295  38  58.4 

3  28  8.0 

1 

IX.O 

214  9  15.4 

-3  57  36.7 

II.O 

252  17  28.4 

-5  2  52.8 

II.O 

302  20  26.7 

-3  I  14.5 

II.5 

231  44   X.O 

4  22  I.O 

"•5 

259  34  16.9 

5  0  29.9 

"•5 

308  ss  21.4 

a  3a  18.8 

12.0 

229  15   9.3 

4  41  39-8 

12.0 

266  44  42.9 

4  53  23.0 

12.0 

315  23  55-2 
321  46  28.3 

2  I  49.6 

".5 

236  41  34-7 

4  56  18.5 

12.5 

273  48  X4.0 

4  41  52.0 

".5 

I  30  14.2 

13-0 

244  2  21.5 

5  5  51-4 

130 

280  44  30.4 

4  26  20.9 

13.0 

328  3  27.1 

0  57  58.2 

13.5 

35Z  16  45.8 

-5  10  20.9 

13-5 

287  33  24.6 

-4  7  16.0 

13-5 

334  15  23.1 

-^   2S  24.9 

14.0 

258  24  16.3 

5  9  56.0 

14.0 

294  IS  0.4 

3  45  S-i 

14.0 

340  22  51.5 

+0   7   4.0 

H.5 

265  24  34.3 

5  4  514 

14-5 

300  49  31.2 

3  20  15.9 

14.5 

346  26  30.5 

0  39  8.7 

15.0 

^7^   17  S3-^ 

4  55  26.2 

15-0 

307  17  19.0 
313  38  52.1 

2  53  15-4 

150 

352  26  59.6 

I  10  30.8 

HS 

279  3  16.5 

4  42  a.o 

15-5 

2  24  29.7 

15-5 

358  24  59.3 

I  40  53-3 

16.0 

285  41  57-3 

-4  25  1.9 

16.0 

319  54  43-8 

-I  54  23.5 

16.0 

4  21  10.4 

+2   10  0.4 

16.S 

29a  13  56.0 

4  4  50.0 

16.5 

326  5  31.0 

z  23  ao.o 

16.5 

10  16  12.9 

2  37  371 

17.0 

298  39  39-0 

3  41  50-5 

17.0 

332  II  52.8 

0  51  40.8 

17.0 

16  10  45-8 

3  3  28.9 

17.5 

304  59  36.9 

3  16  27.1 

175 

338  14  29.6 

-0  19  46.2 

17-5 

2a  5  26.1 

3  27  22.0 

18.0 

311  14  23.4 

2  49  2.8 

18.0 

344  14  1.7 

40  12   4.6 

18.0 

28  0  48.6 

3  49  2.8 

18.5 

317  34  33-9 

-2  19  59.8 

18.5 

350  "  9-3 

+0  43  33-6 

18.S 

33  57  25.9 

+4  8  18.2 

19.0 

323  30  44.2 

I  49  39.6 

19.0 

356  6  31. 1 

I  14  23.4 

19.0 

39  55  47-4 

4  24  55-3 

19.5 

329  33  304 

I  18  23.0 

19-5 

2  0  44.1 

I  44  174 

19-5 

45  56  19-0 

4  38  41 -9 

30.0 

335  33   27.6 

0  46  29.8 

20.0 

7  54  22.9 

2  12  59.4 

20.0 

51  59  23.1 

4  49  26.2 

30.5 

341  31  9-3 

-0  14  19.6 

20.5 

13  47  59-8 

2  40  13.4 

20.5 

58  5  18.3 

4  56  57-5 

31.0 

347  27  71 

+0  17  48.7 

21.0 

19  42  4.0 

+3  5  44.0 

21.0 

64  14  19.2 

+5  I  6.2 

31.5 

353  21  507 

0  49  36.6 

21.5 

25  37  1-7 

3  29  16.0 

21.5 

70  26  36.5 

5  I  44.1 

33.0 

359  15  47-4 

I  20  45.9 

22.0 

31  33   16.1 

3  50  34.8 

22.0 

76  42  16.8 

4  58  451 

33.5 

5  9  21.7 

I  50  58.7 

22.5 

37  31  7-1 

4  9  26.0 

22.5 

83  I  23.4 

4  52  5-2 

33.0 

IX  2  56.0 

2  19  575 

23.0 

43  30  51-2 

4  25  36.2 

23.0 

89  23  56.1 

4  41  43-1 

23.S 

16  56  50.3 

+2  47  25.1 

235 

49  32  41.8 

+4  38  52.6 

235 

95  49  51-9 

+4  27  40.7 

34.0 

22  51  23.2 

3  13  51 

24.0 

55  36  49-8 

4  49  3-7 

24.0 

102  19  5.5 

4  10  2.9 

245 

28  46  47.2 

3  36  41.4 

24.5 

61  43  23.3 

4  55  59-5 

245 

X08  51  30.1 

3  48  58.2 

25.0 

34  43  19.2 

3  57  58.8 

25.0 

67  52  28.1 

4  59  31-4 

25.0 

IIS  26  58.0 

3  24  38.8 

25.5 

40  41  10.7 

4  16  43.0 

25-5 

74  4  8.5 

4  59  32.9 

25-5 

122  s  21.0 

2  57  20.4 

36.0 

46  40  32.9 

+4  32  40.9 

26.0 

80  18  27.6 

+4  55  59-6 
4  48  49-4 

26.0 

128  46  31.3 

+2   27  22.0 

36.5 

52  41  36.5 

4  45  40- 4 

26.5 

86  35  27.8 

26.5 

135  30  22.1 

I  55  6.0 

37.0 

58  44  31.7 

4  55  310 

27.0 

92  55  II-2 

4  38  2.7 

27.0 

142  16  47.9 

I  20  S7-8 

'1-5 

64  49  29.1 

5  2  3.7 

275 

99  17  40.5 

4  23  42.9 

27s 

149  s  44.2 

0  45  25.2 

38.0 

70  56  39-6 

5  5  IO-9 

28.0 

105  42  59-4 

4  5  55-8 

28.0 

155  57  7-8 

+0  8  58.3 

»8-5 

77  6  15.1 
83  18  28.8 

+5  4  46.9 

28.5 

112  II  12.9 

+3  44  50.0 

28.5 

162  50  56.9 

-0  27  50.9 

39.0 

5  0  48.0 

29.0 

118  42  27.3 

3  20  37.2 

29.0 

169  47  9-9 

I  4  29.5 

«9S 

89  33  35-3 

4  53  ".I 

295 

125  16  50.7 

2  53  3»-7 

295 

176  45  45-2 

I  40  23.6 

30.0 

95  51  50-7 

4  41  59-1 

30.0 

131  54  32.5 

2  23  50.8 

30.0 

183  46  40.3 

2  14  59- 1 

30.5 

102  13  32.6 

4  27  II. 2 

30.5 

138  35  43-4 

I  51  54.5 

305 

190  49  50.7 

2  47  42.3 

3X.0 

108  39  0.0 

+4  8  52.7 

31-0 

145  20  34.7 

+1  18  5.7 

31.0 

197  55  9-6 

-3  18  0.4 

31.5 

115  8  32.6 
84368*»-i9i4- 

+3  47  IO-5 

14 

31-5 

152  9  17.4 
(Rph  ul 

+0  42  49-9 

3^5 

205  2  26.0 

-3  45  22.1 
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JULY.                    1 

AUGUST. 

SEPTEMBER. 

Day  of 

Day  of 
Month. 

Dayol 
Month. 

Moath. 

JW#^Wfc>^*<i» 

True  Long. 

Latitude. 

TrueLoQff. 

LaUtude. 

True  Long. 

Latitude. 

e        /         // 

•      f      ft 

m       t          ti 

•      t      tt 

•      1       /« 

e        f         i» 

I.O 

197  55    9-6 

-3   18     0.4 

1.0 

351    30    56.4 

-5  "  44.5 

1.0 

302    8    6.8 

-3    56    32.7 

i-S 

205    2  26.0 

3  45  22.1 

1.5 

358    19   33.4 

5    5  59-8 

1-5 

308  36  18.8 

2    25    31.4 

2.0 

213    II    25.0 

4    9  18.7 

3.0 

265  15  49-5 

4  55  47.5 

2.0 

315     I    6.4 

I  53     5-3 

3.5 

219    21    46.5 

4  29  34.5 

2.5 

373     9  38.4 

4  41    31. 1 

2.5 

321  33  35.6 

I  19  31-' 

30 

226  33     S-3 

4  45  177 

30 

379     0  10.5 

4   23    58.3 

30 

327  40  53.2 

0  45  151 

3-5 

233  44  5I-I 

-4  5^  41 -3 

3-5 

285  47  38.7 

-4      I      0.3 

35 

333  56    6.2 

-0  10  43.1 

4.0 

240  56  29.1 

5    3  23.3 

4.0 

393  31  36.7 

3  35  50.8 

4.0 

340      8   23.6 

+0  33  40.1 

4.5 

248    7  20.5 

5    5  17-8 

4.5 

399  II  51.0 

3    7  56.6 

4.5 

346  17  SI. 5 

0  57  30.8 

50 

255  16  44.6 

5    2  35.0 

S-o 

305  48  10.5 

2  37  45-3 

5-0 

353  34  43.5 

I  30  26.6 

5'S 

262  23  59.4 

4  54  510 

5-5 

313    30  37.6 

2     5  45.7 

5-5 

358  29    7.3 

3     2     6.8 

6.0 

369  28  23.5 

-4  43  48.0 

6.0 

318  48  37.8 

-I  33  36.8 

6.0 

4  31  19.6 

+3  33  13.5 

6.5 

376  39  18.4 

4  26  33.4 

6.5 

335    13   40.6 

0  58  16.9 

6.5 

10  31  34.2 

3     0  26.4 

7.0 

383  36    8.8 

4    6  39.3 

7.0 

331  32  39-8 

-0  23  43-5 

7.0 

16  30    7.9 

3  26  32.8 

7-5 

390  18  35.3 

3  43     i-i 

l^ 

4537  48  42.2 

+0  10  47.3 

2-5 

33  27  19.5 

3  50  178 

8.0 

297     5  44.2 

3  16  37.1 

8.0 

344    0  59.7 

0  44  50.9 

8.0 

28  23  30.0 

4  II  39.1 

8.5 

303  47  49-5 

-^  47  471 

8.5 

350    9  46.8 

+1  18    5.1 

8.5 

34  19    2.3 

+4  29  55-8 

9.0 

310  24  31.7 

3  17     1.3 

9.0 

356  15  33.1 

I  50    9-3 

9.0 

40    14   31.3 

4  45  28.4 

9-5 

316  55  49.1 

I  44  49.3 

9.5 

3  18     7.6 

3  20  44.8 

9-5 

46    9  53-8 

4  57  58.S 

lO.O 

333  31  47.1 

I  II  40.3 

lO.O 

8  18  37.9 

2  49  34.8 

lO.O 

52    6    9.0 

5     7  18.5 

IO-5 

329  42  36.8 

0  38     1.3 

10.5 

14  16  50.3 

3  16  34.4 

10.5 

58    3  370 

5  13  22.1 

II.O 

335  58  35.8 

-0    4  179 

II.O 

30  13  45-0 

+3  40  59-8 

II.O 

64    3  49.7 

+5  16    3.7 

"•5 

343  10    7.0 

+0  39    6.6 

"•5 

36    9  43.0 

4    3     8.9 

"•5 

70    4  19.9 

5  15  18.4 

12.0 

348  17  37.3 

I     I  50.9 

I3.0 

32     5  17-9 

4  23    40.4 

12.0 

76    8  41. I 

5  II    2.2 

".$ 

354  21  37.1 

I  33  35.6 

12.5 

38      I      4-2 

4  39  24.0 

12.5 

83  16  37.1 

5    3  12-3 

130 

0  33  40.4 

2     4    31 

130 

43  57  36.7 

4  53  10.3 

130 

88  38  II. I 

4  51  46.8 

13.S 

6  31  33.6 

+2  32  57-5 

13-5 

49  55  31-2 

+5    3  50.0 

13.5 

94  44  25.5 

+4  36  45-4 

14.0 

13    18    30.9 

3    0    4.0 

14.0 

55  55  22.9 

5  II  14.9 

14.0 

loi     5  40.8 

4  18    9.6 

14.5 

18    14    13.4 

3  25    91 

145 

61  57  46.5 

5  15  17-3 

14-5 

107  33  34.8 

3  56    3-5 

150 

24    9  383 

3  48    0.0 

15.0 

68    3  15.4 

5  15  49-9 

150 

114    5    1-5 

3  30  33  8 

iS-S 

30    5  13-8 

4    8  34.7 

15.5 

74  13  31.4 

5  "  46.7 

15.5 

1 30  43  50-3 

3     I  510 

16.0 

36    I  37.3 

+4  36  II. 4 

16.0 

80  35  33.9 

+5    6    3.4 

16.0 

137  39    4.6 

+a  30    9.6 

16.5 

41  59  24- 5 

4  41     9-2 

16.5 

86  43  18.8 

4  55  33.5 

16.5 

134  30  50.6 

I  55  49-0 

17.0 

47  59    9-8 

4  53     7-3 

17.0 

93     5  58.6 

4  41  18.5 

17.0 

141  19    6.5 

I  19  137 

175 

54     I  25.0 

5     I  55.3 

'2-5 

99  33  51.2 

4  23  18.4 

'Z*5 

148  33  41.4 

0  40  535 

18.0 

60    6  38.9 

5     7  23.7 

18.0 

106    7    9.1 

4     I  37-2 

18.0 

155  34  14.9 

+0     I  23.5 

18.5 

66  15  17.3 

+5    9  24-0 

18.5 

113  45  59- 1 

+3  36  33.9 

18.5 

163  50  16.3 

-0  38  36.6 

19.0 

73  37  41.8 

5    7  48.4 

19.0 

119  30  31.7 

3     7  47-7 

19.0 

170  II     5-3 

1  18  23.1 

19s 

78  44  lO.I 

5    2  30.8 

19-5 

136  30  10.8 

2  36    8.5 

19-5 

177  35  52.9 

I  57  10.1 

20.0 

85    4  54.9 

4  53  27.5 

30.0 

^33  15  13.2 

2     I  47-5 

30.0 

185    3  41.8 

3  34  ii.i 

20.5 

91  30    4.6 

4  40  37-0 

20.5 

140  15    9.3 

I    35    I3.0 

20.5 

192  33  29.1 

3     8  40.8 

21.0 

97  59  42.3 

-f-4  34     0.8 

3I.O 

147  19  33 -o 

+0  46   54.0 

3I.O 

300    4    8.3 

-3  39  57  3 

21.5 

104  33  46.1 

4    3  44.2 

21.5 

154  27  53.5 

+0      7    30.3 

21.5 

207  34  3 1 -9 

4     7  237 

22.0 

III  12     9.7 

3  39  56.3 

33.0 

161  39  30.9 

-0  33    19.6 

33.0 

215    3  34.4 

4  30  29.9 

22.5 

117  54  42.1 

3  12  50.4 

22.5 

168  53  48.0 

I  II  53-2 

23.5 

333  30  13.8 

4  48  53-2 

23.0 

124  41     8.7 

2  42  44.3 

33.0 

176  10    0.8 

I  50  27.5 

33.0 

229  53  35-3 

S     3  18.8 

23s 

131  31  II. 7 

+3  10    0.4 

235 

183  37  35.0 

-3  37  19.9 

23.5 

337  13  51.8 

-5  10  40.1 

24.0 

138  24  30.8 

I  35     50 

34.0 

190  45  16.5 

3     I  501 

34.0 

344  37  35.3 

5  13  57-5 

24.5 

145  20  44.1 

0  58  28.4 

24.5 

198    3  53.3 

3  33  21.3 

24.5 

251  36  47-8 

5    12    18.2 

25.0 

152  19  28.9 

+0  30  43.7 

25.0 

205  19  35-0 

4    I  30.7 

35.0 

358  40  40.7 

5     5  54.7 

25-5 

159  20  22.3 

-0  17  33-3 

255 

312  34  45.7 

4  25  31.6 

25-5 

26s  38  54-2 

4  55     4.0 

26.0 

166  23     2.1 

-0  55  45.6 

36.0 

319  47  53-2 

-4  45     2.6 

36.0 

373  31  36.8 

-4  40    6.2 

26.5 

173  27     6.8 

I  33  15.6 

26.5 

226  58  30.0 

5    0    8.5 

26.5 

379  18  33.8 

4  21  33.9 

27.0 

180  32  16.2 

2     9  26.1 

37.0 

234    6  13.3 

5  10  30.0 

27.0 

285  59  55.7 

3  59  21.3 

27.5 

187  38  1 1. 4 

2  43  41.2 

27.5 

341  10  45.0 

5  16    3.4 

27.5 

393  36  18.0 

3  34  23.4 

28.0 

194  44  351 

3  15  27.2 

38.0 

348  II  51.7 

5  16  504 

38.0 

399    7  48.9 

3     6  55-6 

28.5 

201  51   10.8 

-3  44  13  0 

28.5 

255     9  23.4 

-5  "  57.4 

28.5 

305  34  48.6 

-2  37  23.6 

29.0 

208  57  42.6 

4    9  3I-I 

39.0 

363    3  13.8 

5    4  34-7 

29.0 

311  57  38.6 

3     6  12.6 

29- 5 

216     3  55.2 

4  30  57-9 

295 

268  S3  19.6 

4  51  56.6 

29-5 

318  16  40.5 

I  33  47.8 

30.0 

223     9  33-3 

4  48  13-9 

30.0 

275  39  40.1 

4  35  20.4 

30.0 

334  33  1S.8 

I     0  33  6 

305 

230  14  21. I 

5     I     4.2 

305 

283  33  16.3 

4  15    6.1 

305 

330  44  45.1 

-0  a6  53.9 

31-0 

337  18    3.4 

-5    9  18.7 

31.0 

389     I  10.3 

-3  SI  -35.6 

31.0 

336  54  27.5 

-K>     6  48.1 

31.5 

344  30  20.1 

-5  "  52.3 

31-5 

295  36  25.6 

l~3  35  13.8 

315 

343     I  41.3 

-K>  40     9.9 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


OCTOBER.                1 

• 

NOVBMBBR. 

DBCBMBER. 

Day  of 
Hooth. 

1 

Day  of 
Month. 

Day  of 
Month. 

Trae  Long. 

Latitude. 

Trae  Long. 

Latitude. 
•      /       // 

Trae  Long. 

'    Latitude. 

\          •        1         n 

•      f      tt 

•      /       /# 

•      t       It 

I    •      /      // 

I.O 

336  54  27.5 

+0    6  48.1 

1.0 

22     I   25.8 

+3  45  46.7 

1.0 

54  34    3-1 

+4  57  46.5 

1-5 

343     I  41.3 

0  40    9.9 

1-5 

27  57  130 

4     5  21.5 

1-5 

60  33    71 

4  59  19-5 
4  57  32.8 

3.0 

349     6  43.1 

I  12  50.0 

2.0 

33  52  56.5 

4  22  14.6 

2.0 

^  33  34-3 

2-5 

355    9  4«.3 

I  44  28.1 

2.5 

39  48  47-9 

4  36  16.0 

2.5 

72  35  319 

4  52  25.4 

3-0 

I  II  II. I 

2  14  44.7 

30 

45  44  57-7 

4  47  17-0 

30 

78  39    6.6 

4  43  57-6 

3-5 

7  "     50 

+2  43  21.9 

3-5 

51  41  35.8 

+4  55  10.6 

35 

84  44  24.4 

-¥4  32  12.2 

4.0 

13    9  42.6 

3  10    2.9 

4.0 

57  38  52.5 

4  59  511 

4.0 

90  51  31.6 

4  17  14.0 

45 

19    7  16. 1 

3  34  32.3 

4.5 

63  36  57-9 

5     I  14.7 

4.5 

97    0  35-4 

3  59  100 

5-0 

25    3  582 

3  56  36.4 

50 

69  36    3.2 

4  59  19-3 

5.0 

103  II  44.1 

3  38    91 

5.5 

31     0    1-9 

4  i6    3.0 

5-5 

75  36  21.2 

4  54    4.2 

5-5 

109  25     7.7 

3  14  22.5 

6.0 

36  55  40.5 

+4  32  41.2 

6.0 

81  38    6.3 

+4  45  30.6 

6.0 

115  40  58.3 

+2  48    3.6 

6-5 

42  51    9.2 

4  46  21.9 

6.5 

87  41  350 

4  33  41.3 

6.5 

121  59  30.1 

2  19  27.7 

70 

48  46  44.0 

4  56  57-4 

7.0 

93  47    6.0 

4  18  40.5 

7.0 

128  20  59.4 

I  48  52.1 

l^ 

54  42  42.9 

5     4  21.7 

7-5 

99  55    0.8 

4    0  341 

Z-5 

134  45  44.7 

I  16  35.9 

8.0 

60  39  25.6 

5    8  29.5 

8.0 

106    5  42.8 

3  39  29.9 

8.0 

141  14    6.6 

0  43    0-5 

8.5 

66  37  14.1 

+5    9  17.2 

8.5 

112  19  38.1 

+3  15  371 

8.5 

147  46  26.2 

4o    8  28.9 

9.0 

72  36  32.5 

5     6  42.4 

9.0 

118  37  14.4 

2  49    6.9 

9.0 

154  23     5.5 

-0  26  33.6 

9-5 

78  37  47-2 

5    0439 

95 

124  59    1.0 

2  20  12.6 

9-5 

161     4  25.8 

n     I  39.6 

lO.O 

84  41  25.9 

4  51  21.6 

lO.O 

131  25  28.0 

I  49    9-6 

lO.O 

167  50  46.7 

I  36  20.2 

w-5 

90  47  58.8 

4  38  36.6 

10.5 

137  57    5-2 

I  16  15.9 

IO-5 

174  42  24.9 

2  10    4.5 

II.O 

96  57  57.7 

+4  22  31.3 

II.O 

144  34  21.3 

+0  41  52.4 

II.O 

181  39  32.3 

-2  42  19.8 

"•5 

103  II  54.9 

4    3     9-9 

"•5 

151  17  42.5 

+0    6  23.1 

"5 

188  42  14.4 

3  12  32.5 

12.0 

109  30  23.2 

3  40  38.1 

12.0 

158    7  306 

-0  29  44-7 

12.0 

195  50  29.0 

3  40    8.4 

".5 

"5  53  55.1 

3  15    4.1 

".5 

165    4    1.8 

I    6    0.2 

12.5 

203     4    4.4 

4    4  33-6 

*30 

122  23    2.0 

2  46  38.3 

13.0 

172    7  24.1 

1  41  49-2 

130 

210  22  38.Z 

4  25  15.9 

n-s 

128   58    12.6 

+2  15  34.5 

135 

179  17  36.2 

-2  16  34.6 

13.5 

217  45  36.2 

-4  41  4S'6 

14.0 

135  39  52.1 

I  42    9.9 

14.0 

186  34  24.6 

2  49  36.7 

14.0 

225  12  13.3 

4  53  37-5 

H'5 

142  28  20.3 

I     6  45-8 

14.5 

193  57  23.4 

3  20  14.8 

14.5 

232  41  33-8 

5    032.1 

15.0 

149  23  503 

+0  29  48.0 

150 

201    2K    52.6 

3  47  48.1 

15.0 

240  12  32.3 

5    H  ^7-^ 

155 

156  26  26.5 

-0    8  12.7 

155 

208   58   58.3 

4  II  38.0 

iS-5 

247  43  57  I 

4  58  48.1 

16.0 

163  36    3.1 

-0  46  41.3 

16.0 

216  35  34.0 

-4  31    lO.O 

16.0 

255  M  32.9 

-4  50    9-3 

16.5 

170  52  22.9 

I  24  57-9 

16.5 

224  14  22.5 

4  45  55.6 

16.5 

262  43     4.5 

4  3^  33-6 

17.0 

178  14  55-9 

2    2  19.5 

17.0 

231  53  58.8 

4  55  33-^ 

17.0 

270    8  19.8 

4  18  21.5 

17-5 

185  42  590 

2  38    0.7 

17-5 

239  32  54.3 

4  59  522 

175 

277  29  13.5 

3  56    0.3 

18.0 

193  15  366 

3  "  157 

18.0 

247    9  41.1 

4  58  49-3 

18.0 

284  44  49-3 

3  30    2.4 

i«-5 

200  51  41.6 

-3  41  20.3 

18.5 

254  42  56.0 

-4  52  32.0 

18.5 

291  54  22.2 

-3     I    3-5 

19.0 

208  29  57.4 

4    7  341 

19.0 

262  II  24.3 

4  41  16.2 

19.0 

298  57  19.2 

2  29  40.9 

19.5 

216    9    1.8 

4  29  22.6 

19.5 

269  34    3-3 

4  25  24.9 

19-5 

305  53  197 

I  56  32.1 

30.0 

223  47  29.6 

4  46  19.3 

20.0 

276  50    3.9 

4    5  26.8 

20.0 

312  42  15.0 

I  22  13.2 

20.5 

231  23  57-5 

4  58     6.2 

20.5 

283  58  51-5 

3  41  54.1 

20.5 

319  24     7-4 

0  47  18.1 

3X.O 

238  57    6.7 

-5     4  35.0 

21.0 

291     0    5.9 

-3  15  21. 1 

21.0 

325  59    8.7 

-0  12  18.0 

21.5 

246  25  47-5 

5     5  46.4 

21.5 

297  53  40.6 

2  46  22.3 

21.5 

332  27  39.0 

+0  22  19.2 

22.0 

253  49     1-5 

5     I  49-5 

22.0 

304  39  41  0 

2  15  31-4 

22.0 

338  50    4-8 

0  56    8.9 

22.5 

261     6    3.0 

4  53     0.8 

22.5 

311  18  23.0 

I  43  20.5 

22.5 

345    6  58.1 

I  28  49.2 

230 

268  16  19.9 

4  39  41.9 

23.0 

317  50  10.2 

I  10  19.4 

23.0 

351  18  54.0 

2    0    1.0 

23.5 

275  19  331 

-4  22  18.7 

23.5 

324  15  330 

-0  36  55-5 

23-5 

357  26  30.6 

+2  29  28.1 

34.0 

282  IS  36.6 

4     I  193 

24.0 

330  35     5-9 

-0    3  33-6 

24.0 

3  30  26.8 

2  56  55-7 

24.5 

289     4  34.4 

3  37  13-2 

24.5 

336  49  26.6 

+0  29  23.5 

24.5 

9  31  22.5 

3  22  X1.2 

25.0 

295  46  40.2 

3  10  300 

25.0 

342  59  14.2 

I     I  35-5 

25.0 

15  29  57-2 

3  45    3  3 

25.5 

302  22  15. 1 

2  41  38.8 

25-5 

349     5    8.3 

I  32  43-7 

25-5 

21  26  49.0 

4    5  21.7 

26.0 

308  51  451 

-^  "     7.5 

26.0 

355     7  47.6 

+2     2  31.4 

26.0 

27  22  34.8 

+4  22  57.1 

26.5 

315  15  40.5 

I  39  22.8 

26.5 

I     7  50-3 

2  30  42.8 

26.5 

33  17  49.5 

4  37  4r.o 

27.0 

321  34  33-9 

I    6  50.0 

27.0 

7     5  51.8 

2  57    3.6 

27.0 

39  »3     5-4 

4  49  25.9 

27.5 

327  48  58.6 

0  33  52.6 

27-5 

13    2  25.7 

3  21  20.3 

27.5 

45     8  52.4 

4  58    4.7 

28.0 

333  59  28.6 

-0    0  53-3 

28.0 

18  58    2.4 

3  43  20.5 

28.0 

51     5  37-1 

5    3  3'-3 

28.5 

340    6  36.4 

+0  31  46.8 

28.5 

24  53   lO.O 

+4    2  52.4 

28.5 

57    3  43-2 

+5    5  40.8 

29.0 

346  10  53.5 

I     3  48.0 

29.0 

30  48  12.9 

4  19  45-4 

29.0 

63     3  30.8 

5    4  29.1 

29s 

352  12  49.3 

I  34  512 

295 

36  43  32.7 

4  33  49-5 

295 

69     5  173 

4  59  53-5 

30.0 

358  12  50.9 

2     4  38.6 

30.0 

42  39  27.6 

4  44  55-9 

30.0 

75    9  16.6 

4  51  53-4 

30.5 

4  II  22.7 

2  32  53-3 

30.5 

48  36  13-5 

4  52  57-0 

30.5 

81  15  39-7 

4  40  29.8 

31.0       10    8  46.5 

+2  59  19.3 

31-0 

54  34    31 

+4  57  46.5 

31.0 

87  24  34.5 

+4  25  45-8 

31.5       16    5  21.9 

+3  23  41.7 

31-5 

60  33     71 

+4  59  19- 5 

31.5 

93  36    6.9 

+4    7  46.8 
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GREENWICH  MEAN  NOON. 


MOON'S  EQUATOR. 

r' 

Si 

<r 

■ 

t 

^ 

R^ 

Date. 

Ascending 

Mean 

• 

Incliiiatlon 

Node 
on  Earth's 

Ascending 

Longitude  of 
the  Moon's 

Longitude 
of  Moon's 

Moon's 

Mean 

Motion  of 

to  the 

Earth's 

Equator. 

Equator  to 

Node  on 

Earth's 

Equator. 

Perigee. 

Ascending 

Mean 

Solar 

Moon 

in  Mean 

Longitude. 

Ascending 
Node 

Daily  Motion, 
+6'.664. 

Node. 
Daily  Motion, 

Longitude. 

Days. 

on  Ecliptic. 

-3'.i77. 

e 

t 

0                / 

e                 / 

e                  t 

e                   / 

e                  / 

0       t 

Jan.    o 

21 

57.1 

167  40.1 

0    49.4 

183    56.1 

348    25.6 

321  21.8 

O.I 

I  19.06 

lO 

21 

57.2 

167     6.3 

0    51.6 

185        3.0 

347  53-8 

93    7-7 

0.2 

2  38.12 

20 

21 

57.4 

166  32.5 

0  53-9 

186        9.8 

347  22.1 

224  53.5 

0.3 

3  57-18 

30 

21 

57-7 

165  58.7 

0  56.1 

187    16.7 

346  50.3 

356  39-3 

0.4 

5  16.23 

Feb.   9 

21 

57-9 

165  24.9 

0  58.3 

188    23.5 

346  18.5 

128  25.2 

0-5 
0.6 

6  35-a9 

7  54-35 

19 

21 

58.1 

164  51. 1 

I     0.5 

189   30.4 

345  46.7 

260  1 1.0 

0.7 

9  13-41 

Mar.   I 

^21 

58.3 

164  17.3 

I     2.7 

190  37-2 

345  15.0 

31  56.9 

0.8 

10  32.47 

II 

21 

58.5 

163  43-5 

I     4.8 

191  44.0 

344  43.2 

163  42.7 

0.9 

II  51.53 

21 

21 

58.8 

163    9-7 

I     7.0 

192  50.9 

344  11.4 

295  28.5 

1.0 

13  10.58 

31 

21 

59.0 

162  35.9 

I     9.2 

193  57-7 

343  39.7 

67  14.4 

2.0 

36  21.17 

Apr.  10 

^I 

59.3 

162    2.1 

I   11.4 

195    4.6 

343    7.9 

199    0.2 

30 

39  3175 

20 

21. 

59-6 

161  28.4 

I   13-5 

196  11.4 

342  36.1 

330  46. 1 

4.0 

52  42.33 
65  52.92 

30 

21 

59.8 

160  54.6 

I   15.7 

197  18.2 

342    4-3 

102  31.9 

5-0 
6.0 

May  10 

22 

0.1 

160  20.9 

I   17.8 

198  25.1 

341  32.6 

234  T^7'7 

79    3-50 

20 

22 

0.4 

159  47.1 

I  20.0 

199  31.9 

341    0'8 

6    3.6 

7.0 
8.0 

92  14.09 
105  24.67 

30 

22 

0.7 

159  134 

I  22.1 

200  38.8 

340  29.0 

137  49.4 

9.0 

"8  35-25 

June  9 

22 
22 

I.O 

1-3 

158  39.7 
158    6.0 

I  24.2 
I  26.3 

201  45.6 

202  52.5 

339  57-3 
339  25.5 

269  35.2 
41  21. 1 

lO.O 

131  45.84 

19 

Houn. 

0      / 

29 

22 

1.6 

157  32.3 

I  28.4 

203  59.3 

338  53.7 

173    6.9 

I 

032.94 

July    9 

22 

2.0 

156  58.6 

I  30.5 

205    6.1 

338  21.9 

304  52.8 

3 
3 

I    5.88 
I  38.82 

19 

22 

2.3 

156  24.9 

I  32.6 

206  13.0 

337  50.2 

76  38.6 

4 

2  11.76 

29 

22 

2.6 

155  51.2 

I  34.7 

207  19.8 

337  18.4 

208  24.4 

S 

2  44.70 

Aug.  8 

22 

30 

155  17-5 

I  36.7 

208  26.7 

336  46.6 

340  10.3 

6 

3  17-65 

18 

22 

3.4 

154  43-9 

I  38.8 

209  33-5 

336  14.8 

III  56.1 

7 

3  5059 

28 

22 

3.7 

154  10.2 

I  40.8 

210  40.4 

335  43.1 

243  41-9 

8 
9 

423.53 
4  56.47 

Sept.  7 

22 

4.1 

153  36.6 

I  42.9 

211  47.2 

335  "3 

15  27.8 

10 

5  39-41 

17 

22 

4-5 

153    2.9 

I  44.9 

212  54.0 

334  39.5 

147  13.6 

II 

6    2.3^ 

27 
Oct.    7 

22 
22 

4.9 

5.3 

152  29.3 
151  55-7 

I  46.9 
I  48.9 

214  0.9 

215  7-7 

334    7'^ 
333  36.0 

278  59.5 
50  45.3 

12 

13 

0  J 

6  35-»9 

7  8.23 

17 

22 

5.7 

151  22.1 

I  50.9 

216  14.6 

333    4-2 

182  31. 1 

14 

7  4X.17 

27 

22 

6.1 

15048.5 

I  52.9 

217  21.4 

332  32.4 

314  17.0 

15 

8  14.  IX 

€%           ^           ^ 

Nov.  6 

22 

6.5 

150  14.9 

I  54.8 

218  28.3 

332    0.7 

86    2.8 

10 

8  47.06 

16 

22 

6.9 

14941-3 

I  56.8 

21935.1 

331  28.9 

217  48.7 

17 

9  20.00 

26 

22 

7.3 

149    7.8 

I  58.7 

220  41.9 

330  57.1 

349  34-5 

18 

9  5^94 

Dec.    6 

22 

7.8 

148  34.2 

2     0.7 

221  48.8 

330  25.3 

121  20.3 

19 
20 

10  25.88 
10  58.82 

16 

22 

8.2 

148    0.7 

2     2.6 

222  55.6 

329  53-6 

253    6.2 

21 

II  31.76 

26 

22 

8.7 

147  27.2 

2     4-5 

224    2.5 

329  21.8 

24  52.0 

22 

12    4.70 

36 

22 

9-1 

146  53-7 

2     6.4 

225    9-3 

328  50.0 

156  37-8 

23 

la  37-64 
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QUANTITIES  REQUIRED  IN  COMPUTING 
THE  MOON'S  LIBRATION. 

SUN'S  ABERRATION  AND  HORI- 
ZONTAL PARALLAX. 

Argument,  (JJ-A.),  or  (JJ-A-180*'). 

For  Grbsnwich  Mban  Noon. 

a-^ 

M 

I 
A 

B 

ft-A 

Date. 

Aberration. 

Hor.  Par. 

0 

t 

0      / 

0 

1914- 

H 

ff 

0 

0.0 

37 

0    0.0 

180 

Jan.        0 

— ao.8i 

8.95 

2 

0.0 

37 

0    3.2 

178 

xo 

20.8X 

8.95 

4 

0.1 

37 

0    6.4 

176 

ao 

20.80 

8.94 

6 

0.1 

38 

0    9.6 

174 

,,  .       ^° 

20.77 

8.93 

8 

0.2 

38 

0  12.8 

172 

Feb.       9 

ao.74 

8.9a 

10 

0.2 

38 

0  x6.o 

X70 

19 

— ao.70 

8.90 

12 

0.3 

38 

0  19.2 

168 

Mar.        I 

ao.6s 

8.88 

14 

03 

38 

0  22.3 

x66 

II 

20.59 

8.86 

16 

0.3 

39 

0  25.4 

164 

21 

20.54 

8.83 

18 

0.4 

39 

0  28.5 

168 

31 

ao.48 

8.8x 

30 

0.4 

40 

0  31-5 

x6o 

Apr.      xo 

— ao.4a 

8.78 

32 

0.4 

40 

034.5 

158 

20 

ao.36 

8.76 

34 

0.5 

41 

037-5 

156 

30 

30.31 

8.73 

36 

05 

42 

0  40.4 

154 

May      xo 

30.26 

8.7X 

38 

0.5 

42 

0  43-2 

i5« 

ao 

ao.aa 

8.69 

30 

o-S 

43 

0  46.1 

150 

30 

—  20.X8 

8.68 

32 

0.6 

44 

0  48.8 

148 

June       9 

ao.x6 

8.67 

34 

0.6 

45 

0  515 

X46 

19 

ao.14 

8.66 

36 

0.6 

46 

0  54.1 

144 

29 

20.13 

8.65 

38 

0.6 

47 

0  567 

142 

July       9 

20.  X3 

8.66 

40 

0.6 

49 

0  59-2 

140 

19 

— ao.x4 

8.66 

42 

0.6 

50 

I     1.6 

138 

29 

30.16 

8.67 

44 

0.6 

52 

I     4.0 

136 

Aug.       8 

ao.x8 

8.68 

46 

0.6 

54 

I     6.3 

134 

x8 

30.23 

8.70 

48 

0.6 

56 

I     8.5 

132 

28 

20.26 

8.72 

50 

0.6 

58 

I  10.6 

130 

Sept.       7 

-20.31 

8.74 

Sa 

0.6 

61 

I  12.6 

128 

17 

20.37 

8.76 

54 

0.6 

64 

I*  14.5 

126 

27 

20.4a 

8.78 

56 

0.6 

67 

X  16.4 

124 

Oct.        7 

ao.48 

8.8x 

58 

0.6 

70 

I  I8.X 

122 

17 

20.54 

8.83 

60 

o-S 

75 

I  19.8 

120 

27 

— ao.6o 

8.86 

63 

0-5 

80 

X  21.3 

1x8 

Nov.       6 

20.65 

8.88 

64 

05 

85 

I    22.8 

116 

16 

20.70 

8.90 

66 

o-S 

92 

1    24.1 

1x4 

26 

20.74 

8.93 

68 

0.4 

100 

I    25.4 

1X2 

Dec.       6 

20.77 

8.93 

70 

0.4 

109 

I    26.5 

IXO 

16 

—20.80 

8.94 

72 

0.4 

131 

1    27.6 

108 

26 

20.81 

8-95 

74 

0-3 

135 

I    28.5 

106 

36 

-20.81 

8.9s 

76 

03 
0.3 

^54 

180 

I    29.4 
I    30.1 

104 
102 

1 

78 

80 

o.a 

215 

I    30.7 

100 

83 

0.2 

268 

I    31.2 

98 

84 

0.1 

357 

I    31-6 

96 

86 

88 

0.1 
0.0 

535 
1070 

I    31-9 
I    32.0 

94 
92 

Sun's  Mean  Equatorial  Horizontal 
Parallax. 

90 

0.0 

00              I  32.1 

1 

90 

M  has  the  sign  of  tan  (A— (2) 

8^^.80;  log=o.94448. 

.4  has  the  sign  of  cos  (JJ  —X) 

B  has  the  sign  of  sin  ($2  —A) 

See  fori] 

Duls,  page 

xii. 
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PRECESSION  AND  OBLIQUITY,  1914, 


(CONSTANTS  OP  PARIS  CONPBRBNCE.) 

FOR  GREENWICH  MEAN  NOON. 


Preces- 
sion in 
Ixmri- 
tude 
from 
Z914.0. 

Nutation. 

Obliquity 

Ectiptic. 
(J^twcomb.) 

Date. 

Preces- 
sion in 
I^ofigi- 
tude 
fram 
X9I4-0. 

Nutation. 

Date. 

In 
Longi- 
tude. 

InR-A. 

In 

ObUqui- 

ty. 

In 
Longi- 
tude. 

InR.A. 

In 

ObBqui- 

ty. 

ObUquity 
Bcliptic. 

It 

// 

8 

t* 

,3>/ 

ft 

n 

s 

II 

<r' 

Jan.     o 

-  o.zo 

+3.77 

+0.231 

+8.42 

ZO.I2 

July    4 

+25-35 

+6.62 

+0.405 

+8.02 

9.49 

5 

+  0.59 

4.07 

0.249 

8.45 

XO.I4 

9 

26.04 

6.87 

0.420 

8.05 

951 

lO 

Z.28 

4-35 

0.266 

8.49 

XO.18 

14 

26.73 

7.10 

0.434 

8.09 

9.54 

IS 

1.97 

4-6i 

O.28Z 

8.55 

10.23 

19 

27.42 

7.30 

0.4^6 

8.14 

9.58 

20 

2.6s 

4.83 

0.29s 

8.62 

10.30 

24 

28.11 

7.47 

0.456 

8.20 

9.64 

*s 

+  3-34 

+S-OI 

+0.306 

+8.70 

10.37 

29 

+28.79 

+7.61 

+0.465 

+8.27 

9.70 

30 

4.03 

5.15 

0.315 

8.79 

10.45 

Aug.    3 

29.48 

7.73 

0.472 

8.34 

9.76 

Feb.    4 

4.72 

526 

0.322 

8.88 

10.53 

8 

30.17 

7.81 

0.478 

8.41 

9.82 

9 

5-41 

5-33 

0.326 

8.96 

io.6z 

13 

30.86 

7.85 

0.480 

8.48 

9.89 

14 

6.09 

5.36 

0.328 

905 

10.69 

18 

31.55 

7.86 

0.481 

8.55 

9.96 

19 

+  6.78 

+5-34 

40.327 

+9.12 

10.76 

23 

+32.23 

+7.85 

+0.480 

-K8.62 

10.02 

84 

7.47 

5.29 

0.324 

9.19 

10.82 

28 

32.92 

7.80 

0.477 

8.68 

10.07 

Mar.    z 

8.16 

5-22 

0-319 

9-25 

10.87 

Sept.  2 

33.61 

7.72 

0.472 

8.73 

10. 1 1 

6 

8.8s 

5-12 

0.313 

9.29 

Z0.9Z 

7 

34.30 

7.62 

0.466 

8.76 

10.14 

11 

9.53 

5.00 

0.306 

9-32 

10.93 

12 

34.98 

7.49 

0.458 

8.79 

10.16 

16 

4-10.22 

+4.87 

+0.298 

+9-34 

10.94 

17 

+35-67 

+7-35 

+0.450 

+8.80 

10.17 

21 

10.91 

4.73 

0.289 

9-34 

10.94 

22 

Z^Z^ 

7.21 

0.441 

8.79 

10.16 

86 

11.60 

4.59 

0.280 

9-32 

10.91 

27 

37.05 

7-07 

0.432 

8.77 

10.13 

31 

Z2.28 

4.45 

0.272 

9.28 

10.87 

Oct.     2 

37.74 

6.93 

0.423 

8.74 

10.09 

Apr.    5 

12.97 

4.34 

0.265 

9.23 

ZO.81 

7 

38.42 

6.80 

0.416 

8.69 

10.03 

zo 

+13.66 

+4.23 

+0.259 

+917 

10.74 

12 

+39.11 

+6.68 

+0.409 

+8.62 

9-9S 

X5 

1435 

415 

0.254 

9.09 

10.65 

17 

39.80 

6.59 

0.403 

8.53 

9.86 

20 

1504 

4.09 

0.250 

9.00 

10.56 

22 

40.49 

6.52 

0.399 

8.44 

9.76 

«5 

15-72 

4.07 

0.249 

8.90 

10.46 

27 

41.18 

6.49 

0.397 

8.33 

9-65 

30 

16.4Z 

4.09 

0.250 

8.80 

10.35 

Nov.    I 

41.86 

6.50 

0.397 

8.23 

953 

May    5 

+17.10 

+4.13 

+0.253 

+8.70 

10.24 

6 

+42.55 

+6. 54 

+0.400 

-h8.il 

9.41 

zo 

1779 

4.20 

0.257 

8.60 

10.13 

IZ 

43.24 

6.62 

0.405 

7-99 

9.28 

IS 

18.48 

4.32 

0.264 

8.50 

10.03 

16 

43-93 

6.75 

0.413 

7.87 

9.16 

20 

19.16 

4.47 

0.273 

8.40 

9.92 

21 

44-61 

6.91 

0.422 

7.76 

905 

as 

19.8s 

4.65 

0.284 

8.31 

9.82 

26 

4530 

7.10 

0.434 

7.66 

8.94 

30 

+20.54 

+4.85 

+0.297 

+8.23 

9.73 

Dec.    I 

+45-99 

+7-32 

+0.448 

+7-57 

8.&4 

June   4 

21.23 

508 

O.3II 

8.16 

9.66 

6 

46.68 

7.58 

0.464 

7-49 

8.76 

9 

21.91 

5-32 

0325 

8.11 

9.60 

II 

47-37 

7.86 

0.481 

7-43 

8.69 

14 

22.60 

5-57 

0.341 

8.07 

9.56 

16 

48.05 

8.13 

0.498 

7.38 

8.63 

19 

23.29 

5.83 

0.357 

8.04 

9.52 

21 

48.74 

8.46 

0.517 

7-34 

8-59 

24 

+23.98 

+6.10 

+0.373 

+8.02 

9.49 

26 

+49.43 

+8.77 

+0.536 

+7.33 

8-57 

29 

24.67 

6.37 

0.389 

8.0Z 

9.48 

31 

50.12 

9.07 

0.554 

7.33 

8.56 

July    4 

+25-35 

+6.62 

+0.405 

+8.02 

9-49 

36 

+50.81 

+9-35 

+0.572 

+7.35 

8.57 

PrecessM 
Precessu 
PrecessM 
Theshor 
for  Wa 

>a  for  i( 
)n  in  a  S 
>n  in  a  S 
t-period 
Lshingto] 

)I4    . 
olarda) 
idereal 
[  terms  0 
a  midni 

•       50.25 
''         0.13 

day  O.I 3 
ftheNt 
ght  on  ] 

9Sl0g=: 

76  log= 
,72  log= 
itation  a 
pp.  231- 

:l. 70122 
=9. 13863 

9-13735 
ire  given 

-232. 

Mc 

Newcon 
Hansen 
Le  Verri 
Peters 

ian  Obli 
lb    .     . 

*     ■     • 
ier  .    . 

.    •    • 

iquity,  ] 

•  • 

•  • 

•  • 

[914.0 

•  •     • 

•  •     • 

•  •     • 

•  •     • 

.     .    2 

.      .      7 
.      .      S 

9     t        m 

13  27    1.70 
(3   27   1.47 

'3  27  1.37 
3  27  1.27 
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216      FORMULJ:  for  the  reduction  of  stars,  1914. 

The  constants  of  precession,  nutation  and  aberration  adopted  by  the  Confirm 
ence  Internationale  des  ^toiles  FondamenUdes  which  met  in  Paris  in  May,  1896,  are 
given  on  page  xiv,  and  together  with  the  notation  of  Bessel  are  used  in  the  for- 
mulae which  follow. 

BESSELIAN  STAR-NUMBERS. 

Terms  of  L(mg  Period.  Terms  of  Short  Period, 

A=r—  0.342  19  sin  S2  —0.00405  sin  2  (C 

+  0.004  15  sin  2  JJ  -fo.ooo  23  sin  (C  H-^') 

—  0.025  26  sin  2  L  -fo.ooi  34  sin  (C  — -T*') 
-f  0.002  51  sin  (L—F)  —0.000  68  sin  (2(C  —  JJ) 

—  0.000  99  sin  (3  L— r)  —0.000 52  sin  (3C  —^O 

+  0.000 42  sin  (L+r)  -fo.ooo  30  sin  (C  —2  h+F') 

-f-  0.000  25  sin  (2  L— JJ)  -fo.ooo  12  sin  2  (C  — L) 

B=   —  9.210  cos  J2  —0.088  cos  2(C 

-f   0.090  COS  2  JJ  —0.018  cos  (2(C  —  Ji) 

—  0.552  COS  2  L  — o.oii  COS  (3C  — -T*') 

—  0.022  cos  (3  L— r^  +0,005  cos  (C  -\-Jy) 
+  0.009  COS  (L-fi^ 

-f  0.007  COS  (2  L— J2) 

C=     —20.4700  COS  00  COS  0 

D=   —20.4700  sin  0 

E=   —  0.0418  sin  Jl-fo''.ooo5  sin  2  JJ— o".oo3i  sin  2  L 

Bsssbl's  Star-Constants. 


a=3".o72  60 -f  I ".336  38  sin  a^  tan  d^  a' =20" .0456  cos  a^ 

6=T^  cos  tto  tan  d^    '  &'=  —sin  a^ 

c=tV  cos  a^  sec  ^o  c'=tan  c»  cos  do~sin  a^^sin  ^^ 

(jss^  sin  a^  sec  5^  d'=cos  a^  sin  S^ 

Formukefor  Reduction  to  Apparent  Position. 

^a^^a^+TM+Aa+Bb-hCc-^-Dd+^E       (in  time) 
d=d^+r/i'+Aa'-{-Bb'-^Cc'-{'Dd'  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/■4-/'=  +46".o889  A  -f  £  (in  arc)  =3".072  60  A  -\-^  E  (in  time) 

y>=  —  o».oi24  sin  2C  +o".oo4i  sin  (C  — I^)  H-o".ooo7  sin  (C  +2^') 
—  o".oo2i  sin  (2(C  —  Ji)  — o".ooi6  sin  (3(C  — r") 
+  oVooo9  sin  (C  —2  L-f  ^0+o'.ooo4  sin  2  ((C  — L) 
<7  sin  G=B  h  sin  H=C  t=C  tan  co 

g  cos  G = 2o".0456  A  h  cos  H=sD 

FormuUBfor  Reduction  to  Apparent  Position. 

*  a=a^-y-}f+TM-\-^  9  sin  (G+a^)  tan  d^-f  A  *  sin  (H+a^)  sec  6^      (in  time) 
id=5o-f  r/i'-f^  cos  (G-f  ao)-f  A  cos  (H-f  oTo)  sin  9^-\-i  cos  ^o  (in  arc) 

In  the  above  formulae, 
r  denotes  the  time  reckoned  in  tmits  of  one  year,  from  the  beginning  of  the 
Besselian  fictitious  year  (1914,  January  0*^.490,  Washington  mean  time), 
«oi  ^ot     the  star's  mean  R.  A.  and  Decl.  at  the  beginning  of  the  fictitious  year, 
a,    6,      the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
;i,  M^,      the  annual  proper  motion  in  right  ascension  and  declination, 


O,  the  Sun's  true  longitude, 
L,  the  Sun's  mean  longitude, 
ft,  the   longitude   of    the    Moon's 
ascending  node, 


00,  the  obliquity  of  the  ecliptic, 
F,  the  long,  of  the  Sun's  perigee, 
r\  the  long,  of  the  Moon's  perigee, 
C  ,  the  Moon's  mean  longitude. 


*  See  page  a  1 7  for  statement  concerning  the  use  of  these  f ormulse. 

[Bph  14] 


FORMULJ;  FOR  THE  REDUCTION  OF  STARS,  1914.       217 

The  independent  star-numbers  are  more  convenient  than  Bessei^'s,  when  only 
one  or  two  apparent  positions  of  a  star  are  required,  or  when  Bessel's  star- 
constants  are  not  known  with  sufficient  accuracy. 

In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  6,  c,  d,  a\  b\ 
d,  d\  with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be  computed  are 
kc,  Bd,  Ca,  Dh,-  Ac' ,-Bd\-Ca\-DV , 

In  the  computation  of  the  independent  star-numbers  given  for  Washington 
mean  midnight  of  each  day  of  the  year,  on  pages  222-229,  the  short-period  terms — 
that  is,  the  terms  involving  the  Moon's  mean  longitude — have  been  included  in  the 
two  columns  headed  G  and  Log  g.  The  quantities/ and/^  correspond  tof  smd/*', 
respectively,  as  given  on  the  page  of  constants  in  Part  IV  of  the  American  Ephemeris 
for  the  years  1901  to  1911,  inclusive,  and  are  tabulated  in  the  third  and  fourth 
columns,  respectively,  giving  separately  the  effect  of  the  long-period  and  short - 
period  terms.  jT  differs  but  slightly  from  the  term  —  o".i866  sin  2  C  -|-o''.o622  sin 
(C  —  i^)  given  on  page  37  of  the  Procks-Verbaux  of  the  Paris  Conference,  and  also 
on  page  289  of  the  American  Ephemeris  and  Nautical  Almanac  for  1900.  In  com- 
puting the  reduction  of  stars  from  mean  to  apparent  place,  or  vice  versa,  using  the 
independent  star-numbers,  the  quantity/  (which  is  the  same  for  all  stars)  should 
be  omitted  in  using  the  formulae  for  a  on  page  216,  in  case  it  is  desired  to  make  the 
reduction  in  conformity  with  the  decision  of  the  Paris  Conference  with  reference 
to  this  matter.    See  page  of  Procks-Verbaux  above  dted. 

In  the  computation  of  the  Besselian  star-numbers,  pages  218-221,  all  short- 
period  terms  have  been  included,  and  hence  in  using  these  quantities  in  the  reduction 
of  stars  to  apparent  place  by  means  of  the  formulae  for  that  purpose  on  page  216,/^ 
must  be  subtracted  from  the  final  result  if  it  is  desired,  in  compliance  with  the 
decision  of  the  Paris  Conference,  to  omit  that  quantity. 

In  computing  the  ephemerides  of  the  drcumpolar  stars  in  this  volume,  all 
short-period  terms  have  been  included,  excepting  the  quantity/^  above  mentioned, 
which  has  been  omitted. 

In  the  computation  of  the  ephemerides  of  the  ten-day  stars,  no  short-period 
terms  have  been  included.  These  terms  attain  two  maxima  and  two  minima 
during  the  tropical  month.  At  maximum  and  minimum  they  may  amount  in 
right  ascension  to  ±0^.008  tan  (^,  and  in  declination  to  ±o".i3.  For  computing 
the  effect  of  these  terms  for  the  correction  of  the  positions  of  stars  interpolated 
from  the  ten-day  ephemerides,  the  following  formulae  may  be  used,  in  which  ^a 
and  ^d  denote  the  effect  of  the  short-period  terms  in  right  ascension  and  decli- 
nation, respectively,  and  (^"^  and  d"a),  the  simi  of  the  short-period  terms  of  the 
natation  in  longitude  and  obliquity: 

Ja=D'^a  S''tp+D^a  d"Go 

The  values  of  S^'tf)  and  of  ^"go  for  Washington  mean  midnight  are  given  for 
each  day  <rf  the  year  on  pages  231-232,  and  have  been  computed  as  follows: 

^"^=5o".37>li  d^'oo^^B^ 

in  which  A^  and  J?,  are  the  sums  of  the  short-period  terms  given  in  the  expressions 
for  A  and  B  on  page  216. 

The  (}uan titles  D'^a,  Df^a,  D^S,  and  D^S  are  given  for  each  ten-day  star  on 

pages  287-486,  and  have  been  computed  by  means  of  the  following  formulae : 

^V^^^  ^^  ^  ^^^  <y  sin  a?  D^ot=  —  ^^  cos  a  tan  S 

D^^=^cos  a  sin  co  Dfa^=sin  a 

The  complete  derivative  of  the  right  ascension  with  reference  to  ^  is 

^^*^=tV  (cos  Q'+sin  a  tan  S  sin  oa) 

and  the  omission  of  the  term  ^V  cos  co  is  made  in  accordance  with  the  above- 
mentioned  decision  of  the  Paris  Conference  with  reference  to  the  quantity/. 
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BES8ELIAN  STAR-NUMBERS,  1914 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 

(Sid.  Hr.) 

LoKii. 

LosB. 

LogC. 

I*ogI>. 

Solar  Day. 
(Sid.  Hr.) 

Loci4. 

LogB. 

LogC. 

IjogD. 

Jan.   o 

+8.90331 

-0.9282 

-O.51201 

+1.3045* 

Feb.  15 

+9.35857 

-0.9585 

-1. 19582 

+1.05064 

I 

8.91513 

0.9299 

0.55383 

1.30308 

16 

9.36436 

0.9567 

1.20074 

1.03876 

2 

8.92460 

0.9307 

0.59184 

I.30I5I 

17 

9.3719a 

0.9553 

1.20548 

1.02642 

3 

8-93359 

0.9307 

0.62667 

1.29979 

18 

9-38052 

0.9548 

1.21003 

I.OI358 

h    ^ 

8-94379 

0.9298 

0.65878 

1.29793 

h  '9 

9.38928 

0.9554 

1.2 1440 

I.0002Z 

(7.0)   5 

+8.95641 

-0.9284 

^.68854 

+1.29592 

(10.0)  20 

+9-39731 

-0.9571 

-I. 2 1859 

+0.98629 

6 

8.97223 

0.9266 

0.71626 

1.29377 

21 

9-40390 

0.9596 

I. 22261 

0.97178 

i 

8.99140 

0.9249 

0.74219 

I.29I47 

22 

9.40872 

0.9624 

1.22646 

0.95663 

8 

9-01338 

0.9236 

0.76652 

1.28902 

23 

9.41 184 

0.9651 

1. 23014 

0.94080 

9 

9.03694 

0.9232 

0.78943 

1.28642 

24 

9-41359 

0.9673 

1.23365 

0.92424 

lO 

+9.06036 

^-9239 

-0.81 106 

+1.28366 

25 

+9.41444 

-0.9688 

-1.23700 

+0.90689 

II 

9.08189 

0.9258 

0.83153 

1.28075 

26 

9.41491 

0.9695 

1. 24019 

0.88869 

12 

9.10011 

0.9287 

0.85094 

1.27768 

27 

9-41554 

0.9693 

1.24322 

0.86956 

13 

9.11418 

0.9320 

0.86939 

1.27445 

28 

9.41681 

0.9685 

1. 24610 

0.84943 

14 

9.12408 

0.9351 

0.88696 

1. 27106 

Mar.   I 

9.41905 

0.9672 

1.24883 

0.82819 

IS 

+9.13064 

-0-9374 

-0.90371 

+1.26750 

a 

+^.42254 

-0.9656 

-1 .25139 

+0.80573 

i6 

9-13535 

0.9386 

0.91970 

1.26377 

3 

9-42739 

0.9641 

1.25381 

0.78x91 

17 

^.14011 

0.9384 

0.93499 

1.25988 

4 

9.43340 

0.9632 

1.35609 

0.75659 

i8 

9-14675 

0.9371 

0.94963 

1.25581 

5 

9.44018 

0.9631 

1.25833 

0.72957 

h   ^9 

9-15631 

0.9353 

0.96366 

1.25156 

h   ^ 

9.44713 

0.9640 

1. 3603 1 

0.70064 

(8.0)  20 

+9.16890 

-0-9334 

-O.97711 

+1.24713 

(11.0)  7 

+9.45347 

-0.9658 

-1.26206 

-H>.6695a 

21 

9-18382 

0.9322 

0.99003 

1.24253 

8 

9-45853 

0.9683 

1.26377 

0.63588 

22 

9-19973 

0.9320 

1.00244 

1.23774 

9 

9.46202 

0.9710 

1.26533 

0.59938 

23 

9-21511 

0.9332 

I.01437 

1.23275 

10 

9.46398 

0.9733 

1.26676 

0.55920 

24 

9.22874 

0.9353 

1.02584 

1.22757 

II 

9-46475 

0.9747 

1.26806 

0.5149a 

25 

+9-23985 

-0.9382 

-1.03688 

+1. 22219 

12 

+9.46502 

-0.9749 

-1.36922 

+0.46548 

26 

9.2482a 

0.9413 

I.04751 

1.21660 

13 

9.46564 

0.9738 

1.27024 

0.40957 

27 

9.25418 

0.9442 

1.0577s 

1.21080 

14 

9.46737 

0.9718 

I.27113 

0.34527 

28 

9-25829 

0.9466 

1.06762 

1.20479 

15 

9.47070 

0.9694 

I.27188 

0.36963 

29 

9.26126 

0.9482 

I.07714 

1. 19856 

16 

9.47561 

0.9671 

1.27250 

0.17790 

30 

+9.26389 

-0.9489 

-1 .08631 

+1.19210 

17 

-K9.48162 

-0.9656 

-1.37399 

+0.06x33 

31 

9.26687 

0.9489 

I.09516 

1. 18540 

18 

948805 

0.9651 

1.27335 

9.9014X 

Feb.   I 

9.27078 

0.9481 

1. 10369 

X.17847 

19 

9-49409 

0.9657 

1.27358 

9.64551 

2 

9.27618 

0.9470 

I.11193 

1.17129 

20 

9.49919 

0.9672 

1.27368 

+8.94103 

h    3 

9.28344 

0.9457 

I.I1987 

1. 16385 

h  " 

9.50300 

0.9692 

1.27365 

-9.43705 

(0.0)  4 

+9.29248 

-0.9448 

-I-I2753 

+1.15615 

(12.0)  22 

+950543 

-0.971a 

-1.27348 

-979359 

5 

9-30285 

0.9444 

I. 13492 

1.14817 

23 

9.50667 

0.9728 

I.27318 

998933 

6 

9-31387 

0.9451 

1. 14206 

1. 13990 

24 

9-50709 

0.9738 

1.27276 

0.X3360 

7 

9-32459 

0.9469 

1.14894 

1. 13134 

25 

9.50713 

0.9739 

I.27221 

0.33587 

8 

933405 

0.9496 

1-15558 

I. 12248 

26 

9.50723 

0.9732 

I.27153 

0.30843 

9 

+9.34149 

-0.9529 

-1.16198 

+1. 1 1330 

27 

+9-50779 

-0.9717 

-I.27071 

-0.37764 

10 

9.34666 

0.9562 

1.16816 

1.10378 

a8 

9.50909 

0.9697 

1.36976 

0.43717 

II 

9-34971 

0.9589 

1.17411 

1.09392 

29 

9.51136 

0.9674 

Z.36869 

0.48936 

12 

9-35137 

0.9606 

I. I 7985 

1.08369 

30 

9-51474 

0.9650 

1.36748 

0.53581 

13 

935272 

0.9610 

I -18537 

1.07308 

31 

9.51921 

0.9631 

Z.26614 

0.57763 

14 

+9-35482 

-0.9603 

-1. 19069 

+1.06207 

Apr.   X 

+9.52446 

-0.9619 

-1.26467 

-0.61563 

15 

+935857 

-0.9585 

-1. 19582 

+1.05064 

2 

+9-52997 

-0.9616 

-1.36306 

-0.65043 

E— +o".oi—  +o".ooi 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.Hr.) 

LoK^. 

hogB. 

hogC. 

LoK/>. 

Solar  Day. 
(Sid.  Hr.) 

hogA. 

hogB. 

hogC. 

U>gD, 

Apr.  I 

1 
+9.52446 

-0.9619 

-1.26467 

-0.61563 

May  17 

+9.66859 

-o,.9305 

-1 .01651 

-1.23x81 

2 

952997 

0.9616 

z. 26306 

0.65043 

18 

9.66982 

0.9304 

1.00532 

1.23657 

3 

953519 

0.9624 

I.26I32 

0.68251 

»9 

9.67093 

0.9295 

0.99371 

1.241 I 5 

4 

953964 

0.9639 

1.25945 

0.71324 

20 

9.67219 

0.9276 

0.98x65 

1.24556 

1,   5  9-54294 

0.9657 

1.25744 

0.73993 

h  " 

9.67388 

0.92  51 

0.96913 

z. 24981 

(18.0)  6  ,+9.54499 

^.9674 

-1.25529 

-0.76582 

(16.0)  22 

+9.6762  X 

-0.9221 

-0.956x2 

-1.25389 

7  9-54597 

0.9683 

1.25301 

0.79012 

23 

9.67924 

0.9x90 

0.94258 

1.25781 

8  954636 

0.9681 

1-25059 

0.8x299 

24 

9.68300 

0.9161 

0.92849 

1.26158 

9 

9.54687 

0.9667 

1.24803 

0.83459 

25 

9.68741 

0.9138 

0.91380 

1. 26519 

10 

9-54823 

0.9641 

1.24532 

0.85503 

26 

9.69219 

0.9x25 

0.89848 

1.26864 

II 

+9.55088 

-0.9609 

-1.24247 

-0.87442 

27 

+9.69700 

-0.9123 

-0.88247 

-1.27195 

12 

9-55492 

0.9577 

1.23948 

0.89285 

28 

9.70X49 

0.9x32 

0.86574 

1.27511 

13 

9-56008 

0.9550 

1.23634 

0.91040 

29 

9.70530 

0.9x48 

O.84S22 

1.27813 

14 

956584 

0.9534 

1.23306 

0.92713 

30 

9.70823 

0.9167 

0.82982 

1. 28100 

15 

9-57152 

0.9529 

1.22963 

0.943x2 

31 

9.7x031 

0.9x89 

0.8x051 

1-28373 

16 

+9-57654 

-0.9535 

-1.22602 

-0.95841 

June  I 

+9.7x176 

-0.9x88 

-0.790x8 

-z. 28632 

17 

958050 

0.9547 

1.22227 

0.97305 

2 

9.71297 

0.9x81 

0.76879 

1.28878 

18 

9-58330 

0.9561 

1.21837 

0.98708 

3 

9-71444 

0.9160 

0.74604 

Z.29110 

19 

9.58508 

0.9572 

1.21430 

1.00055 

4 

9.71665 

0.9130 

0.72198 

1.29329 

20 

9.58607 

0.9577 

1.21007 

1. 01348 

h   5 

9.71981 

0.9094 

0.69639 

1-29535 

h  21 

+9-58663 

-0'9575 

-1.20567 

-1 .02591 

(17.0)  6 

+9.72391 

-0.9062 

-0.66908 

-1.29727 

(14.0)  22 

9.58719 

0.9563 

1. 20x10 

1.03786 

7 

9.72870 

0.9038 

0.63981 

1.29906 

23 

9-58802 

0.9544 

1. 19636 

1.04937 

8 

9.73376 

0.9027 

0.6083 Z 

1-30073 

24 

958943 

0.9518 

1.19144 

1.06046 

9 

9.73862 

0.9030 

0.57429 

1.30227 

25 

9.59166 

0.9488 

1. 18634 

I.07114 

XO 

9.74394 

0.9043 

0.53709 

X -30369 

26 

+959483 

-0.9458 

-1.18106 

-X.08143 

II 

+9.74644 

-0.9063 

-0.49637 

-1.30498 

27 

959889 

0.9431 

1-17559 

1.09136 

12 

9. 749" 

0.9084 

0.45130 

1.30614 

38 

9.60362 

0.9410 

1. 16992 

I.IOO94 

13 

9-75107 

0.9100 

0.40089 

1.30718 

29 

9.60872 

0.9399 

1. 16406 

I.IXO18 

14 

9.75253 

0.9109 

0.34370 

1.30810 

30 

9-61377 

0.9398 

1.15799 

1,1x910 

15 

975378 

0.9108 

0.27770 

1.30890 

May   I 

+9.61833 

-0.9407 

-1.15171 

-I. 12772 

16 

+975509 

-0.9098 

-O.X9970 

-1.30957 

2 

9.62200 

0.9421 

1. 14522 

1. 13605 

17 

9.75667 

0.9080 

0.10442 

X.31012 

3 

9.62457 

0.9435 

1.X3851 

1. 14409 

18 

975869 

0.9058 

9.98203 

1.31055 

4 

9.62616 

0.9444 

I-I3I57 

I.15185 

19 

9-76133 

0.9032 

9.8x084 

I. 31086 

5 

9.62718 

0.9442 

1. 12440 

1.15936 

h  "^ 

9.76456 

0.9009 

9.52397 

1.31105 

h   6 

+9.62817 

-0.9428 

-1.11699 

-I.X6661 

(18.0)  21 

+9.76829 

-0.8990 

-^.33013 

-X.31X12 

(15.0)  7 

9.62969 

0.9401 

1. 10932 

1. 17362 

22 

9-77238 

0.898X 

+9.46448 

1.31107 

8 

9.63215 

0.9366 

1.10139 

1.18039 

23 

977659 

0.8983 

9.78x08 

1.31089 

9 

963583 

0.9328 

1.093 19 

1. 18693 

24 

9.78063 

0.8997 

9.96214 

X.31060 

10 

9.64060 

0.9295 

1.08472 

1. 1932 5 

25 

9.784x9 

0.90x9 

0.08944 

1.31019 

II 

+9.64600 

-0.9271 

-1.07596 

-I. 19936 

26 

+9.78704 

-0.9047 

+0.18766 

-1.30965 

12 

9-65157 

0.9260 

1.06689 

1.20526 

27 

9.7891a 

0.9072 

0.26760 

1.30900 

13 

9.65674 

0.9261 

1-05750 

1.21095 

28 

9.79058 

0.9089 

0.33497 

1.30822 

14 

9.66111 

0.9271 

1.04779 

X. 2 1645 

29 

9.79170 

0.9095 

0.39318 

1.30732 

'5 

9.66451   0.9284 

1-03773 

1.23175 

30 

9.79285 

0.9086 

0.44438 

1.30630 

16 

+9.66693  -0.9297 

-1.02731 

-1.22687 

July   I 

+9.79446 

-0.9066 

+0.49006 

-X  .30516 

17 

+9.66859  -0.9305 

-1.01651 

-1.23181 

2 

+9.79679 

-0.9039 

+0.53x28 

-X  .30389 

E-+o".o 

i"=-fo».ooi 
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BESSELIAN  STAR-NUMBERS,  1914, 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hr.) 

Logil. 

lAHfB. 

Ix»«C. 

hogD. 

Solar  Day. 

(Sid.  Hr.) 

LoKii. 

LogB. 

LogC. 

Log/>. 

July  I 

+9.79446 

-0.90^ 

+0.49006 

-1.30516 

Aug.  16 

+9.89192 

-0.9257 

+1.17857 

-1.08604 

2 

9.79679 

0-9039 

0.53128 

1.30389 

17 

9.89451 

0.9271 

I. 18388 

1.07603 

3 

9.79996 

0.9013 

0.56881 

1.30250 

18 

9.89691 

0.9295 

1.18901 

1.06564 

4 

9.80376 

0.8994 

0.60324 

1.30098 

19 

9.89890 

0.9325 

1.19396 

1.05488 

5 

9.80794 

0.8987 

0.63503 

1-29934 

h  '° 

990033 

0.9357 

1.19874 

1.04371 

h   6 

+9.812 10 

-0.8994 

+0.66454 

-1.29757 

(99.0)  21 

+9.90122 

-0.9385 

+1-20334 

-1 .032 1 3 

(19.0)  7 

9.81588 

0.9013 

0.69205 

1.29567 

22 

9.90167 

0.9404 

1.20778 

1.02007 

8 

9.81904 

0.9040 

0.71782 

1.29364 

23 

9.90193 

0.9410 

1.21205 

100755 

9 

9.82146 

0.9069 

0.74203 

1. 29149 

24 

9.90231 

0.9403 

1. 21616 

0.99453 

lO 

9.82322 

0.9096 

0.76485 

1.28920 

25 

9.90312 

0.9386 

1.22011 

0.98098 

II 

+9.82450 

-0.91 1 5 

+0.78641 

-1.28678 

26 

+9.90450 

-0.9365 

+1.22390 

-0.96685 

12 

982551 

0.9125 

0.80684 

1.28422 

27 

9.90645 

0.9346 

1.22754 

0.95212 

13 

9.82647 

0.9126 

0.82625 

1.28153 

28 

9.90887 

0.9335 

1.23103 

0.93674 

14 

9.82759 

0.91 18 

0.84472 

1.27870 

29 

9.91149 

0.9336 

1.23437 

0.92065 

15 

9.83906 

0.9104 

0.86231 

1.27573 

30 

9.91397 

0.9349 

1.23756 

0.90382 

i6 

+9-83098 

-0.9087 

+0.87911 

-1.27261 

31 

+9.9160S 

-0.9372 

+1.24061 

-0,88617 

17 

9-83336 

0.9071 

0.89517 

1-26935 

Sept.  I 

9.91767 

0.9400 

1.24351 

0.86763 

i8 

9.83621 

0.9059 

0.91054 

1.26594 

2 

9.91870 

0.9428 

1.24627 

0.84812 

'9 

9.83944 

0.9054 

0.92528 

1.26239 

3 

9.91924 

0.9451 

1.24889 

0.82757 

20 

9-84283 

0.9060 

0.93942 

1.25868 

4 

9.91946 

0.9465 

1.25138 

0.80585 

h   21 

^9. 846 16 

^.9077 

+0.95299 

-1.25482 

h   5 

+9.91955 

-0.9470 

+1.25373 

-0.78284 

(90.0)22 

9.84916 

0.9104 

0.96604 

1.25081 

(98.0)  6 

9.91969 

0.9467 

125594 

0.75840 

23 

9.85162 

0.9136 

0.97860 

1.24663 

7 

9.92003 

0.9456 

1.25802 

0.73235 

34 

985344 

0.9168 

0.99069 

1 .24229 

8 

9.92068 

0.9440 

1.25996 

0.70449 

as 

985463 

0.9195 

100233 

1.23778 

9 

9.92171 

0.9422 

1.26177 

0.67457 

26 

+9-85539 

-0.9211 

+1.01355 

-1. 233 10 

10 

+9.92312 

-0.9405 

+1.26346 

-0.64228 

27 

9.85608 

0.9213 

1.02438 

1.22825 

11 

9.92488 

0.9393 

1.26502 

0.60724 

28 

9.85701 

0.9203 

1.03482 

1.22322 

12 

9.92690 

0.9389 

1.26644 

0.56897 

29 

9.85849 

0.9184 

1.04490 

1.21801 

13 

9.92898 

0.9394 

1.26773 

0.52682 

30 

9.86066 

0.9163 

1.05464 

1.21261 

14 

9.93098 

0.9409 

1.26890 

0.47997 

31 

+9.86342 

-0.9147 

+1.06405 

-1.20702 

15 

+9.93266 

-0.9430 

+1.26994 

-0.42727 

Aug.  I 

9.86663 

O.9141 

1. 07314 

1. 20124 

16 

993388 

0.9455 

1.27085 

0.36710 

2 

9.86995 

0.9148 

1.08192 

1.19525 

17 

9.93462 

0.9478 

1.27163 

0.39704 

3 

9.87301 

0.9168 

1. 09041 

1.18905 

18 

9-93494 

0-9493 

1.27229 

0.21325 

4 

9.87560 

0.9197 

1.09863 

1. 18264 

19 

9-93SOI 

0.9497 

1.27282 

O.IO9I2 

h   5 

+9-87755 

-0.9229 

+1. 10658 

-1.17601 

h   20 

+9-93514 

-0.9488 

+1.27322 

-9.97160 

(91.0)  6 

9.87890 

0.9260 

1.11427 

1.16915 

(0.0)  21 

993558 

0.9467 

1.27350 

9.76886 

7 

9.87976 

0.9285 

1.12170 

1. 16206 

22 

9.93653 

0.9440 

1.27365 

-^-37575 

8 

9.88033 

0.9301 

I. 12889 

1.15472 

23 

9.93807 

0.9413 

1.27367 

+9.05092 

9 

9.88080 

0.9307 

1.13585 

1-14713 

24 

9.94008 

0.9391 

1.27357 

9.66519 

10 

+9.88136 

-0.9305 

+1. 14259 

-I. 13928 

25 

+9.94236 

-0.9380 

+1.27334 

+9.90995 

II 

9.88218 

0.9296 

1.14910 

113115 

26 

9.94462 

0.9382 

1.27298 

0.06551 

12 

9.88338 

0.9283 

1.15540 

1. 12274 

27 

9.94660 

0.9394 

1.27249 

0.17976 

13 

9.88498 

0.9269 

1.16149 

1.11403 

28 

9.94813 

0.9413 

1.27187 

0.27007 

14 

9.88698 

0.9258 

1. 16738 

I. I 0502 

29 

9.94914 

0.9434 

1.27113 

0.34472 

15 

+9.88934 

-^•9253 

+1.17307 

-1.09570 

30 

+9.94966 

-0.9450 

+1.27026 

+0.40833 

16 

+9.89192 

-0.9257 

+1.17857 

-1.08604 

Oct.   I  +9.94983 

-0.9460 

+1.26925 

+0.46370 

E-+o".o. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hr.) 

hog  A. 

LogB. 

LogC. 

LogD. 

Solar  Day. 
(Sid.  Hr.) 

Logii. 

Log  a. 

LogC. 

hogD. 

Oct.   I 

49.94983 

-0.9460 

+1.26925 

+0.46370 

Nov.  16 

+0.00232 

-0.8948 

+1.04268 

+I.21919 

2 

9.94986 

0.9460 

1.26811 

0.51272 

17 

0.00435 

0.8908 

1. 03 194 

1.22464 

3 

9.94990 

0.9450 

1.26684 

0.55667 

18 

0.00677 

0.8877 

1.02079 

1.22989 

4 

9.95010 

0.9433 

1.26544 

0.59648 

19 

0.00936 

0.8860 

1. 0092 1 

1-23495 

h    5 

9-95058 

0.9409 

1. 26391 

0.63285 

h   ^° 

O.OII86 

0.8857 

0.99716 

1.23982 

(1.0)   6 

+9.95142 

-0.9383 

+1.26224 

+0.66632 

(4.0)  21 

+0.01405 

-0.8866 

+0.98463 

+1.24455 

7 

9-95363 

0-9357 

1.26043 

0.69728 

22 

O.OI58I 

0.8881 

0.97158 

1.24900 

8 

9.95418 

0.9335 

1.25848 

0.72608 

23 

0.0Z7II 

0.8897 

0.95798 

1-25333 

9 

9.95600 

0.9319 

1.25640 

0.75298 

24 

0.01802 

0.8906 

0.94380 

1-25747 

zo 

9-95794 

0.9313 

1.25417 

0.77821 

25 

0.01868 

0.8907 

0.92900 

I.26144 

IX 

+9-95985 

-0.9316 

+1.25180 

+0.80194 

26 

+0.01926 

-0.8896 

+0-91353 

+1.26525 

12 

9.96155 

0.9327 

1.24928 

0.82434 

27 

0.01990 

0.8876 

0.89734 

1.26889 

13 

9.96289 

0.9344 

1.24662 

0.84553 

28 

0.02074 

0.8848 

0.88038 

1.27236 

14 

9-96379 

0.9360 

1.24381 

0.86562 

29 

0.02187 

0.8815 

0.86258 

1-27567 

15 

9.96428 

0.9370 

1.24084 

0.88471 

30 

0.02332 

0.8782 

0.84388 

1.27883 

i6 

+9.96450 

-0.9369 

+1-23773 

+0.90288 

Dec.  I 

+0.02508 

-0.8751 

+0.82418 

+1. 28183 

17 

9.96470 

0.9356 

1.23446 

0.92020 

2 

0.02709 

0.8726 

0.80340 

1.28467 

i8 

9-96515 

0.9330 

1. 23 102 

0.93675 

3 

0.02927 

0.87 II 

0.78143 

1.28736 

19 

9.96604 

0.9296 

1.22743 

0.95257 

4 

0.03150 

0.8707 

0.75813 

1.28990 

h   ^° 

9.96748 

0.9258 

1.22368 

0.96772 

h    5 

0.03363 

0.8714 

0.73335 

1.29229 

(8.0)  21 

+9-96945 

-0.9225 

+1.21975 

+0.98223 

(0.0)   6 

+0.03552 

-0.8729 

■♦0.70694 

+1.29453 

22 

9-97175 

0.9202 

1.21566 

0.99616 

7 

0.03706 

0.8749 

0.67866 

1.29663 

23 

9.97414 

0.9191 

1.21140 

1-00953 

8 

0.03821 

0.8767 

0.64822 

1.29858 

^4 

9-97634 

0.9193 

1.20696 

1.02238 

9 

0.03904 

0.8776 

0.61534 

1-30039 

25 

9.97816 

0.9204 

1.20233 

1.03474 

zo 

0.03971 

0.8774 

0.57962 

1.30205 

26 

+9.97949 

•-0.9218 

+1. 19752 

+1.04664 

ZI 

+0.04043 

-0.8757 

+0.54053 

+1.30357 

«7 

9-98034 

0.9231 

1. 19252 

1. 05810 

12 

0.04143 

0.8728 

0.49740 

1-30495 

28 

9.98082 

0.9236 

1. 18732 

1.06913 

13 

0.04287 

0.8691 

0.44934 

I.30619 

29 

9.98111 

0.9233 

1.18193 

1.07977 

14 

0.04477 

0.8655 

0.39513 

1.30728 

30 

9.98137 

0.9219 

1. 17634 

1.09004 

15 

0.04707 

0.8626 

0.33300 

1.30824 

31 

+9.98176 

-0.9196 

+1- I 7053 

+1.09994 

16 

+0.04961 

-0.861 1 

-♦0.26030 

+■1.30907 

Nov.  X 

9.98240 

0.9166 

1.16451 

I. 10949 

17 

0.05216 

0.8612 

0.17275 

1-30975 

2 

9-98338 

0.9133 

X. 15827 

1.11871 

18 

0.05448 

0.8626 

0.06276 

1. 3 1029 

3 

9.98470 

0.9099 

1.15179 

I. 12762 

19 

0.05642 

0.8650 

9.91491 

1. 3 1070 

h    ^ 

9.98634 

0.9069 

1. 14508 

1. 13622 

h    ^^ 

0.05793 

0.8676 

9.68877 

1-31097 

(8.0)  5 

+9.98827 

-0.9045 

+1.13813 

+1. 14453 

(6.0)  21 

+0.05904 

-0.8697 

+9.18901 

+I.31110 

6 

9.99036 

0.9030 

1. 13092 

1. 15256 

22 

0.05987 

0.8710 

-9-25380 

I.31110 

7 

9.99246 

0.9026 

I -12345 

I.16031 

23 

0.06056 

0.8713 

9.71036 

I.31096 

8 

9.99440 

0.9030 

1.11571 

I. 16780 

24 

0.06125 

0.8704 

9.92789 

I.31067 

9 

9.99603 

0.9042 

I. 10770 

I. 17504 

as 

0.06209 

0.8686 

0.07206 

1-31025 

xo 

+9.99728 

-0.9056 

+1.09939 

+1. 18203 

26 

+0.06316 

-0.8663 

-0.18001 

+1.30970 

II 

.  9.99814 

0.9065 

1.09077 

I. 18878 

27 

0.06449 

0.8638 

0.26628 

I.30901 

12 

9.99871 

0.9066 

1.08184 

I  19530 

28 

0.06609 

0.8616 

0.33811 

I.30818 

13 

9.99918 

0.9053 

1.07258 

I. 20160 

29 

0.06793 

o."599 

0.39961 

1.30720 

14 

9.99982 

0.9027 

1.06298 

1.20768 

30 

0.06996 

0.8591 

0.45335 

1.30609 

15 

+0.00082 

-0.8990 

+1.05302 

+1.21354 

31 

+0.07204 

-0.8594 

-0.50104 

+1.30484 

16 

■♦0.00232 

-0.8948 

+1.04268  . 

+1.21919 

32 

■♦0.07407 

-0.8608 

-0.54388 

+1-30345 

E-+o".o 
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INDEPENDENT  STAR^NUMBERS,  1914. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


/ 

/' 

.                1                H               1                  1 

1 
1 

Solar  Day. 

r 

1                      1 

U>ig. 

Log  A. 

« 

(Sidereal 
Hour.) 

In 
Time. 

In 
Time. 

In 
Arc. 

In 
Time. 

In 
Arc. 

In 
Time. 

Logf. 

y 

s 

s 

e           1 

h     m 

0      t 

h     m 

1 

Jan.     o 

0.0000 

+0.234 

+0.013 

28043-1 

1842.9 

350  50.4 

2323.4 

0.93589 

1.31008 

-1 .41 

-0.1493 

I 

0.0028 

0.246 

0.007 

28057.9 

1843-8 

349  54.0 

23  19.6 

0.93786 

1.30986 

1.55 

0.1911 

2 

0.0055 

0.258 

+0.001 

281  10.9 

1844.7 

34857-5 

23  15-8 

0.93901 

1 .30962 

1.69 

0.2291 

3 

0.0082 

0.270 

-0.005 

281  24.6 

1845.6 

348    i.o 

23  12. 1 

0.93932 

1.30936 

1.84 

0.2639 

h       4 

O.OIIO 

0.282 

O.OII 

281  41.7 

18  46.8 

347    4-4 

2Z     8.3 

0.93895 

1.30908 

1.98 

0.2960 

(7.0)    5 

0.0137 

+0.294 

-0.015 

282      4.2 

1848.3 

346    7.7 

23     4.5 

0.93813 

1.30878 

-2.12 

-0-3258 

6 

0.0165 

0.306 

0.017 

28233.1 

18  50.2 

345  "-0 

23     0.7 

0.93715 

1.30846 

2.26 

0.3535 

7 

0.0192 

0.318 

0.016 

283      9.1      1852.6I 

344 14. 1 

22  56.9 

0.93644 

1.30812 

2.40 

0.3795 

8 

0.0219 

0.329 

0.012 

283  50.6 

1855-4 

343  17-2 

22  53-1 

0.93643 

1.30776 

2.53    0.4038 

9 

0.0247 

0.341 

-0.006 

28436.0 

18  58.4 

342  20.2 

2249-3 

0.93748 

1-30738 

2.67 

0.4267 

zo 

0.0274 

+0.353 

+0.001 

285  20.8 

19    1.4 

341  23.2 

22  45-5 

0.93971 

1.30699 

-2.81 

-0.4483 

II 

0.0302 

0.364 

0.008 

286   I. a 

19    4.1 

34025.9 

2241.7 

0.94304 

1.30659 

2.94 

0.4688 

12 

0.0329 

0.376 

0.012 

28634.1 

19    6.3 

33928.6 

2237.9 

0.94709 

1.30616 

3-08 

0.4882 

13 

0.0356 

0.387 

0.013 

28657.5 

19    7.8 

33831-2 

2234.1 

0.95129 

1.30572 

3.21 

0.5067 

14 

0.0384 

0.398 

O.OII 

287  12.6 

19  8.8 

337  33-7 

22  30.2 

0.95499 

1-30525 

3-34 

0.5242 

X5 

0.041 1 

+0.410 

+0.006 

287  22.2 

19  9-5 

33636.0 

22  26.4 

0.95769 

1-30477 

-3. 48: -0.5410 

i6 

0.0438 

0.421 

0.000 

287  30.2 

19  lO.O 

33538-3 

22  22.6 

0.95915 

1.30427 

3.61    0.5570 

I? 

0.0466 

0.432 

-0.007 

28741.5 

19 10.8 

334  40.4 

22  18.7 

0.95944 

1-30377 

3.74    0.5723 

i8 

0.0493 

0.443 

0.012 

287  59.6 

19 12.0 

33342.3 

22  14.8 

0.95890 

1.30324 

3.86'  0.5869 

1 

h     '9 

0.0521 

0.454 

0.013 

28826.5 

19 13.8 

33244.2 

22  10.9 

0.95813 

1.30271 

3.99    0.6009 

(8.0)  20 

0.0548 

+0.465 

-O.OII 

289   1.3 

19 16. 1 

33145.9 

22     7.1 

0.95778 

1. 302 1 6 

-4.12  -0.6144 

21 

0-0575 

0.476 

-0.006 

28941.5 

19 18.8 

33047-4 

22     3.2 

0.95835 

1. 30160 

4.24'  0.6273 

22 

0.0603 

0.486 

+0.001 

29022.2 

19  21.5 

32948.8 

21  59-3 

0.96009 

1. 30103 

4.36    0.6397 

23 

0.0630 

0.497 

0.008 

29059-5 

1924.0 

32850.1 

2155-3 

0.96297 

1.30044 

4-48 

0.6516 

24 

0.0657 

0.508 

0.013 

291 30.1 

19  26.0 

32751.2 

21  51.4 

0.96666 

1.29985 

4.60'   0.6631 

25 

0.0685 

+0.518 

+0.016 

291  52.4 

1927.5 

32652.1 

2147-5 

0.97067 

1.29925 

-4.72' -0.6742 

26 

0.0712 

0.528 

0.017 

292   6.9*1928.5 

32552.9 

2143-5 

0.97452 

1.29863 

4.84'   0.684K 

27 

0.0740 

0.539 

0.014 

29215.3   1929.0 

32453.6 

2139.6 

0.97787 

1.29800 

4.96    0.6950 

28 

0.0767 

0.549 

0.009 

292  20.2 

19  29-3 

32354.1 

2135.6 

0.98049 

1.29738 

5.07J  0.7049 

29 

0.0794 

0-559 

+0.003 

292  24.0 

19  29.6 

322  54.4 

21 31.6 

0.98227 

1.29674 

5-18 

0.7144 

30 

0.0822 

+0.569 

-0.004 

292  29.3 

1930.0 

321  54.6 

21  27.6 

0.98329 

1. 29610 

-5.29  -0.7236 

31 

0.0849 

0.579 

O.OIO 

29237.8 

1930.5 

32054.6 

21  23.6 

0.98366 

1-29545 

5.40    0.7324 

Feb.     I 

0.0877 

0.588 

0.014 

292  50.9 

19  31.4 

31954-5 

21 19.6 

0.98361 

1.29480 

5.51    0.7410 

2 

0.0904 

0.598 

0.017 

293   9-6 

1932.6 

31854.2 

21 15.6 

0.98347 

1.29415 

5.61    0.7492 

h        ^ 

0.0931 

0.608 

0.017 

293  34.2 

1934.3 

31753-8 

21 II. 6 

0.98355 

1.29348 

5-72 

0.7571 

(9.0)     4 

0.0959 

+0.617 

-0.014 

294  3-6 

1936.2 

316  53-2 

21    7-5 

0.98420 

1.29283 

-5.82 

-0.7648 

5 

0.0986 

0.626 

0.008 

294352 

1938.3 

31552-4 

21   3-5 

0.98572 

1. 29216 

5-92 

0.7722 

6 

O.IOI3 

0.636 

-0.002 

295   6.3 

19  40.4 

31451-4 

2059.4 

0.98824 

1. 29149 

6.02 

0.7793 

7 

0.I04I 

0.645 

+0.005 

29533-7 

1942.2 

31350.4 

2055-4 

0.99165 

1.29084 

6.11 

0.7862 

8 

0.1068 

0.654 

O.OIO 

29554.5 

1943-6 

312  49.1 

2051.3 

0.99564 

1. 29017 

6.2i|  0.7929 

9 

0.1096 

+0.663 

+0.013 

296   7.5 

1944.5 

31147-7 

2047.2 

0.99974 

1. 28951 

-6.30-0.7993 

10 

O.II23 

0.672 

0.012 

29613.4 

1944.9 

31046.1 

2043.1 

1.00339 

1.28886 

6.39 

0.8054 

II 

0.II50 

0.681 

0.008 

29614.5 

1945-0 

309444 

2039.0 

1.00615 

1.28822 

6.48 

0.8114 

12 

O.II78 

0.689 

+0.002 

29614.5 

1945-0 

30842.5 

2034.8 

1. 00781 

1.28757 

6.56 

0.8171 

13 

0.1205 

0.698 

-0.005 

296  17.6 

1945-2 

30740.5 

2030.7 

1.00838 

1.28693 

6.65   0.8226 

14 

0.1232 

+0.706 

-O.OIO 

29626.7 

1945.8 

30638.2 

2026.5 

1.00815 

1.28628 
1.28566 

-6.731-0.82S0 

15 

0.1260 

+0.715 

-0.012 

29643.6 

1946.9 

30535.8 

2022.4 

1.00762 

-6.81 

-08331 
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Feb.  15 

0.1260 

+0.715 

-0.012 

29643.6 
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30535.8 

3033.4 

1.00762     1 

.28566 

-6.81 

-0.8331 

16 

0.1287 
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0.01 1 
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30433-3 

2018.2 

1.00737     I 

.28503 

6.89 

0.8380 

17 

0.1315 

0.731 

-0.007 
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30330.6 
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1.00785     I 

.28443 

6.96 

0.8428 

18 

0.134a 

0.739 

0.000 

298  6.8 
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30337.7 

20   9.8 

1.00934     1 
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7.03 

0.8473 
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301  34.7 

20    5.6 
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0.8517 
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+0.013 

298  54.9 
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30021.5 

20    1.4 

1. 01494     I 

.28265 

-7.18 

-0.8559 

ai 

0.1424 

0.763 

0.016 

299   8.7 

19  56.6 

29918.2 

1957.2 

1. 01837     I 

28208 

7.24 

0.8599 

22 

0.1451 

0.771 

0.017 

299155 
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298  14.8 

19530 

1. 02 166     1 

■28153 

7.31 

0.8637 

23 

0.1479 

0.779 

0.015 

299 16.9 

19  57.1 

297  11.2 

1948.7 

1.02446     1 

.28098 

7.37 

0.8674 

24 

0.1506 

0.786 

o.on 

29915.2 

19  57.0 

296   7-5 

1944.5 

1 .02656     I 

.28045 

7.43 

0.8709 

25 

0.1534 

+0.794 

+0.005 

29913.1 

19  56.9 

295   3-7 

1940.2 

1.02793      I 

■27994 

-7.49 

-0.8743 

36 

0.1561 

0.801 

-0.002 

29912.5 

19  56.8 

293  59-8 

1936.0 

1.02856     I 

.27945 

7.54 

0.8775 

27 

0.1588 

0.809 

0.008 

29915.1 

1957.0 

292  55.7 

1931.7 

1.02858     I 

.27896 

7.60 

0.8805 

28 

0.1616 

0.816 

0.013 

29922.1 

1957.5 

29151.6 

1927.4 

1.02824     I 

.27850 

765 

0.8834 

Mar.     I 

0.1643 

0.833 

0.016 

29934.3 

19  58.3 

29047.3 

1933.3 

1.02776     1 

.27806 

7.69 

0.8861 

2 

0.1670 

+0.831 

-0.017 

29951.6 

19  59.4 

28943.0 

19  18.9 

1.02744     1 

.27763 

-7.74 

-0.8887 
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0.1698 

0.838 

0.015 

30013.2 

20   0.9 

28838.5 

19  14.6 

1.02758     1 

.27723 

7.78 

O.89II 

4 

0.1725 

0.845 

0.011 

30037.3 

20    2.5 

287  34.0 

19  10.3 

1.02841      1 

.27683 

7.82 

0.8934 

5 

0.1753 

0.852 

-0.005 

301    1.3 

20   4.1 

38629.4 

19    6.0 

1. 0301 2      1 

.27647 

7.86 

0.8955 

h     ' 

0.1780 

0.859 

+0.002 

30122.4 

20  55 

285  24.8 

19    1.7 

1.03265      I 

.27611 

7.90 

0.8975 

(11.0)  7 

0.1807 

+0.866 

+0.008 

301 38.2 

20  6.5 

38420.1 

1857.3 

I.O357I      I 

■27579 

-7.93 

-0.8993 

8 

0.1835 

0.873 

0.011 

30147.3 

20  7.3 

283  15.3 

1853.0 

1.03892      I. 

.27550 

7.96 

0.9010 
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0.1862 
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301  50.2 

20  7.5 

283  10.5 

18  48.7 

1.04183      1 

27521 

7.99 

0.9026 
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0.1889 
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0.008 
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20  7.3 

281    5.5 

1844.4 

1.04401      1, 

27495 

8.02 

0.9040 

II 

0.1917 

0.894 

+0.003 

301 46.8 

20  7.1 

280  0.7 

1840.0 

1.04522      1. 

27472 

8.04 

0.9053 

12 

0.1944 

+0.901 

-0.003 

30147.2 

20  7.1 

27855.8 

1835.7 

1.04544     I 

.27452 

-8.06 

-0.9065 

13 

0.1972 

0,907 

0.009 

30153.1 

20  7.5 

277  50.8 

1831.4 

1.04485      I. 

.27433 

8.08 

0.9075 

14 

0.1999 

0.914 

0.012 

302    6.3 

20  8.4 

27645.9 

1837.1 

1.04389     I. 

27416 

8.10 

0.9084 

IS 

0.2026 

0.921 

0.012 

302  26.9 

20  9.8 

27540.9 

1832.7 

I.O4312      I. 

27402 

8.II 

0.9092 

16 

0.2054 

0.927 

0.008 

302  52.7 
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27435-9 

18  18.4 

1.04295      I. 

27390 

8.12 

0.9098 

17 

0.2081 

+0.934 
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273  30.9 

1814.1 

1.04366      1 

27381 

-8.13 
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18    9.7 

1.04529      1 
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20 

0.2163 
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307   9-5 

7 
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0.2738 

1.099 

0.012 

307  34-4 

II 
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31355-7 
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1.304 
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0.3450 
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8 
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9 

0.3532 
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10 
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1-352 

0.008 
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II 

0.3587 
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13 
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14 

0.3669 
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0.3696 
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0.019 
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+1.411 

+0.017 
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+1.421 
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h     m 
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20  26.3 

2027.4 

20  28.2 

2028.5 

2028.6 
2038.6 
3038.8 
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2030.3 

2031.8 

2033-7 

2035-7 
2037.6 

2039.2 

2040.3 
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2041.4 
2041.6 
2041.7 

2041.9 
2042.4 

2043-1 
2044.1 

2045-5 

2047.1 
20  48.9 
20  50.7 
2052.3 

2053-7 

20  54.6 
2055.2 

2055-5 

20557 
2056.0 

2056.7 
2057.8 

20  59.4 

21  1.3 

21    3-5 


21    5-5 
21    7.3 

21    8.6 
21    9-5 

21  lO.O 

21 10.3 
21 10.6 


25721.2 

25617.3 
25513-5 
254  9-8 
253   6.3 

252  2.9 
250  59.6 
249  56.6 

24853-7 
247  50.9 

24648.3 

245  45-9 
24443.6 

24341-5 
242  39.6 

24137-9 
24036.3 
23935-0 
23833.8 
23732.8 

23632.0 

23531-4 
23431.0 

23330.7 
23230.7 

23130.9 

23031-3 
22931.9 

22832.7 

22733.7 

22634.9 
22536.3 

22437.9 
223  39.8 

22241.8 


22144.0 
22046.4 
21949.0 
218  51.8 
217  54.8 

21658.0 
216    1.4 

215  4.9 
214   8.6 

21312.5 

212  16.6 
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h  m 
7  9.4 
7  5-2 
7  0.9 
656.7 
653.4 

648.2 
644.0 
639.8 
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631.4 

627.2 
623.1 
618.9 
614.8 
6  10.6 

6  6.5 
6   2.4 

558.3 

554.3 
550.2 

546.1 
542.1 
538.1 
534.1 
530.1 

526.1 
522.1 

518.1 
514.2 
510.3 
5  6.3 
5  2.4 
458.5 

454.7 
450.8 

446.9 
443.1 
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435.5 
431.7 

427.9 
424.1 
420.3 
416.6 
412.8 

4  91 
4  5-4 


.05510 
.05687 
.05920 
.06178 

.06415 

.06595 
.06692 
.06693 
.06618 
.06507 

.06409 
.06363 
.06402 
.06534 
.06735 

•06975 
.07211 

.07409 

•07549 
.07621 

.07630 
.07586 
.07510 
.07423 

.07351 
.07321 

.07353 

-07455 
.07631 

.07864 

.08125 

.08374 

•08573 
.08696 

.08737 

.08710 
.08647 
.08590 
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.08836 
.09078 

•09357 
.09636 

.09883 
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27593 
27626 
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37818 
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38003 
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38313 
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29743 
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29919 
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.98 

-95 
.92 

.88 
-85 
.81 

.77 

-73 
.68 

.63 

-58 

-53 
.48 
•42 
.36 

.30 
■24 

.17 
.11 

.041 

-6.97 
6.89 

6.82 

6.74 
6.66 


-0.9019 
0.9003 
0.8986 
0.8967 

0.8947 
-0.8926 
0.8903 
0.8879 
0.8853 
0.8826 

-0.8797 
0.8768 
0.8736 
0.8703 
0.8669 

-0.8633 

0.8595 
0.8556 

0.8516 

0.8473 

-0.8439 

0.8384 
0.8336 
0.8387 
0.8336 

0.8183 
0.8129 
0.8072 
0.8013 

0.7953 

-0.7890 
0.7825 

0.7758 
0.7688 

0.7617 


-6.58. 

6.50 

6.42 

6.33 
6.24 

-6.15 
6.06 

5.97 
5-87 
5-78 

-5-68J^.7543 
5.581  0.7466 

5.48  0.7387 


5-38 
5-27 


0.7305 
0.7220 


-5.17-0.7132 
5.06  0.7042 
4.95  0.6948 
4.84  0.6851 


4-73 
-4.62 
4.51 


0.6750 

-0.6646 
-0.6538 
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18 
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1. 43 1 
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1.30089 
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0.6426 

19 

0.3806 
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-O.OOI 
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21 II. 5 
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13  58.0 

1.10281 

1.30143 
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4.16 
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13  46.9 
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23 

0.3916 

1.484 
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3.80 

0.5798 

24 
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22     8.2 

10738.5 

7  10.6 

1.27562 

1.27686 

7.82 

0.8933 

7 

0.6845 

2.568 

O.OII 

332    70 

22     8.5 

10635.9 

7    6.4 

1.27565 

1-27651 

7.86 

0.8953 

8 

0.6872 

2.575 

0.014 

332  14.5 

22     9.0 

10533-2 

7      2.3 

1.27580 

1. 27616 

7-89 

0.8973 

9 

0.6900 

2.582 

0.015 

332  23.7 

22     9.6 

10430.3 

6  58.0 

1.27622 

1-27584 

7.92 

0.8990 

10 

0.6927 

+  2.589 

-0.014 

332  33-6 

22  10.2 

103  27.3 

653-8 

1.27697 

127555 

+7.96 

+0.9007 

II 

0-6955 

2.596 

O.OIO 

33243-1 

22  10.9 

10334.1 

6  49.6 

1.27811 

1.27527 

7-99 

0.9033 

12 

0.6982 

2.603 

-0.005 

332  510 

22  II.4 

loi  30.9 

645.4 

1.27962 

1.37503 

8.01 

0.9037 

13 

0.7009 

2.609 

+0.001 

332  56.1 

22  II. 7 

100 17.5 

6  41.2 

1. 28138 

1.27477 

8.04 

0.9050 

14 

0.7037 

2.616 

0.006 

332  57-8 

23  II.9 

9914.1 

6  36.9 

1.28335 

1.27456 

8.06 

0.9063 

15 

0.7064 

+2.623 

+0.009 

332  56.1 

22  II. 7 

9810.5 

632.7 

1.28503 

1-27437 

+8.08 

+0.9073 

16 

0.7092 

2.630 

O.OIO 

33252.1 

22  II.5 

97   6.9 

628.5 

1.28653 

1. 27421 

8.09 

0.9081 

17 

0.7119 

2.636 

0.008 

332472 

22  II. I 

96  3-1 

6  24.2 

1.38759 

1.27406 

8.11 

0.9089 

18 

0.7146 

2.643 

+0.003 

33243.3 

22  10.9 

94  59-3 

6  20.0 

1.28816 

1-27394 

8.12 

0.9096 

19 

0.7174 

2.650 

-0.003 

33242.4 

22  10.8 

93  55-5 

6  15-7 

1.28839 

1.27384 

8.13 

0.9IOI 

h     20 

0.7201 

+2.656 

-0.009 

33245-8 

23  II. I 

92  51-5 

6  11.4 

1.38819 

1.27376 

-1-8.14 

+0.9105 

(0.0)  21 

0.7228 

2.663 

0.013 

332  53-7 

22  II.6 

9147-5 

6    7.2 

1.38813 

1-27371 

8.14 

0.9108 

22 

0.7256 

2.669 

0.013 

ZZZ    5-5 

22  12.4 

90  43-5 

6    2.9 

1.28833 

1.27369 

8.14 

0.9109 

23 

0.7283 

2.676 

O.OII 

333  19- 1 

22  13.3 

8939-5 

558.6 

1.38898 

1.27368 

8.14 

0.9109 

24 

0.73" 

2.683 

-0.005 

33332.3 

23  14. 1 

8835.4 

5  54.4 

1. 29016 

1.27370 

8.14 

0.9108 

25 

0-7338 

+  2.689 

+0.003 

33342.9 

22  14.9 

8731.3 

5  50.1 

1. 29178 

1-27375 

+8.14 

+0.9106 

26 

0.7365 

2.696 

O.OIO 

zzz  49.6 

22  15.3 

8627.0 

5  45-8 

1.29362 

I.27381 

8.13 

0.9103 

27 

0.7393 

2.703 

0.016 

zzz  51-9 

22.15.5 

85  22.8 

541.5 

1.29546 

1.27389 

8.12 

0.9098 

28 

0.7420 

2.709 

0.019 

333  50.7 

22  15.4 

84  18.6 

5  37.2 

1.29707 

1. 2 7401 

8.11 

0.9091 

29 

0.7448 

2.716 

0.018 

333  47-4 

33  15.3 

83  14.6 

5  33-0 

1.39828 

1. 27416 

8.10 

0.9084 

30 

0.7475 

+2.723 

+0.015 

333  43-7 

33  14.9 

82  10.5 

528.7 

1.29904 

1.27432 
1.27450 

+8.08 

+0.9075 

Oct.     1  1  0.7502 

+2.729 

+0.009 

33341.4 

22  14.8 

81    6.4    5  24.4 

1.29936 

+8.06 

+0.9065 
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In 
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Time. 

In 
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In 
Time. 
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y 

8 

s 

a           / 

h      m 

e          t 

h      m 

tt 

Oct.     I 

0.750a 

+  2.729 

+0.009 

33341.4 

22  14.8 

81       6.4 

5  24-4 

1.29936 

1.27450 

+8.06 

+0.9065 

a 

0.7530 

2.736 

+0.003 

33341.4 

22  14.8 

80      3.3 

5  20.2 

1.29936 

1.27470 

8.04 

0.9054 

3 

0.7557 

2.743 

-0.004 

333  44.6 

22  15.0 

78  58.2 

5  15.9 

1. 29921 

1.27494 

8.02 

0.9041 

4 

0.7584 

2.750 

0.009 

333  50.8 

22  15.4 

77  54-2 

5  ".6 

1.29903 

1.27519 

7.99 

0.9027 

h       5 

0.761a 

2.756 

0.013 

333  59-6 

22  16.0 

76  50.2 

5    7-3 

1.29896 

1.27547 

7.96 

0.9012 

(1.0)    6 

0.7639 

+2.763 

-0.015 

334 10.4 

23  16.7 

75  46.3 

5    3-1 

1.29914 

1.27577 

+7-93 

+0.8995 

7 

0.7666 

2.770 

0.014 

33422.2 

2217.5 

74  42.4 

458.8 

1.29964 

1.27609 

7.90 

0.8977 

8 

0.7694 

2.777 

O.OII 

33433.7 

22  18.2 

73  38.6 

4  54.6 

1.30049 

1.27642 

7.87 

0.8958 

9 

0.7731 

2.784 

0.006 

33444.0 

22  18.9 

72  34.9 

450.3 

1. 30169 

1.27678 

7.83 

08937 

lO 

0.7748 

2.791 

-O.OOI 

33451.9 

22  19.5 

71  3I-I 

4  46.1 

1.30317 

1.27717 

7.79 

0.8914 

II 

0.7776 

+2.798 

+0.004 

334  56.8 

22  19.8 

70  27.5 

441.8 

1.30480 

1.27757 

+7-75 

+0.8891 

la 

0.7803 

2.805 

0.008 

33458.5 

22  19.9 

69  23.9 

4  37-6 

1.30639 

1.27798 

7.70 

0.8866 

13 

0.7831 

2.812 

O.OIO 

334  57.6 

22  19.8 

68  30.5 

4  33-4 

1.30777 

1.27842 

7.65 

0.8839 

14 

0.7858 

2.820 

0.008 

33455.5 

22  19.7 

67  17.1 

4  29.1 

1.30880 

1.27887 

7.60 

0.881 1 

15 

0.7885 

2.827 

+0.004 

334  53-9 

22  19.6 

66  13.8 

424.9 

1.30939 

1-27934 

7-55 

0.8781 

i6 

0.7913 

+2.835 

-0.002 

334  54.7 

22  19.6 

65  10.6 

420.7 

1.30956 

1.27983 

+7-50 

+0.8750 

17 

0.7940 

2.842 

0.008 

334  59.4 

22  20.0 

64    7.6 

4  16.5 

1.30948 

1.28033 

7-44 

0.8717 

i8 

0.7968 

2.850 

0.013 

335   8.5 

22  20.6 

63    4.6 

4  12.3 

1.30939 

1.2808^1 

7.38 

0.8683 

19 

0.7995 

2.857 

0.015 

33521.6 

2221.5 

62    1.7 

4    8.1 

1-30952 

1. 28138 

7.32 

0.8647 

h      "° 

o.8oaa 

2.865 

0.013 

33537-1 

2222.5 

60  59.0 

4    3-9 

1.3 1007 

1. 28193 

7.26 

0.8610 

(2.0)  a I 

0.8050 

+2.873 

-0.007 

33552.7 

2223.5 

59  56.4 

3  59-8 

1.31115 

1.28248 

+7.20 

+0.8570 

aa 

0.8077 

2.881 

0.000 

336   6.4 

22  24.4 

58  54.0 

3  55-6 

1.31268 

1.28305 

7.13 

0.8529 

23 

0.8104 

2.889 

+0.008 

336  16.5 

2225.1 

57  51.7 

3  51-4 

1.31451 

1.28363 

7.06 

0.8487 

24 

0.813a 

2.897 

0.015 

33622.4 

2225.5 

56  49-5 

3  47.3 

1.31638 

1.28423 

6.99 

0.8442 

as 

0.8159 

2.905 

0.019 

ZZ^  24.5 

22  25.6 

55  47.4 

3  43-2 

1.31808 

1.28483 

6.91 

0.8396 

26 

0.8187 

+2.913 

+0.019 

336  24.2 

2225.6 

54  45.5 

3  39-0 

1.31943 

1.28544 

+6.84 

+0.8348 

27 

0.8214 

2.921 

0.017 

33623-0 

2225.5 

53  43.7 

3  34.9 

1.32035 

1.28606 

6.76 

0.8298 

aS 

0.8241 

2.929 

O.OII 

33622.8 

22  25.5 

52  42.1 

330.8 

1.32084 

1.28668 

6.68 

0.8246 

29 

o.8a69 

2.937 

+0.005 

33624.7 

2225.6 

51  40.6 

3  26.7 

1.33103 

1.28732 

6.60 

0.8192 

30 

0.8296 

2.946 

-O.OOI 

33639.4 

22  26.0 

50  39-3 

3  22.6 

I. 32 103 

1.28797 

6.50 

0.8136 

31 

0.8324 

+2.954 

-0.007 

33637.1 

22  26.5 

49  38.1 

3  18.5 

1.32099 

1. 28861 

+6.42 

+0.8078 

Nov.    I 

08351 

2.963 

0.012 

33647.5 

22  27.2 

48  37.2 

3  14.5 

I. 32 106 

1.28925 

6.34 

0.8018 

a 

0.8378 

2.972 

0.014 

336  59.8 

22  28.0 

47  36.3 

3  10.4 

1. 32 138 

1.28990 

6.24 

0.7955 

3 

0.8406 

2.981 

0.014 

33713-1 

22  28.9 

46  35-6 

3    6.4 

1.32199 

1.29056 

6.15 

0.7891 

h        ^ 

0.8433 

2.990 

O.OII 

337  26.3 

22  29.8 

45  35-1 

3    2.3 

1.32293 

1.29121 

6.06 

0.7824 

(8.0)     5 

0.8460 

+2.999 

-0.008 

33738.5 

22  30.6 

4434.7 

258.3 

1.32424 

1. 29187 

+5.96 

+0.7754 

6 

0.8488 

3.008 

-0.002 

337  48.4 

2231.2 

43  34.4 

2  54.3 

1.32581 

1-29253 

5.86 

0.7681 

7 

0.8515 

3.018 

+0.003 

337  55-4 

2231.7 

42  34.3 

2  50.3 

1.32754 

1. 293 18 

5.76 

0.7607 

8 

0.8543 

3.027 

0.007 

337  59-4 

2232.0 

41  34.3 

2  46.3 

1.32929 

1.29382 

5.66 

0.7530 

9 

0.8570 

3.036 

0.009 

ZZ^   0.7 

2232.0 

40  34.5 

2  42.3 

1.33085 

1.29448 

5.56 

0.7450 

10 

08597 

+3.046 

+0.009 

338   0.4 

2232.0 

39  34-9 

2  38.3 

1.332" 

I. 29514 

+5.45 

+0.7366 

II 

0.8625 

3.055 

+0.005 

338   0.1 

2233.0 

38  35.4 

2  34-4 

1.33298 

1.29578 

5.35 

0.7280 

12 

0.8652 

3.065 

-O.OOI 

338    1.5 

2232.1 

37  36.0 

2  30.4 

1.33347 

1.29642 

5-24 

0.7191 

13 

0.8680 

3.075 

0.007 

338   6.3 

2232.4 

36  36.7 

2  36.4 

1.33370 

1.29705 

5.13 

0.7099 

14 

0.8707 

3085 

0.013 

33815.3 

2233.0 

35  37-6 

3  22.5 

1.33389 

1.29768 

5.01 

0.7002 

15 

0.8734 

+3.095 

-0.015 

33828.1 

2233.9 

34  38.7 

2  18.6 

1.33426 

1.29830 

+4.90 

+0.6903 

16 

0.8762 

+3.105 

-0.015 

338433 

33  34.9 

33  39-9 

2  14.7 

I -33500 

1. 29891 

+4.79+0.6800 

[Eph 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 
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Time. 
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Time. 

In 
Arc. 

In 
Time. 

hogi. 
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8 

h     m 

•       / 

h     m 

// 

Nov.  i6 

0.8762 

+3.105 

-0.015 

33843.3 

2234.9 

33  39-9 

214.7 

1.33500 

1. 29891 

+4.79 

+0.6800 

17 

0.8789 

3. 116 

O.OII 

338  59-3 

22  36.0 

3241-2 

3  10.7 

1-33625 

1.29952 

4.67 

0.6692 

l8 

0.8816 

3.126 

-0.004 

33913-8 

2236.9 

3142.6 

3   6.8 

1-33797 

1.30011 

4-55 

0.6581 

19 

0.8844 

3-136 

+0.004 

339251 

2237.7 

3044.3 

3   3.0 

1.34002 

1.30070 

4.43 

0.6465 

h      ^^ 

0.8871 

3-U7 

0.012 

33932.3 

2238.2 

29  46.0 

I  59-1 

1. 342 18 

1.30127 

4.31 

0.6344 

(4.0)  31 

0.8898 

+3-158 

+0.017 

33935.7 

22  38.4 

2847.9 

155-2 

1. 3442 1 

1. 30183 

+4.19 

+0.6319 

32 

0.8926 

3-168 

0.020 

339  36.3 

22  38.4 

2749.9 

I  51-3 

1-34595 

1-30239 

4.06 

0.6088 

23 

0-8953 

3.179 

0.018 

33935-8 

22  38.4 

2652.0 

147-5 

1.34728 

1.30293 

3-94 

0.5952 

24 

0.8981 

3-190 

0.014 

33935-6 

22  38.4 

2554.2 

143-6 

1. 34818 

1-30345 

3.81 

0.581 I 

25 

0.9008 

3-20I 

0.008 

33937-2 

2238.5 

24  56.6 

139.8 

1-34875 

1-30397 

3.68 

0.5663 

36 

0-9035 

+•3.212 

+0.001 

33941.3 

22  38.8 

23  59.1 

135-9 

1. 34914 

1-30447 

+3-55 

+0.5508 

37 

0.9063 

3-223 

-0.005 

33948.2 

22  39.2 

23    1.7 

1 33.1 

1.34948 

1.30495 

3-42 

0.5346 

38 

0.9090 

3-234 

0.0 10 

339  57-5 

22  39.8 

22   4.4 

128.3 

1.34989 

1-30542 

3-29 

0.5176 

39 

0.91 18 

3-245 

0.013 

340   8.7 

22  40.6 

21    7.2 

124.5 

1-35051 

1.30588 

3.16 

0.4999 

30 

0.9145 

3-256 

0.013 

340  20.8 

2241.4 

2010.2 

130.7 

1-35141 

1.30632 

3.03 

0.4813 

Dec.    1 

0.9172 

+3.268 

-O.OII 

340330 

2242.2 

1913-21 

1 16.9 

1.35262 

1.30674 

+2.89 

+0.4615 

3 

0.9300 

3279 

0.008 

34044.0 

2242.9 

18  16.3 

1 13. 1 

1-35413 

I. 30714 

2.76 

0.4407 

3 

0.9227 

3-290 

-0.003 

34053-1 

22  43-5 

17  19.5 

I   9-3 

1-35592 

1.30752 

2.62 

0.4187 

4 

0.9254 

3-302 

+0.003 

340595 

2244.0 

1632.8 

I    5.5 

1-35787 

1.30789 

2.49 

0.3954 

h        5 

0.9282 

3-314 

0.007 

341   3-1 

2244.2 

15  26.1 

I    1.7 

1-35985 

1.30824 

2.35 

0.3706 

(5.0)     6 

0.9309 

+3-325 

+0.010 

341    3-9 

2244.3 

1429.5 

058.0 

1.36169 

1.30858 

+2.21 

+0.3442 

7 

0.9337 

3-337 

O.OIO 

341    2.8 

2244.2 

13  33-0 

054.2 

1.36329 

1.30889 

2.07 

0.3159 

8 

0.9364 

3-349 

0.007 

341    1.3 

2244.1 

1236.5 

050.4 

1.36452 

1. 30918 

1-93 

0.2855 

9 

0.9391 

3-361 

+0.002 

341    I.O 

2244.1 

II  40.1 

046.7 

1-36535 

1.30945 

1-79 

0.2526 

10 

0.9419 

3-373 

-0.005 

341    3-2 

2244.2 

1043.8 

042.9 

1.36592 

1-30971 

1.65 

0.2169 

II 

0.9446 

+3.385 

-O.OII 

341   9-1 

2244.6 

947.5 

039-2^ 

1.36639 

1.30994 

+1.51 

+0.1778 

12 

0.9474 

3-397 

0.016 

341 18.6 

22  45.2 

851.2 

035-4 

1.36698 

1.31015 

1.36 

O.I347 

13 

0.9501 

3-409 

0.016 

341 30.7 

22  46.0 

755.0 

031.7 

1.36790 

1-31034 

1.22 

0.0866 

14 

0.9528 

3-421 

0.014 

34143-8 

22  46.9 

658.8 

027.9 

1.36926 

1.31051 

1.08 

0.0324 

15 

0.9556 

3-433 

-0.007 

341  55-9 

22  47.7 

6   3.6 

034.2 

1.37107 

1.31066 

0.94 

9-9703 

16 

0.9583 

+3-445 

+0.001 

342    5-3 

22  48.3 

5   6.4 

020.4 

1.37321 

1. 3 1079 

+0.79 

+9.8976 

17 

0.9610 

3-457 

0.009 

342  II. I 

2248.7 

410.3 

016.7 

1.37551 

1.31090 

0.65 

9.8100 

18 

0.9638 

3469 

0.015 

342  13. 1 

33  48.9 

314-2 

013.0 

1-37776 

1.31098 

0.50 

9.7000 

19 

0.9665 

3.481 

0.019 

342  12.2 

22  48.8 

218.1 

0  9.2 

1-37975 

1.31105 

0.36 

95522 

h        '^ 

0.9692 

3-493 

0.019 

342   9.7 

22  48.6 

I  22.0 

0   5-5 

1-38136 

1.31109 

0.3I 

9.3260 

(6.0)  21 

0.9720 

+3-505 

+0.015 

342    7-2 

2248.5 

026.0 

0    1.7 

1.38256 

1.31111 

+0.07 

+8.8263 

23 

0.9747 

3518 

O.OIO 

342   6.1 

22  48.4 

359299 

23  58.0 

1.38344 

1.31112 

-0.08 

-8.891 1 

23 

0.9775 

3530 

+0.003 

342    7.2 

2248.5 

35833-8 

23  54.3 

1-38408 

1.31110 

0.22 

93476 

24 

0.9802 

3-542 

-0.003 

342  10.8 

22  48.7 

357  37-7 

23  50.5 

1.38462 

I-31105 

0.37 

9.5652 

25 

0.9829 

3-554 

0.008 

342  16.7 

22  49.1 

35641-5 

23  46.8 

1.38522 

1. 31098 

0.51 

9-7093 

26 

0.9857 

+3  566 

-0.012 

342  24.5 

22  49-7 

35545-4 

2343-0 

1.38598 

1.31090 

-0.66 

-9.8173 

27 

0.9884 

3-579 

0.013 

34233.2 

22  50.2 

35449-3 

23  39-3 

1.38696 

1.31079 

0.80 

9.9036 

28 

0.9912 

3-591 

O.OI3 

34241.9 

22  50.8 

353  53-1 

23355 

1.38822 

1. 3 1066 

0.94 

9.9754 

29 

0.9939 

3-603 

0.008 

342  49.8 

2251.3 

352  56.9 

2331-8 

1.38977 

1.31050 

1.09 

0.0369 

30 

0.9966 

3-615 

-0.004 

34256.1 

2251.7 

352   0.6 

23  28.0 

1-39154 

I -3 1033 

1.23 

0.0906 

31 

0.9994 

4-3.627 

+0.001 

343    0.1 

22  52.0 

351    4.3 

23  24.3 

1.39346 

1.31013 

-1.38 

-0.1383 

32 

1. 002 1 

+3-639 

+0.006 

343    1-3 

22  C2.I 

350   7-9 

23  20.5 

1-39545 

1.30992 

-1.52 

-0.1812 
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230  BESSELIAN  AND  INDEPENDENT  STAR-NUMBERS,  1914. 


FOR  WASHINGTON  SIDEREAL  TWELVE  HOURS. 


Mean  Solar 
Date. 

IiOgi4i. 

LogBi. 

LogC. 

hogD. 

/ 

Gi 

H 

Login- 

I/>gA. 

lAigu 

Jan.  0.72 

+8.8852 

-0.9251 

-0.5217 

+1.3042 

8 
+0.237 

280  22 

•   # 

35038 

0.9322 

1.3100 

-0.1590 

10.69 

9.0617 

0.9293 

0.8152 

1.2831 

0.355 

285  13 

341  12 

0.9448 

1.3069 

0.4524 

20.67 

9.1809 

0.9360 

0.9793 

1.2464 

0.467 

289  24 

331  36 

0.9614 

1.3021 

0.6166 

30.64 

9.2679 

0.9443 

1.0876 

I.1912 

0.570 

292  54 

321  46 

0.9799 

1.2960 

0.7249 

Feb.  9.61 

9-3340 

0.9529 

I. 1627 

1.1122 

0.664 

295  44 

3"  41 

0.9983 

1.2894 

0.8000 

19.58 

+9.3859 

-0.9606 

-1. 2148 

+0.9990 

+0.748 

298  5 

301  19 

1.0150 

1.2832 

-0.8520 

Mar.  1.56 

9-4379 

0.9664 

1.2490 

0.8269 

0.823 

300  7 

290  44 

1.0294 

1.2780 

0.8863 

"•53 

94634 

0.9697 

1. 2681 

+0.5135 

0.894 

302  0 

279  59 

1. 0412 

1.2747 

0.9054 

21.50 

9.4948 

0.9700 

1.2736 

-9.4287 

0.961 

303  52 

269  II 

1.0507 

1.2737 

0.9109 

31.48 

9.5242 

0.9672 

1.2662 

0.5767 

1.028 

305  52 

258  27 

1-0585 

1.2751 

0.9034 

Apr.  10.45 

+9-5530 

-0.9616 

-1-2455 

-0.8540 

+  1.099 

308  2 

247  54 

1-0653 

1.2786 

-0.8827 

20.42 

9.5821 

0.9536 

1.2 104 

I.0125 

I-I75 

310  26 

237  38 

1.0722 

1.2838 

0.8477 

30.39 

9.6120 

0.0440 

1. 1586 

I.1182 

1.258 

313  I 

227  40 

1. 0801 

1.2899 

0.7959 

May  10.37 

9.6426 

0.9337 

1.0858 

I. 1924 

I-35I 

315  44 

218  2 

1.0898 

1.2961 

0.7231 

20.34 

96737 

0.9236 

0.9836 

1.2449 

1.450 

318  26 

208  43 

1.1018 

1. 3019 

0.6209 

30.31 

+9.7048 

-0.9148 

-0.8333 

-1.2805 

+I-S57 

321  I 

199  39 

1.1162 

1.3066 

-0.4706 

June  9.28 

9-7351 

0.9082 

0.5818 

1.3020 

1.671 

323  23 

190  47 

1. 1326 

1.3097 

0.2190 

19. 26 

9.7642 

0.9043 

-9.8590 

I.3108 

1.786 

325  27 

182  I 

I. 1505 

1.3111 

-9.4960 

29.23 

9.7916 

0-9035 

+0.3782 

1.3076 

1.903 

327  10 

173  17 

1.1693 

1.3106 

+0.0156 

July  9.20 

9.8170 

0.9058 

0.7350 

1. 292 1 

2.018 

328  32 

164  30 

1.1881 

1.3082 

0.3724 

19.18 

+9.8400 

-0.9106 

+0.9206 

-1.2636 

+2.127 

329  35 

155  35 

1.2063 

1.3042 

+0.5579 

29-15 

9.8606 

0.9172 

1. 04 14 

1. 2199 

2.231 

330  23 

146  27 

1.2234 

1.2990 

0.6787 

Aug.  8.12 

9.8788 

0.9247 

1. 1262 

I-1575 

2.326 

331  0 

137  4 

1.2390 

1.2929 

0.7635 

18.09 

9.8948 

0.9320 

1. 1870 

1.0699 

2.413 

33^   28 

127  22 

1.2530 

1.2867 

0.8242 

28.07 

9.9089 

0.9383 

1.2296 

0.9435 

2.492 

33^   54 

117  22 

1.2653 

1.2811 

0.8668 

Sept.  7.04 

+9.9213 

-0.9426 

+1.2571 

-0.7446 

+2.565 

332  21 

X07  5 

1.2760 

1.2767 

+0.8944 

17.01 

9-9327 

0.9444 

1.2713 

-0-3327 

2.633 

332  52 

96  34 

1.2854 

1.2741 

0.9085 

26.98 

9-9435 

0.9431 

1.2728 

+0.1247 

2.699 

333  31 

8556 

12937 

1.2738 

0.9100 

Oct.  6.96 

9-9542 

0.9386 

1. 2614 

0.6808 

2.766 

334  18 

75  17 

1. 3015 

1.2759 

0.8987 

16.93 

9.9653 

0.9310 

1.2364 

0.9104 

2.838 

335  15 

64  44 

1.3092 

1.2800 

0.8736 

26.90 

+9.9771 

-0.9210 

+I-I955 

+1.0513 

+2.916 

336  20 

54  21 

1-3173 

1.2857 

+0.8328 

Nov.  5.88 

9.9898 

0.9091 

I-I355 

1.1476 

3.002 

337  30 

44  12 

1.3262 

1. 2921 

0.7727 

15-85 

00035 

0.8966 

1.0495 

1.2155 

3.099 

338  42 

34  18 

1.3363 

1.2985 

0.6867 

25.82 

0.0181 

0.8848 

0.9241 

1.2627 

3.205 

339  51 

2438 

1-3475 

1. 3041 

0.5614 

Dec.  5.79 

0.0332 

0.8748 

0.7258 

1.2930 

3-317 

340  54 

15  10 

1.3598 

1.3083 

0.3629 

15-77 

+0.0484 

-0.8680 

+0.3148 

+1.3085 

+3-436 

341  47 

5  48 

1.3728 

1.3107 

+9.9520 

25-74 

0.0635 

0.8649 

-0.1004 

I.3101 

3.557 

342  28 

356  28 

1. 3861 

1.3110 

-9.7379 

35-71 

+0.0778 

-0.8659 

-0.6576 

+1.2980 

+3-677 

342  58  347  6 

1.3993 

1.3091 

-0.2949 

E—  +o».ooi 


The  above  numbers  give  the  same  reductions  from  mean  to  apparent  place  as  are 
employed  in  computing  the  apparent  places  of  the  fixed  stars,  given  on  pages  287  to  486, 
from  the  mean  places,  given  on  pages  233  to  250.  In  order  to  render  exact  interpolation 
possible  through  intervals  of  ten  days,  all  short  period  terms  have  been  omitted. 
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TERMS  OF  SHORT  PERIOD  IN  THE  NUTATION,  1914.  231 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

d"^ 

6"<o 

Date. 

B^'i) 

6"Q0 

Date. 

6"if 

6"<o 

Date. 

B'^if 

8"<o 

II 

n 

II 

II 

II 

II 

n 

II 

Jan.     o 

+0.21 

+0.06 

Feb.  15 

-0.20 

+0.02 

Apr.   I 

-O.II 

-0.10 

May  17 

+0.20 

+0.08 

I 

0.12 

0.09 

16 

0.18 

-0.03 

2 

0.00 

O.IO 

18 

+0.10 

O.IO 

2 

+0.02 

O.IO 

17 

O.II 

0.08 

3 

+0.09 

0.07 

19 

-O.OI 

O.IO 

3 

-0.09 

0.09 

18 

nO.OI 

O.IO 

4 

o.iS 

-0.03 

20 

O.II 

0.08 

4 

0.18 

0.07 

19 

+0.1 1 

O.II 

5 

0.17 

+0.02 

21 

0.19 

0.05 

5 

0.25 

+0.03 

20 

0.21 

0.09 

6 

0.14 

0.07 

22 

0.24 

+0.01 

6 

0.28 

-O.OI 

21 

0.27 

-0.05 

7 

+0.06 

O.IO 

23 

0.24 

-0.03 

7 

0.25 

0.05 

22 

0.29 

0.00 

8 

-0.04 

O.II 

24 

0.21 

0.07 

8 

0.19 

0.09 

23 

0.25 

+0.04 

9 

0.14 

0.09 

25 

0.14 

O.IO 

9 

-0.09 

O.IO 

24 

0.18 

0.08 

10 

0.20 

+0.05 

26 

-0.04 

O.IO 

lO 

+0.02 

-O.IO 

25 

+0.08 

+0.10 

II 

-0.21 

0.00 

27 

+0.05 

-0.09 

II 

0.12 

0.08 

26 

-0.03 

O.IO 

12 

0.17 

-0.05 

28 

0.14 

0.06 

12 

0.20 

-0.03 

27 

0.13 

0.08 

13 

-0.07 

0.09 

29 

0.18 

-O.OI 

13 

0.22 

+0.02 

28 

0.21 

0.06 

14 

+0.05 

O.II 

30 

0.17 

+0.04 

14 

0.18 

0.07 

Mar.   I 

0.27 

+0.02 

IS 

0.17 

O.IO 

31 

O.II 

0.08 

15 

+0.10 

O.IO 

2 

0.28 

-0.03 

16 

0.26 

0.07 

June  I 

+0.02 

O.II 

16 

-O.OI 

O.II 

3 

0.25 

0.07 

17 

0-31 

-0.03 

2 

-O.IO 

O.II 

17 

O.II 

0.09 

4 

0.17 

O.IO 

18 

0.30 

+0.02 

3 

0.19 

0.08 

18 

0.19 

+0.05 

5 

-0.08 

O.II 

19 

0.25 

0.06 

4 

0.24 

+0.04 

19 

0.21 

0.00 

6 

+0.03 

0.09 

30 

0.17 

0.09 

5 

0.24 

-0.02 

20 

-0.18 

-0.05 

7 

+0.12 

-0.06 

ai 

+0.06 

+0.10 

6 

-0.18 

-0.07 

21 

-0.09 

0.09 

8 

0.18 

-O.OI 

22 

-0.05 

0.09 

7 

-0.07 

O.IO 

22 

+0.02 

O.II 

9 

0.18 

+0.04 

23 

0.15 

0.07 

8 

+0.06 

O.II 

23 

0.13 

O.IO 

10 

0.14 

0.08 

24 

0.22 

+0.04 

9 

0.18 

0.09 

24 

0.22 

0.08 

II 

+0.05 

O.II 

2S 

0.25 

0.00 

10 

0.27 

0.06 

25 

0.27 

-0.03 

12 

-0.05 

O.II 

26 

0.25 

-0.04 

II 

0.30 

-O.OI 

26 

0.27 

+0.01 

13 

0.14 

0.08 

27 

0.20 

0.08 

12 

0.29 

+0.03 

27 

0.23 

0.05 

14 

0.19 

+0.04 

28 

0.12 

O.IO 

13 

0.23 

0.07 

28 

0.15 

0.08 

IS 

0.19 

-0.02 

29 

-0.03 

O.IO 

14 

0.13 

0.09 

29 

+0.05 

O.IO 

16 

0.13 

0.07 

30 

+0.07 

0.08 

IS 

+0.02 

O.IO 

30 

-0.06 

+0.10 

17 

-0.03 

-O.IO 

May   z 

+0.14 

-0.05 

16 

-0.08 

+0.09 

31 

0.16 

0.08 

18 

+0.09 

O.II 

3 

0.17 

0.00 

17 

0.17 

0.06 

Feb.    I 

0.24 

+0.04 

19 

0.19 

O.IO 

3 

0.15 

+0.05 

18 

0.23 

+0.02 

2 

0.28 

0.00 

20 

0.27 

0.06 

4 

+0.08 

0.09 

19 

0.24 

-0.02 

3 

0.27 

-0.04 

21 

0.30 

-0.02 

5 

-0.02 

O.II 

20 

0.22 

0.06 

4 

0.22 

0.08 

22 

0.28 

+0.03 

6 

0-13 

O.IO 

21 

0.16 

0.09 

5 

0.14 

O.IO 

23 

0.22 

0.07 

7 

0.21 

0.07 

22 

-0.07 

O.IO 

6 

-0.03 

O.IO 

24 

0.12 

0.09 

8 

0.24 

+0.02 

23 

+0.03 

O.IO 

7 

+0.08 

0.09 

25 

+0.02 

O.IO 

9 

0.21 

-0.03 

24 

0.12 

0.07 

8 

0.17 

-0.05 

26 

-0.09 

0.09 

10 

0.13 

0.08 

2S 

0.18 

-0.03 

9 

+0.21 

0.00 

27 

-0.18 

+0.07 

II 

-O.OI 

-O.II 

26 

+0.19 

+0.02 

10 

0.19 

+0.05 

28 

0.24 

+0.03 

12 

+0.12 

O.II 

27 

0.15 

0.07 

II 

013 

0.09 

29 

0.27 

-O.OI 

13 

0.23 

0.08 

28 

+0.06 

O.IO 

12 

+0.03 

O.II 

30 

0.25 

0.06 

14 

0.30 

-0.05 

29 

-0.05 

O.II 

13 

-0.08 

O.IO 

31 

0.19 

0.09 

IS 

0.31 

0.00 

30 

oiS 

0.09 

14 

0.16 

0.07 

Apr.   I 

-O.II 

O.IO 

16 

0.28 

+0.05 

July   I 

0.23 

+0.05 

15 

-0.20 

+0.02 

2 

0.00 

-O.IO 

17 

114) 

+0.20 

+0.08 

2 

-0.25 

0.00 
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Date. 


July 


I 
2 

3 
4 

5 
6 

7 
8 

9 

10 

II 

12 

13 
14 

15 
16 

18 

19 
20 

21 
22 

23 
24 

25 
26 

27 

28 

29 

30 


31 

Aug.   I 
2 

3 
4 

5 
6 


ti 


7 
8 


10 
II 
12 

13 
14 

IS 
16 


-0.23 
0.25 
0.21 
-0.1 1 
+0.01 
0.13 
0.23 
0.29 
0.29 
0.24 

+0.16 

+0.05 

-0.05 

0.15 

0.21 

0.24 

0.23 

0.18 

-o.io 

0.00 

+0.09 
0.17 
0.20 
0.18 

+0.11 
0.00 

-O.II 

0.19 

0.23 

0.21 

-0.14 
-0.03 

+0.10 
0.20 
0.27 
0.29 

0.25 

0.18 

+0.08 

-0.03 

-0.13 

0.20 
0.24 
0.24 
0.21 
0.14 
-0.04 


6"oo 

Date. 

6"i> 

^"flO 

Date. 

«"^ 

II 

II 

It 

II 

+0.05 

Aug.  16 

-0.04 

-O.IO 

Oct.    I 

+0.15 

0.00 

17 

+0.05 

0.09 

2 

+0.04 

-0.05 

18 

0.14 

0.06 

3 

-0.06 

0.09 

19 

0.18 

-O.OI 

4 

0.15 

O.II 

20 

0.18 

+0.04 

5 

0.21 

O.IO 

21 

0.13 

0.08 

6 

0.24 

0.07 

22 

+0.04 

O.II 

7 

0.23 

-0.03 

23 

-0.07 

O.II 

8 

0.18 

+0.02 

24 

0.16 

0.08 

9 

O.IO 

0.06 

25 

0.21 

+0.04 

10 

-0.02 

+0.09 

26 

-0.21 

-0.02 

II 

+0.07 

O.IO 

27 

0.16 

0.07 

12 

0-13 

0.09 

28 

-0.05 

O.IO 

13 

0.16 

0.07 

29 

+0.07 

O.II 

14 

013 

+0.03 

30 

0.18 

0.09 

15 

+0.07 

-O.OI 

31 

0.26 

0.06 

16 

-0.03 

0.05 

Sept.  I 

0.30 

-O.OI 

17 

013 

0.08 

2 

0.27 

+0.04 

18 

0.21 

O.IO 

3 

0.21 

0.07 

19 

0.24 

O.IO 

4 

+0.1 1 

O.IO 

20 

0.21 

-0.08 

5 

0.00 

+0.10 

21 

-0.12 

-0.04 

6 

-O.IO 

0.09 

22 

0.00 

+0.01 

7 

0.18 

0.06 

23 

+0.13 

0.05 

8 

0.23 

+0.02 

24 

0.24 

0.09 

9 

0.25 

-0.02 

25 

0-31 

O.II 

10 

0.22 

0.06 

26 

0.32 

O.IO 

II 

0.16 

0.09 

27 

0.28 

0.07 

12 

-0.08 

O.IO 

28 

0.20 

+0.02 

13 

+0.01 

0.09 

29 

+0.09 

-0.04 

14 

O.IO 

0.07 

30 

-0.02 

-0.08 

15 

+0.16 

-0.03 

31 

-0.12 

O.II 

16 

0.17 

+0.02 

Nov.  I 

0.19 

O.II 

17 

0.13 

0.07 

2 

0.23 

0.08 

18 

+0.06 

O.IO 

3 

0.22 

-0.04 

19 

-0.05 

O.II 

4 

0.19 

0.00 

20 

0.14 

0.09 

5 

0.12 

+0.05 

21 

0.21 

+0.05 

6 

-0.03 

0.08 

22 

0.22 

0.00 

7 

+0.05 

O.IO 

23 

0.17 

-0.05 

8 

0.12 

O.IO 

24 

-0.08 

0.09 

9 

0.16 

+0.08 

25 

+0.04 

-O.II 

10 

+0.14 

0.0s 

26 

0.16 

O.IO 

II 

+0.08 

+0.01 

27 

0.26 

0.07 

12 

-O.OI 

-0.04 

28 

0.31 

-0.03 

13 

0.12 

0.07 

29 

0.30 

+0.02 

14 

0.21 

O.IO 

30 

0.24 

0.06 

15 

0.25 

-O.IO 

Oct.    I 

+0.15 

+0.09 

16 

-0.25 

d"QO 

II 

Date. 

B"if 

«"<» 

II 

// 

+0.09 

Nov.  16 

-0.25 

-0.02 

O.IO 

17 

0.18 

0.07 

0.09 

18 

-0.06 

O.IO 

0.07 

19 

+0.07 

O.II 

+0.03 

20 

0.20 

0.09 

-O.OI 

21 

0.29 

0.06 

0.05 

22 

0.32 

-O.OI 

0.08 

23 

0.30 

+0.04 

O.IO 

24 

0.23 

0.08 

O.IO 

?5 

0.13 

O.IO 

-0.08 

26 

+0.02 

+0.10 

-0.04 

27 

-0.08 

0.08 

+0.01 

28 

0.16 

0.05 

0.06 

29 

0.21 

+0.01 

0.09 

30 

0.22 

-0.03 

O.II 

Dec.   I 

0.19 

0.06 

O.IO 

2 

0.13 

0.09 

0.07 

3 

-0.05 

O.IO 

+0.02 

4 

+0.04 

0.09 

-0.04 

5 

0.12 

0.06 

-0.08 

6 

+0.16 

-0.02 

O.II 

7 

0.16 

+0.03 

O.II 

8 

0.12 

0.07 

0.08 

9 

+0.03 

O.IO 

-0.04 

10 

-0.08 

O.II 

+0.01 

II 

0.19 

0.09 

0.05 

12 

0.25 

+0.05 

0.09 

13 

0.27 

0.00 

O.IO 

14 

0.22 

-0.05 

O.IO 

IS 

-0.12 

0.09 

+0.08 

16 

+0.01 

-O.II 

+0.04 

17 

0.14 

O.IO 

0.00 

18 

0.25 

0.07 

-0.04 

19 

0.31 

-o.oa 

0.07 

20 

0.31 

+0.03 

O.IO 

21 

0.25 

0^7 

O.IO 

22 

0.16 

0.09 

0.08 

23 

+0.06 

O.IO 

0.05 

24 

-0.05 

0.09 

-O.OI 

25 

0.14 

0.06 

+0.04 

26 

-0.19 

+0.02 

0.08 

27 

0.21 

-0.02 

O.II 

28 

0.19 

0.05 

O.II 

29 

0.14 

0.08 

0.08 

30 

-0.06 

O.IO 

+0.03 

31 

+0.02 

O.IO 

-0.02 

32 

+0.10 

-0.07 
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Name  of  Star. 

Maffni- 
tilde. 

Riffht  Aaoensicm. 

Annual 
Variation. 

8 

+  3  0715 

Declination. 

Annual 
Variation. 

33  Ksdum 

4.7 

h 
0 

m        8 

0  56.041 

0         r          *f 

-  6  II   19.17 

+20.136 

a  Andromedae  (Alpheratz) 

2.2 

0 

3  56.354 

3.0958 

+28  36  56.35 

19.880 

fi  Cassiopdae 

2.4 

0 

4  34.872 

3.1845 

+58  40  31.69 

19.861 

«  Phoenids  . 

3-9 

0 

5     2.935 

3.0515 

-46  13  19.26 

19.848 

22  Andromedae 

5.1 

0 

5  50.789 

3.1095 

+45  35  37.34 

20.035 

Y  Pegasi 

2.9 

0 

8  48.334 

+  3.0864 

+14  42  19.79 

+20.021 

(T  Andromedae 

4-5 

0 

13  49.868 

3-"74 

+36  18  30.45 

19.962 

I  Ceti           ... 

3.8 

0 

15     2.788 

3.0570 

-  9  18     2.09 

19973 

C  Tucanae 

4.3 

0 

15  36.041 

3.1483 

-65  22  47.46 

21.171 

44  Pisdum 

6.0 

0 

20  59613 

3-0743 

+  I   27  48.38 

19938 

/JHydri 

2.9 

0 

21  15.025 

+  3-2014 

-77  44  18.92 

+20.278 

a  Phoenids  . 

2.4 

0 

22     2.200 

a. 972 7 

-42  46  22.85 

19-550 

12  Ceti            ... 

6.0 

0 

25  39.009 

3.0621 

-  4  25  56.41 

19.920 

13  Ceti            .         .         .  t 

5.2 

0 

30  49.254 

3.0871 

-  4     3  57.88 

19. 848 

C  Cassiopdae 

3.7 

0 

32  10.404 

3.3282 

+53  25  25.55 

19.841 

n  Andromedae 

4-4 

0 

32  17.026 

+  3.1975 

+33  14  45.92 

+19.848 

B  Andromedae 

4.5 

0 

34    0.460 

3.1642 

+28  50  41.83 

19.572 

d  Andromedae 

3.5 

0 

34  43.542 

3.2019 

+30  23  25.42 

19.719 

a  Cassiopeiae  (Schedir)  ,  t 

var. 

0 

35  37."  I 

3.3864 

+56     3  57.09 

19.772 

fi  Phoenids  . 

4.6 

0 

37  15.766 

2.8396 

-46  33  26.42 

19-749 

/JCeti            ... 

2.2 

0 

39  16.406 

+  3.0125 

-18  27  30.23 

+19.794 

0  Cassiopdae 

4-7 

0 

39  55.622 

3.3310 

+47  48  50.08 

19.736 

21  Cassiopeiae 

5.6 

0 

39  56.789 

3.9043 

+74  31     5.50 

19.716 

C  Andromedae 

4.3 

0 

42  46.622 

3  1746 

+23  47  58.28 

19.620 

7  Cassiopdae         .         .  t 

3.6 

0 

43  53.350 

3.612^ 

+57  21  37.94 

19.203 

S  Pisdum     . 

4.6 

0 

44  13.141 

+  3.1100 

+  77    2.10 

+19.630 

I  Hydri 

50 

0 

45  36.956 

2.1014 

-75  23  28.52 

19.649 

20  Ceti            ... 

4-9 

0 

48  36.683 

3.0642 

-  I  36  39.24 

19-593 

y  Cassiopeiae 

2.2 

0 

51  30.436 

3-5973 

+60  15     4.63 

19-536 

pi  Andromedae 

3.9 

0 

51  58.496 

3.3208 

+38     I  59.12 

19.562 

a  Sculptoris . 

4.4 

0 

54  27.699 

+  2.8906 

-29  49  20.10 

+19.470 

43  H.  Cephd . 

4.5 

0 

56  46.419 

7.6035 

+85  47  47.03 

19-430 

e  Pisdimi 

4.4 

0 

58  28.696 

31112 

+  7  25  38.48 

19.422 

fi  Phoenids  .         .         .  f 

3.4 

2  14.767 

2.6800 

-47  10  45.91 

19.286 

/<  Cassiopdae 

5-3 

2  32.296 

3.9692 

+54  29  56.50 

17.748 

7  Ceti 

3.6 

4  15.810 

+  3.0175 

-10  38  16.06 

+19.138 

fi  Andromedae 

2.4 

4  54.710 

3.3505 

+35     9  53.47 

19.130 

t  Pisdum 

4.7 

6  55.199 

3.2970 

+29  38     0.05 

19.168 

C  Piscium                      .  t 

5.6 

9  14.202 

3.1318 

+  77  15.12 

19.086 

K  Tucanae              .         .  t 

5.0 

12  51.191 

2.0397 

-69  19  58.65 

19.130 

/  Pisdum 

5.3 

13  21.710 

+  3.0925 

+  39  42.65 

+19.002 

V  Pisdum 

4.7 

14  44.146 

3.2906 

+26  48  44.43 

18.981 

tfCeti            ... 

3.8 

19  43.451 

2.9978 

-  8  37  36.56 

18.630 

S  Cassiopeiae 

2.8 

20  10.740 

3.8998 

+59  47  19.90 

18-795 

y  Phoenids  . 

3-4 

24  37.892 

2.6078 

-43  45  31.64 

18.470 

38  Cassiopeiae 

6.0 

24  48.565 

+  4.4141 

+69  49  21.10 

+18.617 

7  Pisdum 

3.7 

26  52.718 

3.2057 

+14  54  10.21 

18.620 

a  Ursap  Min.     (Polaris)  f 

2.1 

28  47.18* 

+28.2949 

+88  50  47.93 

+18.562 

13  Ceti,  dup.  5"».5, 6».2 
or  Cassiop.,  var.  irreg. '. 
tf  Cassiop.  comp,  7™.6 


o".3 
m 


/SPhcen 


CIS,  dup.  4".i,  4™. I,  i". 


.2,  2™.8  •   C  Piscium,  star  6"*. 5,  24"ii.f. 


5"  s.  pr. 


a 


vn 


6"ii. 


Tucanae,  comp.  7™, 

Ursae  Min.  star  9",  i8"s.  pr. 
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Name  of  Star. 


t 


40  Cassiopeise 

V  Andromedae 
7C  Pisdum 

V  Persei 
a  Eridani       (Achernar) 

oj  Cassiopeise 

V  Piscium     . 
^  Persei 
T  Ceti 
o  Piscium 

€  Sculptoris. 

4  Octantis  (G.) 
C  Ceti 

a  Trianguli  . 

€  Cassiopeiae 

5  Piscium     . 
/3  Arietis 
^  Phoenicis  . 

V  Ceti 
a  Hydri 

50  Cassiopeiae 
y  Andromedae  pr, 
y  Andromedae  seq 
a  Arietis 
/?  Trianguli 

55  Cassiopeiae 

6  Persei 
5*  Ceti 
II  Fomacis 
y  Trianguli 

67  Ceti 
^  Eridani 

0  Ceti 
K  Fomacis 
6  Hydri 

1  Cassiopeiae 
S"  Ceti 
or  Ceti 

36  H.  Cassiopeiae 
y  Ceti 

>M  Hydri 

V  Arietis 
d  Ceti 
£  Hydri 
0  Persei 

y  Ceti  seq. 
n  Ceti 
}i  Ceti 

B  Sculptoris,  comp.  g"*,  5"  n.  f. 
o  Ceti,  var.,  ZV^,  I'^.y-Q^.e,  star 
9»f.  8« 


(Mira) 


t 


t 


t 


Magni- 
tude. 


5.5 
4.2 

5.6 
0.6 

4.2 
3.6 

5.4 
5.6 

3.9 
3.6 

3.4 

4.8 
2.7 

4-4 
4.2 
3.0 

4.1 

2.3 

5.1 
2.2 

31 
6.2 

5.4 
4.5 
5.2 

4.1 

57 

3.8 
var. 

5.4 
4.3 
4.6 

4.3 
4.8 

5-3 
5.0 

5.3 

5.4 
4.0 

4.3 
4.2 

3.7 

4-4 
4.4 


Right  Ascension. 


h  m  8 

31  37.106 

31  44.617 

32  32.221 

32  42.352 

34  30.743 

35  57.204 

36  57-258 
38  15.729 

40  4.335 

40  51.021 

41  36.877 

42  13.66* 

47  12.903 

48  10.505 

48  11.632 

49  6.1 1 1 

49  53-132 

50  11.790 

55  57.141 

56  3.199 

56  3.841 

58  36.849 
J  a  +   0.890 

2  2  19.300 

2  4  25.281 

2  7  42.944 

2  7  52.635 

2  8  26.379 

2  9  6.993 

2  12  II. 815 

2  12  41.561 

2  13  26.132 

2  15  0.063 

2  18  36.412 

2  20  12.842 

2  21  57.798 

2  23  35.058 

2  28  0.592 

2  29  49.710 

2  31  21.531 

2  33  27.769 

2  33  55.801 

2  35  4388 

2  38  15.720 

2  38  19.110 

2  38  50.559 

2  40  1.708 

2  40  17.435 


Annual 
Variation. 


+4.7314 

3.5096 

3-1764 
3.6670 

2.2365 

+4.4002 
3.1196 

3  7438 
2.7866 

3.1649 
+2.8046 

-3.7907 
+2.9601 

3. 413 1 
4.2834 

+3.1037 
3.3081 
2.4037 
2.8257 
1. 8819 

+5.0591 
3.6708 

«   •   •   • 

3-3759 
3.5612 

+4.6672 

3.9729 
3.1768 

2.6379 

3.5581 

+2.9906 
2.1412 
3.0291 
2.7448 
1. 0581 

+4.9016 
3.1863 
2.8414 
5.6362 

+3-1450 

-1-3535 
+3.4018 

30730 

0.9135 
4.0828 

+3.1058 

2.8537 
+3.2392 


Declination. 


// 


Annual 
Variation. 


// 


t  Cassiop.,  triple,  7*  8»  2",  8" 


+72  36  8.32 
+40  58  32.63 
+11  42  6.95 
+48   II    34.35 

-57  40  24.63 

+67  36  30.89  ! 
+  53    lO.II 

+50  15  21.47 
-16  23  23.89 
+  8  43  30.92 

-25  28  54.98 
-85  12  15.81 
-10  45  34.01 
+29  9  37.26 
+63  14  49.70 

+  2  45  48.25 
+20  23  17.03 
-46  43  25.86 

-21  29  38.70 
-61    59    17.05 

+72     o  20.87 

+41  55     3.36 
^S  +  4.67 

+23  3  22.66 
+34  34  51.64 
+66  7  19.26 
+50  40  0.76 
+  8  26  37.21 
-31  7  37.81 
+33  26  59.99 

-  6  49  5.03 
-51  54  36.01 

-  3  22  3.13 
-24  12  24.53 
-69     3     1.77 

+67  o  59.52 
+  84  30.51 

-15  37  17.16 
+72  26  34.93 
+  5  13     6.93 

-79  29  5.15 
+21  35  24.29 
-02  30.64 
-68  38     7.12 

+48  51  55.69 

+  2  52  26,16 
-14  13  20.52 
+  9  45     6.16 

Ceti,  comp.,   6".2, 


+18.463 
18.084 
18.468 
18.308 
18.324 

+18.312 
18.282 
18.216 
19.024 
18. 181 

+18.056 
18. 112 
17.865 
17.622 
17-838 

+17-838 

17.675 
17.669 

17.526 

17.557 

+17.550 

17.370 

•   •   •   a 

17. 114 
I7.II9 

+17.010 
16.838 
16,963 
16.925 
16.750 

+16.668 
16.714 
16.439 
16.413 
16.429 

+16.332 
16.232 
15-906 

15.930 
15.812 

+15.679 
15.670 

15.634 

15458 

15.363 

+15.270 

15-343 
+  15-315 

2"7  pr. 
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Name  of  Star. 


V  Persd        .         .        .  t 
41  Arietis 
fi  Pomads    . 
<r  Arietis 
r*  Eridani 

T  Persei 

Tf  Eridani 

€  Arietis  (mean)   .         .  t 

47  H.  Cephei . 
0  Eridani      .  .  t 

a  Ceti 

y  Persei 

T*  Eridani 

p  Persei  .  t 

/(  Horologii  . 

e  Hydri 

fi  Persei        .       (Algol)  t 

6  Arietis 
12  Eridani      .         .         .  f 

48  H.  Cephei . 

C  Arietis 
38  Horologii  (G.)    .         .  t 
C  Eridani 
r  Arietis 
e  Eridani 

t  Hydri 
a  Persei 
o  Tauri 

2  H.  Camelopardalis 
^  Tauri 

/  Tauri 

*  Eridani     .        .        .  t 

T*  Eridani 

<J  Persei 

d  Eridani 

r  Persei 

5  H.  Camelopardalis 

7  Tauri         .  (Alcyone)  t 
T«  Eridani 

^  Eridani 

y  Hydri 
C  Persei 

9  H.  Camelopardalis 
€  Persei 
S  Persei 

y  Eridani 

X  Tauri         .        .        .  t 

d  Reticuli 

7  Persei»  star  8^.5,  28"  n.  pr. 
e  Arietis,  dup.,  5*.2,  5"*.6,  i".2 
9  Eridani,  comp.  4^.4,  f.  8" 
/9  Persei,  var.  irreg.,  3"*.4-4".2 


Macni 
tude. 


4.8 

4.0 
4.6 

34 
2.8 

31 
4.2 
var. 

5.2 

5.5 
var, 

4.5 
4.0 

5.5 

5.0 
5-7 
4-9 
5.2 

4.3 

5.5 

1.9 
3.8 

4-4 
3.8 

4.3 
3.8 

4.3 
3.1 
3-7 

3.9 

4.7 
3.0 

4-3 
4.2 

3-2 
2.9 

5.2 
3.0 
4.0 

3-2 
var, 

4.4 


Riffht  Ascension. 


m 


2 
2 
2 

2 
2 

2 
2 
2 
2 

3 

3 
3 
3 
3 
3 

3 


2  44  24.871  +4.3569 

2  44  55057  3-5346 

2  45  29.480  a.5121 

2  46  44.504  3.3079 

2  47     8.173  2.7200 

48     9. 1 01  +43359 

52  13.538  2,9302 

54  17.459  3.4253 

54  36.058  7.8438 

55  0.134  a.2767 

57  46.923  +3.1331 

58  33.551  4.3374 

58  36.010  2.6448 

59  39.611  3-8349 

1  34.954  1.4076 

2  4.023  +0.0994 

2  34.043  3.8931 

6  42.510  3.4359 

8  25.015  2.5467 

9  21.854  7.4970 

9  57.299  +3.4435 

3  10  22.249  Z.5146 

3   II   39.291  3.9"3 

3   16  15.550  3-4593 

3   16  29.562  +2.3980 

3   18     4.693  -1.5554 

3   18   10.527  +4.2685 

3  20  10.987  3.2253 

3  22     5.726  4.8364 

3  22  30.382  3.2483 

3  26     7.377  +3.3089 

3  28  52.666  2.8252 

3  29  59-257  3.6483 

3  36  47.724  4.3595 

3  39     7-^75  3.8729 

3  39  20.776  +4.0666 

3  41   15.607  6.2824 

3  42  22.158  3.5614 

3  43     8.853  3.5806 

3  46  14.189  +2.2451 

3  48  33.408  --0.9663 

3  48  43-339  +3-7653 

3  49  47.651  5-0932 

3  52     4.728  4.0189 

3  53  22.869  3.8866 

3  54     0.994  +3-7984 

3  55  54.838  3-3314 

3  57  22.745  +0.9407 

fi  Persei,  var.  2<*.87,  2™.i-3"*.2 
12  Eridani,  comp.,  7"^,  i".4  n.  pr. 
38  Horologii   remarkable  pur- 
plish red  star. 

B  Eridani,  comp.  9"*,  s.  7" 

[Bph  14) 


Amraal 
Variation. 


PccHfiatioB. 


// 


+55 
+26 


-29 

-^7 
+20 


32.28 
12.87 

34.89 


32  21.84 
54  24.28 
-32  46  0.14 
+14  43  41.51 

-21  21  28.39 
+52  24  40.80 

-  9  14  23.38 
+20  59  49.15 
+79  4  49.01 
-40  38  55  84 

+  3  45  10.62 
+53  10  13.99 

-23  57  39.39 
+38  30  27.72 
-60  4  14.93 

-^2  14  17.87 

+40  37  30.40 
+19  24  7.94 

19 

25 

43 

-57  38  36.13 
-98  18.58 

+20  50  15.70 

-43  23  53.22 

-77  42  10.84 

+49  33  21.53 
+  8  43  36.95 
+59  38  29.92 
+  9  26  0.30 

+12  38  33.71 

-  9  44  55.12 
-21  55  14.92 
+47  30  48.63 
-10  3  14.42 

+42  18  28.33 

+71  4  6.52 

+23  50  23.90 

-23  30  9.05 

-36  27  35.93 

"74  30  9.93 
+31  37  44.70 
+60  51  28.86 

+39  45  44.48 
32  40.18 

45  8.99 
14  53.24 


+35 
-13 

+12 


Annual 
Variation. 


// 


-61    38    33.02 


5-093 
4.964 
5.198 
4-936 
4.930 

4.884 
4.434 
4.513 
4.514 
4.504 

4.333 
14.359 
4.217 
4080 
4.022 

4.060 
4.013 

3.754 
4.281 

3538 

3.464 
3-5" 

3.489 
3.101 

3.876 

3.054 

3.979 
2.799 

3.745 
2.670 

3.473 
2.307 
2.165 
1.690 
2.291 

1.544 

I -351 
1.278 

0.790 
1. 019 

0.994 
0.850 

0.769 

0.590 

0.503 

0.362 

0-319 
0.218 

6 


.3. 

n 


Tj  Tauri,     quad.,    comps. 

7"*.6,  8".2,  117",  181",  190 
9  H.Camelop.,  comp.  8™,  i".g  n.f, 
e  Persei,  comp.  8"^,  8 ".6  n.  f. 
X  Tauri,  var.,  ^^.g^,  3"*.3-4"-2 
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MEAN  PLACES  OF  STARS,  1914. 


WASHINGTON.  JANUARY  0^.490. 


Name  of  Star. 

Magni- 
tude. 

Right  AscensioQ. 

Annual 
Variation. 

Declination. 

Annual 

Variation. 

h      m         8 

8 

e         /          /' 

rt 

y  Tauri 

3.9 

3  58  34.812 

+  3.1895 

+  5  45     5.16 

+10.125 

A  Tauri         .        .        .f 

4-5 

3  59  36.509 

3.5431 

+21  50  51.99 

9-994 

c  Persei 

4.0 

4    2  24.803 

4.3467 

+47  29     1.99 

9.808 

p  Tauri 

5.6 

4     5  35430 

3.6490 

+26  15  26.43 

9-554 

o^Eridani 

41 

4     7  40.007 

2.9273 

-  7     3  39.80 

9.522 

Groombridge  750 

6.7 

4     9     9789 

+17.5638 

+85  19  42.36 

+  9-363 

11  Tauri 

4.3 

4  10  51.777 

3.2555 

+  8  40  39.92 

9.165 

a  Horologii  . 

3.8 

4  II     9.109 

1.9873 

-42  30  22.50 

8.936 

a  ReticuU 

3.4 

4  13  18.776 

0.7648 

-62  41  20.12 

9.042 

Y  Tauri 

3.9 

4  14  53.842 

3.4115 

+15  25  14.79 

8.848 

tf  Tauri 

3.9 

4  17  58.384 

+  3.4568 

+17  20  29.92 

+  8.602 

xfi  Eridani 

41 

4  20  48.380 

2.2528 

-34  12  57.91 

8.450 

B  Tauri 

3.6 

4  23  35-584 

+3.5OO6 

+18  59  25.99 

8.152 

tf  Mensae 

5.6 

4  23  45420 

-  4.1503 

-80  24  58.57 

8.245 

m  Persei                          .  t 

6.1 

4  27  21. 611 

+  4.2148 

+42  52  52.36 

7. 888 

a  Tauri        (Aldebaran) 

I.I 

4  30  59-038 

+  3.4399 

+16  20  14.12 

+  7402 

y  Eridani      . 

41 

4  32     1.244 

a -9957 

-  3  31  38.92 

7.508 

a  Doradus    . 

3.5 

4  32     8.225 

Z.2946 

-55  13  21.32 

7.487 

53  Eridani 

4.0 

4  34  H-4IO 

2.7455 

-14  28  16.92 

7.173 

T  Tauri 

4.3 

4  37     4.896 

3.5985 

+22  47  34.14 

7.076 

Groombridge  848 

6.0 

4  37  14.302 

+  8.0179 

+75  47  11.40 

+  6.938 

a  Coeli 

4.5 

4  37  47.335 

1.9299 

-42     I  40.07 

6.931 

4  Camdopardalis . 

5.4 

4  40  50.049 

4.9862 

+56  36  20.45 

6.639 

//  Eridani 

4.2 

4  41   12.095 

2.9987 

-  3  24  41.33 

6.748 

7r*Orionis 

3-3 

4  45  10.216 

3.2550 

+  6  48  43.41 

6.453 

9  Camdopardalis. 

4-4 

4  45  29.592 

+  5.9475 

+66  II  53.08 

+  6.408 

i  Tauri 

51 

4  46  20.487 

3.5075 

+18  41  39.74 

6.297 

w^Orionis 

3.9 

4  49  46.256 

3.1239 

+  2  18     2.67 

6.052 

I  Aurigae 

2.9 

4  51  23.444 

3-9037 

+33     I  51.25 

5-890 

/?  Camelopardalis . 

4.2 

4  55  45.698 

• 

5.3253 

+60  19     4.52 

5534 

€  Aurigae                        .  t 

var. 

4  55  47.716 

+  4.3010 

+43  41  49.55 

+  5-530 

C  Aurigae 

3-9 

4  56  27.833 

4.1894 

+40  57     5.07 

5-464 

I  Tauri 

4.7 

4  57  57.252 

3.5846 

.+21  28     4.52 

5-3" 

II  Orionis 

4.6 

4  59  39.223 

3.4265 

+15  17     6.78 

5  182 

t}  Aurigae 

3.3 

5     0  28.913 

4.2040 

+41     7    9.12 

5076 

£  Leporis 

3.3 

5     I  49.196 

+  2.5384 

-22  29    9.13 

+  4-971 

/?  Eridani 

2.9 

5     3  37.300 

2.9491 

-  5  II  48.43 

4.807 

}i  Aurigae 

4.8 

5     7  32.436 

4.1016 

+38  23     1. 12 

4.469 

19  H.  Camelopardalis     . 

5-2 

5     8  21.680 

9.8315 

+79     8     5.39 

4634 

/x  Leporis 

3-3 

5     9     4079 

2.6939 

-16  18  23.62 

4.390 

a  Aurigae      .    (Capella) 

0.2 

5  10  20.020 

+  4.4286 

+45  54  42.05 

+  3-881 

/?  Orionis      .        (Rigel)  t 

0.3 

5  10  24.244 

2.8822 

-  8  18     0.74 

4.304 

A.  Aurigae 

4.8 

5  13     5.368 

4.2175 

+40     I  25.40 

3-415 

r  Orionis 

3.7 

5  13  25.814 

2.9125 

-  6  56  11.57 

4.041 

0  Columbae  . 

4-9 

5  14  22.816 

2.1588 

-34  58  44-17 

3.612 

y  Orionis      .(Beluitrix) 

1.7 

5  20  31.060 

+  3.2169 

+  6  16  21.33 

+  3.419 

/S  Tauri 

1.8 

5  20  51.261 

379" 

+28  32     8.85 

3.231 

17  Camelopardalis. 

5.8 

5  22     2.664 

+  5  6594 

+62  59  48.35 

+  3.297 

^  Tauri,  star  6».5  f.  38",  270"  s. 

e  Au 

rigae,  var.  irreg.,  3™. 

«>-4'"-5- 

fiC 

Orionis,  com  p.  8™.o, « 

j".5S.pr. 

m  Persei,  star  6™,  115"  s.  pr. 
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1 

Name  of  Star. 

Magni- 
tude. 

Right  Aacension. 

Annual 
Variation. 

DecUnatioit. 

Annual 
Variation. 

fi  Leporis 

3-0 

h     m        8 

5  24  33.629 

s 
+  2.5703 

0       /        // 
-20  49  38.16 

+2.999 

X  Aurigae 

4.9 

5  27     7-759 

3.9039 

+32     7  45.79 

2.852 

6  Ononis      .         .         .  f 

2.5 

5  27  36.744 

3.0642 

-  0  21  43.13 

2.821 

Groombridge  966 

6.4 

5  28  13.037 

8.0081 

+74  59  20.12 

2.788 

a  Leporis 

2.7 

5  28  56.219 

a. 6457 

-17  52  5936 

2.708 

^Ononis 

4.5 

5  30    5.900 

+  3.2925 

+  9  25  55.58 

+2.593 

1  Ononis      .         .         .  f 

2.9 

5  31   13.556 

2.9342 

-  5  57  56.17 

2.508 

*  Ononis 

1.8 

5  31  50.945 

30435 

-  I   15  21.56 

2.457 

C  Tauri 

3.0 

5  32  30.265 

3-5849 

+21     5  27.32 

2.367 

Groombridge  944 

6.4 

5  34  16.491 

18.7576 

+85     9  23.64 

2.241 

C  Orionis      .         .         .  t 

2.0 

5  36  25.146 

+  3.0270 

-  I  59  14.59 

+2.045 

a  Columbae  . 

2.8 

5  36  32.092 

2.1725 

-34     7  10.01 

2. 01 1 

0  Aurigae 

5.5 

5  39  14.172 

4.6451 

+49  47  23.04 

1-795 

I        C  Leporis 

37 

5  43     3.490 

2.7178 

-14  51   11.74 

1.480 

K  Orionis 

2.2 

5  43  40.651 

2.8449 

-  9  41  57.91 

1.423 

d  Doradus    . 

4.5 

5  44  37.006 

+  0.1021 

-65  46     4.03 

+1.344 

Y  Aurigae 

4.2 

5  45  31.726 

+  4.1573 

+39    7  27.88 

1.278 

31  Mensae  (G.) 

6.2 

5  46  49.81* 

-H.6877 

-84  49  50.68 

1-237 

6  Leporis 

3-9 

5  47  37.345 

+  2.5796 

-20  53     8.40 

0-433 

a.  Orionis       (Beielgeux)  t 

var. 

5  50  30.939 

3.2478 

+  7  23  30.83 

0.839 

6  Aurigae 

3.9 

5  52  26.811 

+  4.9418 

+54  16  46.08 

+0.542 

7  Leporis 

3.8 

'5  52  29.264 

2.7322 

-14  10  57.64 

0.798 

fi  Aurigae 

2.1 

5  53  13.258 

4.4018 

+44  56  23.48 

0.587 

0  Aurigae                        .  t 

2.7 

5  53  51.410 

4.0916 

+37  12  27.25 

+0.446 

I  Geminomm 

4.3 

5  58  53.563 

3.6475 

+23  16     7.89 

—0.012 

I  Puppis  (G.)                .  t 

6.2 

6     I  59905 

+  1.7258 

-45     2     9.94 

+0.050 

y  Orionis 

4.4 

6     2  39.731 

3.4264 

+14  46  46.59 

-0.258 

22  H.  Camelopardalis 

4.7 

6     9  22.370 

6.6185 

+69  21     6.31 

0.933 

7  Geminomm                .  f 

var. 

6     9  41.230 

3.6227 

+22  31  57.53 

0.863 

2  Lyncis 

4.4 

6  12     2.308 

5.2986 

+59     2  36.62 

1.023 

C  Canis  Majoris    . 

3.1 

6  17     0.624 

+  2.3018 

-30     I  29.48 

-I. 510 

pi  Geminomm 

3-2 

6  17  45.494 

36307 

+22  33  31.32 

1.666 

^^  Aurigae 

5.1 

6  18  16.660 

4.6260 

+49  19  58.85 

1.600 

JS  Canis  Majoris 

2.0 

6  18  54.730 

2.6415 

-17  54  44.72 

1.649 

8  Monocerotis                .  f 

4.5 

6  19  12.684 

3.1802 

+  4  38  14.57 

1.669 

a  Argds          (Canopus) 

^.9 

6  22     2.570 

+  1.3319 

-52  38  54.29 

—I. 916 

10  Monocerotis 

5.0 

6  23  42.826 

2.9641 

-  4  42  29.32 

2.064 

V  Geminomm 

4.1 

6  23  51.416 

3.5629 

+20  16     3.07 

2.099 

8  Lyncis 

6.0 

6  29  50.129 

54923 

+61  33  29.51 

2.878 

5'  Canis  Majoris    . 

4-5 

6  31  27.139 

2.5157 

-22  53  43.72 

2.708 

23  H.  Camelopardalis 

5.6 

6  31  34.676 

+10.3004 

+79  39  36.15 

-3386 

51  Aurigae 

5.7 

6  32  42.055 

4.1598 

+39  28     3.71 

2-963 

y  Geminomm 

1.9 

6  32  44.662 

3.4670 

+16  28  24.80 

2.902 

r  Argtls 

3.2 

6  35     7.872 

1.8367 

-43     7  12.32 

3-080 

S  Monocerotis       .         .  f 

4.7 

6  36  14.531 

33047 

+  9  58  34.03 

3-165 

€  Geminomm 

3.2 

6  38  38.511 

+  3.6929 

+25  13     2.12 

-3.382 

^  Gemmorum 

3-4 

6  40  27.791 

3-3684 

+12  59  21.19 

37^3 

^Aurigae 

5.3 

6  40  32.631 

+  4.3299 

+43  39  50.83 

-3368 

d  Orionis,  star  6™.9,  52".6n. 

a  Or 

ionis,  red  star,  var.  irreg. 

vc 

;em..  var.  23i<*.4,  3 

■'.2-4"*.2, 

1  Orionis,  comp.  7"^.3,  ii".5s.t 

] 

[™.o-i".4. 

comp.  8".8,  i".2  n 

I.  pr. 

5  Orionis,  oomp.  4™. 2,  2".^  s.f. 

6  Au 

rigae.conip.  y'^.S-a'^S  »•  pr. 
ppis,  star,  5™.8, 150"  s.  £. 

8N 

lonoc,  star,  6".5,  i^ 

j-.yn.f. 

I  Pu 

SN 

Ionoc.,comp.  8"*.8, 2 

".Qs.pr. 

[Eph  14I 
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15  Lyncis,  dup.,  4^.9,  6^.2,  o 
e  Can.  Maj..  comp. 9",  7".8  s 
C  Gem,,  var.,  io**.i5,  3"7-4°  3 


Name  of  Star. 

Magni- 
tude. 

Riffht  Ascension. 

Annual 
1    Variation. 

Declination. 

Annual 
Variation. 

h     m 

s 

s 

0        /        /f 

/# 

a  Canis  Majoris  {Sirius)  f 

-1.6 

6  41 

21.503 

+  2.6435 

-16  35  50.96 

-4-805 

18  Monocerotis 

4.7 

6  43 

22.579 

3.1281 

■f  2  30  25.59 

3.787 

43  Camelopardatis . 

51 

6  44 

26.385 

6.4890 

+68  59  23.81 

3.850 

d  Geminorum 

3.6 

6  47 

7.371 

+  3.958a 

+34     3  57.47 

4-143 

C  Mensae 

5.6 

6  47 

13.373 

-4.9402 

-80  43  26.13 

4.019 

a  Pictoris 

3-3 

6  47 

18.623 

+  0.6177 

-61  50  56.29 

-  3.871 

r  Argils 

2.8 

6  47 

48.120 

1.4884 

-50  30  43.54 

4-258 

15  Lyncis                        .  t 

4.5 

6  49 

50.183 

5.2072 

-f58  32  12.54 

4.455 

0  Canis  Majoris 

4.2 

6  50 

11.684 

2.7879 

-II  55  48.14 

4.363 

€  Canis  Majoris             .  f 

1.6 

655 

14.745 

2.3574 

-28  51   15.73 

4-783 

C  Geminorum                .  f 

var. 

6  59 

0.566 

+  3  5607 

+20  41  50.41 

-  5-112 

0*  Canis  Majoris 

3.1 

6  59 

26.006 

2.5048 

-23  42  24.87 

5.135 

y  Canis  Majoris    . 

4.1 

6  59  52.075 

2.714B 

-15  30  19.71 

5.187 

51  H.  Cephd . 

5-3 

7     0 

36.40* 

29.2609 

+87  II   10.74 

5.274 

S  Canis  Majoris 

2.0 

7     4 

53.617 

2.4381 

-26  15  21.57 

5-597 

63  Aurigse 

5.1 

7     5 

44.592 

+  4.1330 

+39  27  42.74 

-  5-675 

51  Geminorum 

5-3 

7     8 

26.073 

+  3.4481 

■fi6  18  20.82 

5-939 

y^  Volantis    .                 .  f 

3-9 

7    9 

28.784 

-0.5009 

-70  21  33.98 

5.907 

25  H.  Camelopardalis 

5.1 

7  13 

3.826 

+12.8308 

+82  34  49.19 

6-330 

X  Geminorum 

3.6 

7  13 

9.I2I 

3.4503 

+16  41  46.83 

6.335 

TT  Argds 

2.7 

7  14 

6.324 

+  2.1189 

-36  56  33.80 

-  6.379 

6  Geminorum                .  f 

3-5 

7  14 

59.326 

+  3.5865 

+22     8  29.74 

6.457 

S  Volantis    . 

4.0 

7  16 

53.017 

—  0.0191 

-67  47  59.52 

6.60s 

7  Octantis  (G.)     . 

6.4 

7  17 

21.00* 

-20.1981 

-86  53  46.93 

6.633 

t  Geminorum 

3.9 

7  20 

23.247 

+  3.7305 

+27  58  11.75 

6-975 

7  Canis  Majoris 

2.4 

7  20 

41.649 

+  2-3737 

-29     8     4.88 

-  6,906 

Groombridge  1308 

5.8 

7  21 

56.688 

6.2758 

■f68  38  34.11 

7.061 

/3  Canis  Minoris 

3.1 

7  22 

29.283 

3.2555 

+  8  27  48.26 

7.107 

p  Geminorum 

4.2 

7  23 

34.926 

3.8632 

+31  57  23.86 

6.966 

<T  Argds                         .  t 

3.3 

7  26 

30.095 

1. 9018 

-43     7  36.45 

7.207 

a^  Geminorum    (Castor) 

2.0 

7  29 

6.903 

+  3-8333 

+32     4  42.13 

-  7.681 

a^  Geminorum 

2.8 

Ja  - 

-  0.268 

•      •      •      • 

/id  -  4.13 

.            •           B             B 

25  Monocerotis 

5.2 

7  33 

0.II8 

2.9819 

-  3  55     5.26 

7.892 

a  Can.  Min.  .  (Procyon)  f 

0.5 

7  34 

48.049 

3.1422 

+  5  26  45.67 

9.094 

24  Lyncis 

5.0 

7  35 

44.298 

5.0942 

+58  54  46.08 

8.189 

K  Geminorum                .  f 

3.7 

7  39 

15.496 

+  3.6266 

■f24  36  18.14 

-       8.473 

/?  Geminorum    (Pollux) 

1.2 

7  40 

3342 

3.6759 

+28  14     5.24 

8.'v3i 

4  Puppis 

51 

7  41 

59.272 

2.7636 

-14  21   14.68 

8.631 

S  Arg^s 

3.5 

7  45 

40.642 

2.5232 

-24  38  35.80 

8.919 

^  Geminorum 

5.0 

7  48 

14.205 

3.6767 

+26  59  21.61 

9.146 

26  Lyncis 

5-7 

7  48 

27.390 

+  4.3817 

+47  47  18.83 

-  9.141 

Groombridge  1374 

5.6 

7  49 

55.560 

7.2460 

+74     8  57.40 

9.287 

X  Argtls 

3.6 

7  54 

35.566 

1-5259 

-52  45     5.10 

9.605 

CO  Cancri 

5-9 

7  55 

43.773 

3.6340 

+25  37  44.57 

9.702 

X  Geminorum 

50 

7  58 

14.368 

3.6905 

+28     2  10.46 

9.942 

27  Lyncis 

4.9 

8     I 

59808 

+  4-5304 

+51  45  20.36 

—10.176 

p  Argtls 

2.9 

8     3 

52.873 

2-5546 

-24     3  20.39 

10.263 

3  H.  Ursa*  Majoris 

5.5 

8     4 

16.208 

■f  6.0132 

+68  43  42.92 

-10.340 

'.7 


6  Argfls,  star.  8",  22".4  n.  f. 
K  Gem.,  comp.  8"*. 5,  6".6  s.  pr. 


^'Volantis,  comp.  5™.8,  12' .9 
n.  pr. 
S  Gem.,  comp.  8™,  7".o  s.  pr 

Positions  given  for  Sirius  and  Procyon  arc  those  of  the  centers  of  their  orbits.     Ccnrections  given  on  page  tx 
remain  to  be  apphed  to  reduce  to  the  positions  of  the  stars. 
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Name  of  Star. 


y  Argils        .  .  f 

C  Cancri  (mean)    .         .  f 

Bradley  1147 
20  Puppis 
fi  Cancri 

Groombridge  1 1 19 
31  Lynds 

rf*  Cancri 

€  Argtis 
30  Monocerotis 

0  Ursae  Majoris 

6  Chamseleontis    . 
Groombridge  1450 

7  Cancri 
Groombridge  1446 

6  Hydrae 
<r  Hydrae 
y  Cancri 
6  Cancri 
a  Pyxidis 

t  Cancri       .  .  t 

e  Hydrae       .  .  t 

6  Argils        .  .  t 

0*  Cancri  (mean)  .         .  f 
C  Hydrae 

1  Ursae  Majoris 
OL  Cancri 
6*  Carina  .  t 
K  Ursae  Majoris 
(fi  Ursae  Majoris  .  f 

K  Cancri     . 
^  Argds 
C  Octantis 

0  Hydrae 
ft  Argds 

83  Cancri 

1  Argds 
40  Lynds 

0  Pyxidis 

01  Hydrae 

h  Ursae  Majoris 

I  H.  Draconis 

d  Ursae  Majoris 

^  Ursae  Majoris 

i>  Argils        .  .  t 

^  Leonis 

10  Leonis  Minoris 
C  Chamaeleontis 

r  ArgAs,  star  5",  42".5  8.  pr. 
C  Cancri,   triple;   binaxy   5».6, 
6«.3,  1"  with  comp.  6».o, 
5".4  s.  f. 
« Cancri,  star  6"*.6,  30". 6  n.  pr. 


h  m    s 

2.2  8  6  52.997 
4.7  8  7  16.908 

5.7  8  8  46.222 
5.0  8  9  22.798 

3.8  8  II  51.148 

7.0  8  12  47.195 

4.4  8  16  57.293 

5.9  8  18  26.499 
1.7  8  20  45.013 
4.0  8  21  21.869 

3.5  8  23  7.895 

4.3  8  23  14.365 
6.0  8  27  19.808 
5.5  8  27  44.286 

6.3  8  30  10.460 

4.2  8  33  6.285 

4.5  8  34  15.829 

4.7  8  38  18.724 

4.2  8  39  48.015 

3.7  8  40  8.151 

4*2  8  41  29.822 

3.5  8  42  13.401 

2.0  8  42  19.546 

5.5  8  49  0.087 
3-3  8  50  50.980 

3.1  8  53  19.591 
4-3  8  53  47- 140 

5.1  8  54  52.095 

3.7  8  57  45.666 
4.9  9  2  50.678 

51  9  3  5466 

2.2  9  4  49.932 

5.4  9  9  22.33* 

3.8  9  9  53.489 

1.8  9  12  15.655 

6.6  9  14  11.071 

2.2  9  14  47.178 

3.3  9  15  49.215 

4.9  9  17  40.929 

2.2  9  23  21.705 

3.8  9  24  45.893 

4.6  9  24  55328 

4.6  9  26  54.099 

3.3  9  27  6.825 
3.6  9  27  18.604 

5.1  9  27  18.736 
4.6  9  28  57.597 

5.2  9  36  27.306 

e  Hydrae,  triple;  binary 

6"*.8,  o".2,with  comp. 

3".3 

6  Arg{ls,  comp.  5™,  2"  s 

6*  Cancri,  dup.  5™.g,  6™.4, 
rSphu] 


Annual 
Variation. 


+  X.&498 
3.4446 
7.6233 
2.7580 

3.3557 

4^.8844 
4.1212 

3.439a 

1.2339 
2.9996 

+  5-0130 

-  1.7455 

+  3-9095 

3-4745 
6.7470 

+  3.1782 

3.1383 
3.4770 
3.4140 
2. 41 10 

+  3-6381 

3.1798 
1. 6517 

3.6682 
3.1745 
+  4-1232 
3  2846 
X.4682 
4.111X 
5.3334 

3-2528 
2.2061 

-  8.1044 

+  3 -"37 
0.6703 

+  3.3537 
1.6041 

3-6638 

2.6513 

2.9487 

+  4.7662 
8.8086 

5.3619 
4.0309 

2-3593 

+  3-2370 

+  3.6854 

-  1.6483 


+ 
+ 


Declination. 


tr 


-47  4  58.11 

+17  54  28.86 

+76  I  15.26 

-15  31  42.40 

+  9  27  4.83 

+88  53  33.49 

+43  27  53-86 
+18  36  32.57 

-59  13  56.92 
-  3  37  30.56 

+61  o  24.30 
-^y  12  27.09 
+38  18  43.80 
+20  44     2.44 

+73  55  53.54 

+  60  15.62 

+  3  38  38.74 
+21  46  42.63 

+18  28  15.82 

-32  52  33.02 

+29  4  30.72 
+  6  44    6.21 

-54  23  35.05 
+30  54  21.02 

+  6  16  24.59 

+48  22  48.27 
+12  II  28.42 
-58  53  50.04 
+47  29  50.64 
+67  29  4.80 

o  5363 
5  6.36 
19  13.38 
40  39.82 
-69  21  46.37 

+18  4  13.83 
-58  54  50.40 
+34  45  24.73 


+11 

-43 

-85 
+  2 


-25 
-  8 


35 

17 

26 

42 
12 

4 


57.63 
6.89 

19.15 
28.51 

33.07 
11.99 


3"*-5. 


i".4 


6^ 


+63 
+81 
+70 

+52 

-40  5  24.31 
+11  40  52.43 
+36  46  48.18 
-80  33  18.17 

Carinae,  comp.  7^.2,  5' 
Urs.  Maj.,  binary  4™ .9,  8", 

i".3 
Argfts,  dup.  3".8,  6".o,  o".8 


Annual 
Variation. 


0-551 
0.698 

0.687 

0.723 

0.959 

0.958 

1.378 
1. 417 

1.544 
1.615 

1.833 
1. 711 

2.196 

2.IOI 

2.332 

2.431 
2.509 

2.815 

3. 112 

2.883 

3035 
3.082 

3.140 

3  500 
3590 

4.004 
3826 

3872 
4.102 
4.416 

4.377 
4-477 
4.700 

5085 
4.818 

5.160 
5052 
5.106 

5-257 
5-510 

5-596 
5.656 
5.666 
6.292 
5-721 

5.843 
5.869 

6.222 

f. 
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WASHINGTON.  JANUARY  0^.490. 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

0  Leonis 

3.8 

h      m         s 

9  36  33755 

s 
+3.2051 

0        /        // 
+10    17      3.10 

—16.279 

e  AntUse 

50 

9  40  22.061 

2.6730 

-27    22    31.02 

16.4ZO 

B  Leonis 

3.1 

9  40  58.360 

3.4111 

+24    10    14.51 

16.491 

V  Ursa?  Majoris     . 

3.9 

9  44  53159 

4.2929 

+59  26  37.99 

16.819 

V  Argiis                          .  i 

\      3-2 

9  44  57.137 

1.5009 

-64  40  22.66 

16.681 

6  Sextantis  . 

6.0 

9  46  54.063 

+30245 

-  3  50  23.22 

-16.788 

}Ji  Leonis 

4.1 

9  47  52.504 

34173 

+26  24  45.11 

16.860 

Groombridge  1586 

6.0 

9  50  43.307 

5.4327 

+73  17  20.77 

17.000 

19  Leonis  Minoris  . 

5.2 

9  52  25.343 

3.6854 

+41  27  56.78 

17.041 

^  Argils 

3.7 

9  53  50.455 

2.1015 

-54     9  29.79 

17.105 

n  Leonis 

4.9 

9  55  40.203 

+3.1723 

+  8  27  26.29 

-17.194 

ff  Leonis 

g,6 

10     2  38.678 

3-2728 

+17  10  56.99 

17.479 

a  Leonis        .  (RegtUm) 

1.3 

10     3  47.626 

3.1983 

+12  23  16.58 

17-525 

\  Hydrae 

3.8 

10     6  23.730 

2.9247 

-II  55  42.72 

17.720 

q  Veloruni    . 

41 

10  II     7.347 

2.5128 

-41  41  43,90 

17-794 

32  Ursae  Majoris 

5.7 

10  II  48259 

+4.3945 

+65  32  16.45 

-17.865 

C  Leonis 

3.6 

10  II  54.612 

3-3424 

+23  50  46.74 

17.866 

X  Ursae  Majoris 

3-5 

10  II  55.004 

3-6314 

+43  20  39.66 

17.896 

y  Leonis  pr. 

\    2.6 

10  15  14.004 

3-3117 

+20  16  37.13 

18.139 

/t  Ursa?  Majoris 

3.2 

10  17  12.689 

3.5863 

+41  55  56.86 

18.036 

30  H.  Ursae  Majoris 

4-9 

10  17  57.078 

+43631 

+66     0     6.57 

—18.109 

30  H.  Canielopardalis 

5-3 

10  20  42.090 

7.5937 

+82  59  48.65 

18.184 

/t  Hydrae 

4-1 

10  21  55.835 

2.9005 

-16  23  48.71 

18.317 

31  Leonis  Minoris  . 

4-4 

10  22  54.941 

3-4794 

+37     8  53.58 

18.386 

a  Antliae 

4-4 

10  23  12.887 

2.7423 

-30  37  47.62 

18.307 

36  Ursa?  Majoris 

4.8 

10  25     7.991 

+3.8615 

+56  25  18.94 

-18.392 

9  H.  Draconis 

5.0 

10  27  49.200 

5.1872 

+76     9  23.42 

18.455 

p  Leonis 

3.8 

10  28  17.074 

3.1617 

+  9  44  58.34 

18.465 

33  Sextantis  . 

6.4 

10  37     1. 681 

3-0519 

-  I   17  20.22 

18.857 

41  Leonis  Minoris  . 

50 

10  38  44.574 

3.2672 

+23  38  20.29 

18.789 

0  Argtls 

30 

10  39  53.091 

+2.1322 

-63  56  39.12 

-18.860 

42  Leonis  Minoris  . 

5-4 

10  41     5.186 

3.3427 

+31     8     8.07 

18.910 

7  Argtis 

■   var. 

10  41  43271 

2.3206 

-59  13  55.88 

18.897 

jd  Argtis 

■    2.8 

10  43     4.037 

2.5734 

-48  57  56.91 

19.008 

/  Leonis 

5.3 

10  44  44.317 

3.1565 

+11     0     1.69 

19.008 

6^  Chamaeleontis    . 

r   4.6 

10  44  59.235 

+0.5951 

-80     5  11.68 

-18.985 

V  Hydrae 

3.3 

10  45  22.816 

2.9582 

-15  44  35.32 

18.782 

46  Leonis  Minoris  . 

3-9 

10  48  30.383 

3-3638 

+34  40  43.79 

19-361 

54  Leonis 

\    4.5 

10  50  57560 

3-2532 

+25  12  31.41 

19. 161 

I  Antlia* 

47 

10  52  42.719 

2.7958 

-36  40  30.90 

19-326 

Groombridge  1706 

6.3 

10  53     6.586 

+4.8918 

+78  13  52.25 

-19-233 

a  Crateris 

4.2 

10  55  34.975 

2.9206 

-17  50  26.80 

19.151 

d  Leonis 

50 

10  56     7.183 

3.0992 

+  44  45.97 

19.294 

/S  Ursae  Majoris     . 

2.4 

10  56  39.674 

3-6413 

+56  50  37.14 

19-259 

a  Ursae  Majoris     . 

2.0 

10  58  25.948 

+3-7294 

+62  12  55.90 

19-398 

7  Octantis    . 

6.3 

10  59  56.35* 

-0.3529 

-84     7  52.51 

-19.366 

X  Leonis 

47 

II     0  34.917 

+3.0962 

+  7  48     4.64 

19.416 

/>*  Leonis 

57 

II     2  31.062 

+3.0613 

+  2  25  21.76 

-19.499 

V  Ai^s,  comp.  6".o,  ^".g  s.  f. 

7Ari 

5^8,  var.irreg.,  i™6 

►-6"*.6 

d^C\ 

lam.,  star  5"*.5  pr.  33 

K».256"S. 

y  I^eonis,  comp.  3".8,  ^".j  s.  £. 

M  An 

ids,  comp.  7",  2".2 

n.  £. 

54  Lc 

sonis,  comp.  ^.3,  ( 

>".4  s.  f. 
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Name  of  Star. 


Magni- 
tude. 


t 


^  Ursae  Majoris 
/3  Crateris     . 
S  Leonis 

0  Leonis 
r  Ursae  Majoris 

d  Crateris 
<T  Leonis 
yr  Centauri    . 

1  Leonis 
r  Leonis 

X  Draconis   . 

S  Hydrae 

X  Centatui    . 

V  Leonis 

7t  Chamadeontis    . 

3  Draconis    . 

C  Crateris 

X  Ursae  Majoris 

fi  Leonis        .(Denebola) 

fi  Virginis 

Groombridge  1830 
y  Ursae  Majoris 
7C  Virginis     . 
o  Virginis 
d  Centauri    . 

e  Corvi 

4  H.  Draconis 

5  Cruds 
S  Ursae  Majoris 
y  Corvi 

2  Canum  Venaticorum 
P  Chamaeleontis    . 

Bradley  1672     . 

7  Virginis     . 
a^  Cruds 

a*  Cruds 

20  Comae 

d  Corvi 

y  Cruds 

8  Canum  Venaticorum 

K  Draconis    . 
P  Corvi 
24  Comae  seq, 
a  Muscae 
X  Virginis 

y  Centauri    . 

y  Virginis  (mean). 

p  Virginis 

t  Leonis,  comp.  6"*.8,  2".6  n.  f. 
2  Can.  Ven.,  star  8™  ii".6  s.  pr. 
S  Corvi,  star  8™,  24 ".4  s.  pr. 

84368®— 1914 16 


t 


t 


3.2 

4.5 
2.6 

3.4 
3.7 

3.8 

4.1 

4.3 
4.0 

5.2 

41 
3.7 
3.3 
4.5 

5-7 

5.5 

4-9 
3.8 
2.2 

3.8 

6.5 

2.5 
4.6 

4.2 
2.9 

3-2 

5.1 
3.1 
3.4 

2.8 

5.8 

4.4 

6.3 

4.0 

1.6 
2.1 

5.7 

3.1 
1.6 

4.3 


Right  Ascension. 


h     m 

4 
7 
9 
9 
13 

16 

17 
19 
23 
26 

28 

31 
32 

33 


s 


50.083 
25.582 
32.238 

43709 
50.254 

2.383 

42.175 
4.821 

26.506 

30.899 

18.842 
46.165 

48.391 

32.727 

42.373 

37  41.275 

40  24.116 

41  30.909 
44  40.466 

46  12.935 

48  1.607 

49  18.844 
56  27.958 

o  49-737 
3  53700 

5  41.963 
8  II. 109 

10  34.538 

11  10.664 
II  22.859 

II  49.308 

13  16.479 

14  27.330 

15  30.360 
21  48.244 

^a  +  0.614 
2  25  24.162 
2  25  24.761 
2  26  23.117 
2  29  39.769 


3.9  12  29  49.192  +2.5781 

2.8  12  29  51.969  3.1453 
5.2  12  30  48.999  3.0107 

2.9  12  32     2.447  3.5405 

4.8  12  34  48.355  3  0937 
2.4  12  36  46.068  +3.2943 

2.9  12  37   18.170  3.0397 
5.0  12  37  31.937  +3.0372 

y  Cracis,  star,  6™ .6.  85"  n.  f.        y 
24  Comae,  star  6™. 7,  20"  .6  pr. 
y  Cent.,  dup.,  3».i,  3»  i,  i".7 

[Eph  X4l 


Annual 
Variation. 


+3-3855 
a. 9475 
3-1954 
3-1506 
3.2482 

+3.9973 

3-0950 
2.7258 

3.1287 

3.0858 

+3.5975 
2.9461 
2.7497 
30716 
2.4522 

+3 -3740 
3.0376 
3.1804 
3.0625 
3.1252 

+3.4680 
3-1704 
3-0743 
3.0571 
3-0949 

+3.0810 
2.8489 

3-1744 

2.9853 
3.0816 

+3.0163 
3-4458 
0.3543 
3.0693 
3-3"4 

•  .  •  . 
+3.0184 
3. ion 
3.3029 
2.8566 


Declination. 


// 


+44  57  55.31 
-22  21  22.52 

+20  59  42.12 

+15  53  59.27 
+33  33  49-59 
-14  18  46.79 
+  6  30  3.20 

-54  I  10.53 
+11  o  II. 12 
+  3  19  48.10 

+69  48  21.10 

-31  22  54.27 

-62  32  38.11 

-  o  20  55.75 

-75  25  13.65 

■^7  13  15.34 
-17  52  21.25 

+48  15  22.62 

+15  3  10.28 

+  2  14  58.01 

+38  20  9.50 
+54  10  22.53 

+  75  37.95 
+  9  12  37.98 

-50  14  36.97 

-22  8  29.48 

+78  5  38.75 
-58  16  15.14 

+57  30  37.55 
-17  3  51-82 

+41  8  19.46 

-78  50  4.95 
+88  10  35.93 

-on  20.23 

-62  37  21.44 

^d  -  1.28 
+21  22  20.06 
-16  2  12.27 

-56  37  53.72 
+41  49  28.61 

+70  15  43.85 
-22  55  16.60 
+18  51  1.06 

-68  39  42.54 

-  7  31  20.80 

-48  29  15.66 

-  o  58  40.29 
+10  42  33.53 

Virginis,   binary,  3* 
6".2.  P  =  328« 


Annual 
Variation. 


// 


-19.500 
19 .627 
19. 702 
19.650 
19.614 

—19.466 
19.702 
19.708 
19.816 
19.809 

-19.850 
19.914 
19. 92 1 
19.863 
19.936 

—19.916 
20.013 
19.961 
20.119 
20.284 

—25.802 
20.020 
20.075 
20.013 
20.073 

—20.037 
20.013 
20.063 
20.016 
20.004 

-20.065 

19-995 
19.948 

20.027 
19-994 

•  •  •  . 

-19.958 

20.071 

20.174 

19.599 
-19.866 

19-937 
19.852 

19.879 

19.846 

-19.808 

19-777 
-19.884 

•7.  B"'^. 
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Name  of  Star. 

Hasmi- 
tude. 

5-9 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

76  UrsaeMajoris 

h      m         s 

12  37  48.758 

s 
+2.6318 

0        /        /' 
+63    II       6.26 

// 
-19.792 

/?  Cnids 

1-5 

12  42  41.198 

3.4816 

-59  13     7.95 

19.732 

t  Octantis    . 

5.4 

12  45  49.27* 

5-9467 

-84  39  23.48 

19.622 

31  Comae 

51 

12  47  30.635 

2.9240 

+28     0  30.44 

19.641 

32  H.  Camelop.  seq,        .  f 

5.3 

12  48  29.098 

0.4368 

+83  52  49.22 

19.582 

n  Centauri    . 

4-3 

12  48  40.122 

+3-3"5 

-39  42  40.88 

-19.630 

€  Ursae  Majoris  (Alioth) 

1-7 

12  50  14.992 

a. 6485 

+56  25  35.19 

19578 

d  Virginis     . 

3.7 

12  51   16.246 

3.0208 

+  3  51  52.61 

19.606 

a  Canum  Venat.  seq.     .  f 

2.9 

12  52     0.425 

2.8107 

+38  46  57.43 

19.483 

d  Muscae 

3.6 

12  56  20.036 

4.0712 

-71     5     6.75 

19.474 

€  Virginis 

3.0 

12  57  53.754 

+3.9865 

+11  25  16.14 

-19-395 

0  Virginis               .         .  t 

4.4 

13     5  29.725 

3.1032 

-  5     4  48.45 

19-273 

43  Comae 

4.3 

13     7  51.711 

2.8026 

+28  18  49.92 

18.294 

20  Canum  Venaticorum . 

4.7 

13  13  41.361 

2.6957 

+41     I  30.61 

19.003 

y  Hydrae 

3.3 

13  14  14.571 

3.2553 

-22  43     5.04 

19055 

I  Centauri    . 

2.9 

13  15  45.380 

+3-3614 

-36  15  32.24 

-19-057 

C*  Ursap  Maj. .      (Mizar)  t 

2.4 

13  20  27.983 

2.4223 

+55  22  27.23 

18.852 

C?  UrsfP  Majoris     . 

4.0 

^a  +  0.958 

•      •      •      • 

^d  -  12.69 

•       •       •       • 

a  Virginis            (Spica) 

1.2 

13  20  39.619 

3.1569 

-10  42  45.65 

18.849 

Gixwmbridge  2001 

6.1 

13  23  56.342 

1.5242 

+72  50  16.10 

18.735 

70  Virginis 

5.2 

13  24  13.425 

+2.9340 

+14  14  16.10 

-19.291 

K  Octantis    . 

5.6 

13  26  47.35* 

9-0654 

-85  20  46.30 

18.649 

C  Virginis 

3.4 

13  30  18.571 

3-0545 

-  0     9  23.36 

18.470 

17  H.  Canum  Venaticorum 

5.0 

13  30  57.527 

2.6818 

+37  37  22.01 

18.492 

€  Centauri    . 

2.6 

13  34  25.787 

3.7797 

-53     I  46.70 

18.407 

m  Virginis 

5-2 

13  37     5.765 

+3.1451 

-  8  16    9.85 

-18.241 

r  Bootis 

4-5 

13  43  10.518 

2.8508 

+17  53     5.85 

Z8.022 

7  Ursae  Majoris  {Alkaid) 

1.9 

13  44     9.237 

2.3681 

+49  44  31.66 

18.034 

89  Virginis 

5.1 

13  45  11.724 

32539 

-17  42  22.09 

18.OII 

C  Centauri    . 

31 

13  50  10.046 

3-7251 

-46  51  55-89 

17.838 

Tf  Bootis 

2.8 

13  50  35.398 

+2.8567 

+18  49  42.32 

-18.120 

6  Apodis       .         .         .  t 

var. 

13  56  54.475 

5-7369 

-76  22  56.27 

17523 

r  Virginis 

4.3 

13  57  16.114 

3-05" 

+  I  57  37.07 

17-507 

II  Bootis 

6.1 

13  S7  16.564 

2.7216 

+27  48     5.44 

17-473 

ft  Centauri    . 

0.9 

13  57  44.614 

4.2049 

-59  57  31.06 

17.491 

7t  Hydrae 

3-5 

14     I  28.215 

+3-4092 

-26  16     6.86 

-17.441 

6  Centauri    . 

2.3 

14     I  36.959 

3-5193 

-35  56  50.41 

17.814 

a  Draconis    . 

3.6 

14     2     3.680 

1.6244 

+64  47  11.78 

17.25S 

d  Bootis 

4.8 

14     6  28.652 

2.7371 

+25  29  54.73 

17.147 

K  Virginis 

4-3 

14     8  18.365 

+3.1967 

-  9  52  26.03 

16.853 

4  UrsaeMinoris     . 

5.0 

14     9     9.894 

-0.2831 

+77  57    5.64 

—16.920 

I  Virginis 

4-2 

14  II  30.164 

+3.1424 

-  5  35  26.04 

17.263 

a  Bootis        ,{Arcturtis) 

0.2 

14  II  44.294 

2-7355 

+19  37  46.86 

18.827 

S  Octantis    . 

4.1 

14  13     0.04* 

92358 

-83  16  30.72 

16.778 

X  Bootis 

4-3 

14  13     6.956 

2.2832 

+46  28  58.08 

16.608 

A.  Virginis     . 

4.6 

14  14  27.189 

+3.2407 

-12  58  32.70 

-16.673 

2  Librae 

6.3 

14  18  47.807 

3.2236 

-II   19  18.27 

16.547 

e  Bootis 

4.1 

14  22  16.199 

+2.0433 

+52  14  52.32 

—16. 711 

32  H.Cam.,  star  5"*.8,  2i".6n.pr. 
a  Can.Ven.,  star  5™,  i9".8  s.  pr. 


0  Virginis,  comp.  9™,  7".!  n.  pr. 
C^  Urs.  Maj.,  star  Alcor  4*0,  f. 
79". 2,  222"  n. 

lEph  X4J 
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Name  of  Star. 

Magni- 
tude. 

5-4 

Right  Aaceiision. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

/  Bootis 

h     m        8 
14   22    27.332 

8 
+   2.7901 

0        /        // 
+19   36   46.95 

-16.282 

^  Virginis  .                  .  t 

5.0 

14   23   46.191 

+   3-0889 

-    I    50   34.46 

16.233 

5  Ursae  Minoris  . 

4-4 

14   27   41465 

-   0.1639 

476      4  42.15 

16.004 

p  Bodtis     . 

3.8 

14   28      7.449 

+   2.5865 

+30  44   54.38 

15.889 

Y  Bootis 

30 

14   28    36.949 

2.4172 

+38   41       2.39 

15.832 

ff  Centauri . 

2.6 

14   30      2.433 

+   3-7965 

-41    46   50.13 

-15-933 

<f  Bootis 

4.5 

14  30   56.196 

2.613I 

+30    7    578 

15.728 

a  Centauri .                 .  t 

o.i 

14   33   44.887 

4.0539 

-60  28  51.79 

14.978 

33  Bootis 

5-4 

14   35    38.267 

2.2342 

+44  46  30.45 

15.642 

a  Apodis 

3.8 

14  37    7'<^7 

7.2906 

-78  40  50.88 

15.540 

/I  Virginis  . 

4.0 

14  38  31.574 

+  3.X586 

-  5  17     5-53 

-15.760 

B  Bootis                       .  t 

2.7 

14  41   13.874 

2.6203 

+27  26  10.39 

15-277 

109  Virginis  . 

3.8 

14  41  53-993 

Z'^Z^^ 

+  2  15  17.01 

15-283 

8  Librae 

5.3 

14  45  55.621 

3-3131 

-15  38  24.78 

15.09X 

a  Librae 

2.9 

14  46    7.066 

3-3136 

-i'5  41     5-97 

15-083 

Groombridge  2164  . 

57 

14  49  15.363 

+  1. 5201 

+59  38  35.32 

-14.705 

P  Ursa?  Minoris  . 

2.2 

14  50  56.673 

—  0.2056 

474  30  24.98 

14-721 

^Librae 

5.6 

14  52     5.929 

+  3-2503 

-II     3  47.57 

14-655 

Piazzi  221 

5.8 

14  52     9.604 

2.8297 

+14  47  35.80 

14.662 

P  Lupi 

2.8 

14  52  53-439 

3.9"7 

-42  47  18.06 

14.669 

6  Librae                        .  t 

var. 

14  56  22.490 

+  3. 201 I 

-  8  10  41.91 

-14.412 

fi  Bootis 

3.6 

14  58  42.402 

2.9600 

+40  43  45.32 

14.294 

Y  Scorpii 

3-4 

14  59     1-997 

3  5046 

-24  56  40.36 

J4.282 

i>  Bootis     . 

4.7 

15     0  45-623 

2-5703 

+27  16  56.64 

14. 141 

c  Bootis 

5.0 

15     3  31.422 

+  2.6347 

+25  12  12.50 

14-139 

Groombridge  2283  . 

7.2 

15     4  3967* 

-19-5980 

•f87  33  52.17 

-13.852 

C  Lupi 

3-5 

15     6     5.942 

+  4.2911 

-51  46  21.08 

13.858 

I  Librije 

4.7 

15     7  18.950 

3.4140 

-19  28     1.29 

13-770 

Y  TrianguK  Australis  . 

3.1 

15  10  51.701 

5.5513 

-68  21  46.61 

13.529 

3  Serpentis 

5-4 

15  10  54.767 

2.9799 

+  5  15  28.84 

13.488 

*  Bootis     . 

3-5 

15  12     2.148 

t  2.4193 

+33  38     6.18 

-13.536 

P  Librae 

2.7 

15  12  22.618 

+  3  2247 

-  9    3  58.50 

13.413 

Y  Ursae  Minoris  . 

31 

15  20  51.406 

—  0.1165 

+72     8  23.93 

12.815 

fi  Bootis  pr,        .         .  t 

4.5 

15  21   14.496 

+  2.2663 

+37  40  41.66 

12.721 

T^  Serpentis 

5-5 

15  21  47.983 

2.7800 

+15  43  47.10 

12.788 

t  Draconis. 

3.5 

15  23     0.992 

+  1-3332 

+59  16    0.98 

-12.672 

p  Octantis  . 

5-7 

15  23  16.56* 

13-3221 

-84  10  52.70 

12.584 

32  Librae 

5-9 

15  23  24.217 

3.3786 

-16  25     2.62 

12.699 

P  Coronae  Borealis 

3-7 

15  24  17.001 

2.4738 

+29  24    5.63 

12.518 

V*  Bootis     . 

5.2 

15  27  50.416 

2.1552 

+41     7  32.43 

12.366 

Y  Lupi  (mean)             .  f 

30 

15  29  24.269 

+  3.9865 

-40  52  43.17 

-12.293 

Y  Librae 

4.0 

15  30  42.799 

3-3522 

-14  30  11.88 

12.147 

a  Coronae  Borealis 

2.3 

15  31     2.773 

2.5394 

+27    0  12.48 

12.230 

C  Coronae  Borealis  seq.  f 

51 

15  36     8.373 

2.2596 

+36  54  52.07 

11.784 

a  Serpentis 

2.8 

15  40     1.843 

2.9530 

+  6  41  43.84 

".453 

P  Serpentis 

3-7 

15  42  13.108 

+  2.7684 

+15  41  24.84 

-"•394 

fc  Serpentis 

4.3 

15  44  52.065 

2.6995 

+18  24  23.07 

11.246 

/*  Serpentis 

3.6 

15  45     7.820 

+  3-1283 

-  3  10    3.93 

-"-155 

0  Virginia,  comp.  9™,  4 ".5  s.  f. 

*Lil 

)r8e,  var.,  2**.33. 4" .8 

»-6»  2      y  L 

api,  binary  3".7,  3" 

^9.  o".4 

«  bootis,  comp.  5"*.i,  a".8  n.  pr. 

M  Bo 

6tis.  star  6™.7, 108" 

8. 

Cc 

or.  Bor.,  comp.,  6™. 
pr. 

.o,6".2  n. 

«  Centauri.  dup. .  6*.  3 ,  i**.  7 :  companion  8.  pr.    The  position  siven  is  that  of  the  center  of  gravity  of  the  system. 
Concctioas  given  on  page  \x  remain  to  be  applied  to  reduce  to  the 


pcfittion  of  a*  Centauri. 
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5, 

iyi4. 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

p 

12  H.  Draccnis 

51 

h     m        s 
15   45    21.146 

s 
+0.9070 

0       /          // 
+62    51    54.20 

// 
-II. 180 

€  Serpentis  .         .         . 

3.8 

15   46   31.660 

+2.9883 

+  4  44     9.71 

10.956 

C  Ursae  Minoris 

4.3 

15   47      6.299 

—2 .2056 

+78     3  34.34 

10.987 

fi  Trianguli  Australis    . 

30 

15  47  33233 

+5-2563 

^3     9  58.87 

".358 

X  Librae 

51 

15  48  20.318 

3-4772 

-19  54  39-22 

10.939 

y  Serpentis  . 

3.9 

15  52  28.797 

+2.7696 

+15  56  29.86 

-11.876 

Tt  Scorpii 

3.0 

15  53  38.770 

3.6236 

-25  52     2.48 

10.548 

€  Coronae  Borealis 

4-2 

15  54     1.562 

2.4823 

+27     7  34.51 

10.539 

S  Scorpii 

2.5 

15  55  14704 

3.5421 

-22  22  39.96 

10.415 

0  Draconis   . 

4.1 

16    0  16.612 

1.1215 

+58  47  40.77 

9.663 

/3  Scorpii       .         .         ,] 

•      2.9 

16     0  25.989 

+3.4834 

-19  34  14.97 

—10.018 

K  Herculis    . 

\      5.3 

16     4  11.522 

2.7051 

+17  16  30.61 

9.727 

^  Herculis    . 

4.3 

16     6     3.595 

1.8897 

+45     9  35-68 

9.524 

Groombridge  2320     . 

5.4 

16     6     5.013 

0.1524 

+68     2   1 1. 51 

9.507 

(^Apodis 

4.8 

16     7  27.156 

8.8501 

-78  28  51.95 

9.509 

6  Ophiuchi   . 

3.0 

16     9  50.232 

+3.1414 

-  3  28  24.99 

-  9413 

cf  Coronae  Bor.  seq,        .  i 

\      5.8 

16  n  27.451 

+2.2458 

+34    4  34-02 

9.214 

19  Ursae  Minoris 

5.5 

16  13  15.660 

-1.7496 

+76     5  40.08 

8.994 

y'Normae 

4.1 

16  13  23.777 

+4.4717 

-49  56  44.13 

9.055 

e  Ophiuchi  . 

3.3 

16  13  46.155 

3.1718 

-  4  29     1.08 

8.925 

<T  Scorpii       .         .         .  i 

1"      3.1 

16  15  57.496 

+3.6414 

-25  23  14.36 

-  8.830 

r  Herculis    . 

3.9 

16  17     9.346 

1.8031 

+46  31     3.44 

8.667 

y  Herculis    . 

3.8 

16  i8     7.540 

+2.6454 

+19  21   15.61 

8.583 

7  Ursae  Minoris     . 

5.0 

16  20    o.m 

—1.7916 

+75  57  14.21 

8.219 

y  Apodis 

3.9 

16  20  13.312 

+9-0992 

-78  42  21.88 

8.536 

a?  Herculis    . 

4-5 

16  21  26.560 

+2.7618 

+14  13  50.02 

-  8.417 

7  Draconis    . 

•    2.9 

16  22  49.466 

0.8077 

+61  42  31.02 

8.189 

a  Scorpii  (Antares) 

•    1.2 

16  24    7.900 

3.6740 

-26  14  31.27 

8.171 

fi  Herculis    . 

2.8 

16  26  31.299 

2.5774 

+21  40  34.41 

7.976 

A.  Ophiuchi   .         .         .  i 

\    3.8 

16  26  34.482 

+3-0238 

+  2  10  17.00 

8.026 

A  Draconis   . 

5.ci 

16  28    8.713 

-0.1301 

+68  57  15.20 

-  7.785 

r  Scorpii 

2.9 

16  30  31.553 

+3-7295 

-28     2   18.68 

7.66a 

<r  Herculis    . 

4.2 

16  31  19.815 

1.9334 

+42  36  49.41 

7.538 

C  Ophiuchi   . 

2.7 

16  32  25.292 

3.3007 

-10  23  37.33 

7.453 

24  Scorpii 

5.0 

16  36  35.819 

3.4665 

-17  34  35-41 

7.139 

C  Herculis    .         .         J 

\    3.0 

16  38    2.634 

+2.2613 

+31  45  28.75 

-  6.626 

a  Trianguli  Australis    . 

1-9 

16  39  32.784 

6.3227 

-68  52  16.68 

6.943 

17  Herculis    . 

3-6 

16  39  56.816 

2.0557 

+39     5     6.61 

6.953 

Groombridge  2377     . 

4.9 

16  43  39.934 

1. 1372 

+56  56     6.98 

6.492 

e  Scorpii 

2.4 

16  44  35.388 

3.8796 

-34     8  17.51 

6.741 

49  Herculis    . 

6.4 

16  48     9.892 

+2.7302 

+15     7     3.66 

-  6.194 

^^Arae 

4.2 

16  52  43-434 

4.7710 

-53     I  46.54 

5.817 

K  Ophiuchi  . 

3-4 

16  53  35.800 

+2.8382 

+  9  30  28.60 

5.738 

€  Ursfe  Minoris     . 

4-4 

16  54  44.256 

—6.2610 

+82  10  49.69 

5.632 

30  Ophiuchi  . 

50 

16  56  31.510 

+3.1629 

-  4     5  39-92 

5-557 

€  Herculis    . 

3.9 

16  56  59.921 

+2.2946 

+31     3     8.55 

-  5.418 

d  Herculis    . 

5-3 

16  58  25.780 

2.2120 

+33  41  31.46 

5-329 

7  Ophiuchi  . 

|-    2.6 

17     5  26.638 

+3.4374 

-15  37    9.36 

-  4.636 

fi  Scorpii,  comp.  5™. i,  13" -3  n.  f. 

d  Scorpii,  star  8",  21"  p 

>T. 

X  c 

>phiuchi,  comp.  6™ 

i".3n.t 

K  Herculis,  star  6™. 5,  29". 7  n.  £. 

Tf  Draconis,  comp.  8",  5 

".4  8.f. 

Ct 

Ierculis,binary,3™.c 

..6»o.i" 

^Cor.  Bor.  comp.  6^.7.  4".6  a.  p 

r.   a  Sc 

orpii,  comp.  7™,  3" 

.2  pr. 

7C 

)ph.,  binary,  3»  2,  3 

»7.o".5 
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WASHINGTON.  JANUARY  0*490. 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h     zn         s 

s 

e         /          // 

// 

ff  Scorpii 

3.4 

17    5  59442 

+  4.3921 

-43     7  37.21 

-4.986 

C  Draconis    . 

3.2 

17     8  32.136 

0.1688 

+65  49  13.61 

4.446 

a  Herculis     .                  .  t 

var. 

17  10  43.527 

2-7344 

+14  29  15.19 

4.347 

S  Herculis                      .  t 

3.2 

17  II  29.906 

3.4631 

+24  56  23.70 

4.369 

n  Herculis    . 

3-4 

17  12     3.050 

a. 0884 

+36  54  19.62 

4.164 

59  Apodis  (G.) 

5.9 

17  15  21.406 

+ii.i6oi 

-80  46  54.88 

-3.919 

B  Ophiuchi  . 

3.4 

17  16  43.575 

3.6817 

-24  54  52.76 

3-798 

w  Herculis    . 

5-4 

17  17  26.437 

a.  2439 

+32  34  39-51 

4.748 

/?Ame            ... 

2.8 

17  18     8.881 

4.9807 

-55  26  58.82 

3.667 

h  Ophiuchi   . 

4.3 

17  21     6.965 

3.6608 

"24     5  50.14 

3.522 

(T  Ophiuchi   . 

4.4 

17  22  14.826 

+  2.9756 

+  4  12  51.71 

-3.279 

^  Arae 

3.8 

17  23  19.820 

5.4055 

-60  36  49.14 

3.314 

a  Arae 

30 

17  25  11.474 

4.6327 

-49  48  32.89 

3. "6 

X  Herailis    . 

4.5 

17  27  15750 

2.4240 

+26  10  29.25 

2.835 

A.  Scorpii 

1.7 

17  27  46.020 

4.0708 

-37     2  31.12 

2-837 

P  Draconis    . 

30 

17  28  29.330 

+  1.3543 

+52  21  52.67 

-2.739 

a  Ophiuchi   . 

2.1 

17  30  56.506 

2.7837 

+12  37  18.43 

2.770 

H  Serpentis  . 

3.6 

17  32  39643 

3-4339 

-15  20  42.68 

2.446 

I  Herculis 

3.8 

17  37     2.246 

1-6935 

+46     3     5.81 

2.002 

tf  Pavonis     . 

3.6 

17  37  17.275 

+  5.8811 

-64  41     2.91 

2.063 

w  Draconis    . 

4.9 

17  37  27.202 

-  0.3543 

■^^8  47  51.97 

-1.651 

fi  Ophiuchi   . 

2.9 

17  39  13424 

+  2.9629 

+  4  36     8.76 

1-657 

I*  Scorpii 

31 

17  41  34.168 

4.1946 

-40    5  40.90 

1. 618 

}i  Herculis    . 

3.5 

17  43     5.531 

+  3.3470 

+27  46  13.09 

3.237 

i>  Draconis   .         .         .  f 

4.9 

17  43  27.881 

-  1.0744 

+72  II  28.83 

1-713 

y  Ophiuchi  . 

37 

17  43  34791 

+  3.0072 

+  2  44  19.88 

-1.508 

80  Herculis    . 

5.5 

17  51  57.048 

2.4207 

+26     3  46.83 

0.698 

H  Draconis   . 

3.9 

17  52     2.570 

+  1.0380 

+56  53     9.09 

0.619 

35  Draconis   . 

5.0 

17  53  17.870 

—  2.6902 

+76  58  29.76 

0.343 

B  Herculis    . 

4.0 

17  53  18.206 

+  2.0570 

+37  15  40.65 

0.581 

y  Ophiuchi  . 

3.5 

17  54  17.488 

•+  3.3018 

-  9  45  50.10 

—0.619 

H  Herculis    . 

3.8 

17  54  25.383 

3.3314 

+29  15  23.40 

0.505 

Y  Draconis   . 

2.4 

17  54  36.540 

1.3925 

+51  29  54.83 

0.496 

67  Ophiuchi  . 

3.9 

17  56  20.287 

3.0049 

+  2  56     5.64 

0.333 

^  Arae 

3.9 

17  59  56.156 

+  4.6698 

-50    5  54.65 

-0.056 

^  Ursae  Minoris 

4-4 

17  59  59.80* 

—19.4981 

+86  36  51.16 

•  +0.047 

Y  Sagittarii  . 

3.1 

18     0  16.926 

+  3.8519 

-30  25  34.07 

-0.173 

70  Ophiuchi   .                  .  t 

4-1 

18     I     6.465 

3.0316 

+  2  31     6.93 

-1.025 

72  Ophiuchi  . 

Z'7 

18     3  16.318 

3.8432 

+  9  33     3.28 

+0.373 

0  Herculis    . 

3.8 

18     4  11.240 

3.3394 

+28  44  59.83 

0.36& 

X  Octantis    . 

5-2 

18     4  24.69* 

+35.7374 

-87  39  52.84 

+0.260 

^  Sagittarii  ... 

4.0 

18     8  37.182 

3.5870 

-21     4  56.12 

0.752 

V  Sagittarii  . 

3.2 

18  II  48.517 

4.0597 

-36  47  17.81 

0.880 

Groombridge  2533 

5.4 

18  12  58.254 

1.8652 

+42     7  46.12 

1. 133 

36  Draconis   . 

50 

18  13  24.114 

0.3456 

+64  22     4.71 

1.197 

^  Sagittarii  . 

2.8 

18  15  29.301 

+  3.8406 

-29  51  56.32 

+1.330 

V  Serpentis  . 

3-4 

18  16  51.539 

3.1028 

"  2  55  18.81 

0.783 

^  Sagittarii  . 

2.0 

18  18  27.811 

+  3.9815 

-34  25  34.06 

+1.491 

ff  Herculis,  var.  irreg.,  3™.  1-3^.9, 

<JHe 

rculis,    binary,  cor 

np.  8«. 

i>  I 

!>raconis,  star  6™.i, 

jo".4  n.  f. 

dup.  comp.  6«,  4".6s.  f. 

11 

i"  s.  pr. 

[Eph  14I 

70  ( 

Dphiuchi,  comp.  6" 

,  2".l  S. 
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MEAN  PLACES  OF  STAKS,  1914. 

WASHINGTON.  JANUARY  o<49o. 


Name  of  Star. 


t 


t 
t 
t 


t 


109  Herculis  . 
a  Telescopii 
X  Draconis. 
A.  Sagittarii 
c  Serpentis 

1  Aquilae  . 
C  Pavonis  . 
a  Lyrae        .       iyeqa) 

2  Aquilse 
i^  Sagittarii 

no  Herculis  . 
6  Aquilae 
A.  Pavonis  . 
/?  Lyrae 
50  Draconis. 

(f  Sagittarii 
o  Draconis. 

0  Serpentis  pr, 
R  Lyrae 

€  Aquilae 

Y  Lyrae 
C  Sagittarii 
C  Aquilae 
A.  Aquilae 
a  Coronae  Australis 

1  Lyrae 
7t  Sagittarii 
A  Ursae  Minoris 
^  Sagittarii 
^  Draconis. 

d  Sagittarii 
B  Lyrae 
€o  Aquilae 
K  Cygni 
T  Draconis. 

d  Aquilae 
c  Octantis  . 
fi  Cygni       .  .  t 

I  Cygni 
/i  Aquilae 

Ifi  Sagittarii 
K  Aquilae 
e  Cygni       . 
54  Sagittarii 
/?  Sagittae    . 

15  Cygni 
/  Sagittarii 

Y  Aquilae 

fi  Lyrae,  var.,  12<*.9,  3™.4-4™.i, 

star  7",  46"  s.  f. 
o  Draco.,  star  7™.6,  32".!  n.  pr. 


Magni- 
tude 


3-7 
2.9 

5.4 

4.1 

4.1 
0.1 

4.7 
3-3 

4.3 

4-5 
4.4 

var, 
5.4 
2.1 
4.8 

4-5 
var, 

4.2 

3.3 
2.7 

3.0 
3.6 

41 

5-1 
3.0 
6.6 

4.9 
3-2 

5.0 
4-5 

5.1 
4.0 

4.6 

3.4 
5.5 
3.2 

3-9 
4.6 

4.7 

4.6 

5.4 
4.4 

5.0 

5.1 
2.8 


Right  Ascension. 


h  m 

8  20 
8  20 
8  22 
8  22 
8  25 

8  30 
8  32 

8  34 
8  37 
8  40 

8  41 
8  42 

8  44 
8  46 

8  49 

8  49 
8  49 
8  51 
8  52 
8  55 

8  55 
8  57 

I 
I 

3 


9 
9 
9 
9 
9 

9 
9 
9 
9 
9 


4 

4 
6 

10 

12 

12 

13 
13 
15 
17 


1.973 

35.815 
36.588 

39803 

12.430 

31.626 

59.375 
1.601 

33.958 
17.018 

57.580 
36.682 
15.089 

54.275 
9.344 

55.954 
56.066 

56.635 
43.110 

43.135 

43.567 
8.430 

27.427 

41.100 

37.308 

13.996 
39.006 
14.74* 
16.088 

32.348 

36.225 

22.945 
46.788 

6.966 
12.945 


9  21  9.744 

9  22  55.65* 

9  27  15.169 

9  27  32.296 

9  29  53.320 

9  31  28.500 

9  32  15.951 

9  34  8.137 

9  35  47.850 

9  37  II. 162 

9  41  10.541 

9  41  20.791 

9  42  10.261 


Annual 
Variation. 


6  Serpentis,  star  5™.4, 22". 2  s.f  ' 
R  Lyrae,  var.,  46**.4, 4™.o-4™.7 

[Bph  Z4] 


+  2.5559 
+  4.4500 

-  1.0785 
+  3.7027 

3-I2I5 

+  3.2646 
7.0204 
2.0314 
3.2866 
3.7488 

+  2.5803 
3.1829 

5-5664 
+  2.2147 

-  1.9194 

+  3.7201 
0.8882 
2.9822 
1.8260 
2.7221 

+  a. 2435 
3.8180 

2.7569 

3.1835 
4.0833 

+  2.1412 

+  3  5689 
-71.3603 

+  3.6802 

0.0226 

+  3.5110 
2.0808 
2.8159 

+  1.3879 

-  1-1350 

+  3  0249 

96.2590 

2.4189 

1.5133 
2.9312 

+  3.6532 
3.2289 

Z.6090 
34388 
2.6939 

+  2.1640 

3.5016 

+  2.8520 

c 


Declination. 


ft 


+21 
-46 

+72 

-25 
-  2 

-  8 

-71 

+38 

-  9 

-27 


43 
I 

41 
28 

2 

18 

30 

42 
8 

4 


17 
15 


+20  27 
-  4  50 

-62 

+33 
+75  19 
-26  24 
+59  16 
+  45 
+43  49 
+14  57 

+32  34 
-30  o 

+13  44 
~  5 
-38 


o 

2 


+35 
-21 

+89 

-25 

+67 

-19 

+37 
+11 

+53 

+73 

+  2 

-89 
+27 

+51 
+  7 

-25 

-  7 
+50 
-16 
+17 

+37 
-19 

+10 


57 

9 
o 

24 
30 

6 

58 
26 
12 
II 

56 

13 
46 
32 
II 

4 

13 
I 

29 

16 

8 
58 
24 


Annual 
Variation. 


// 


Sag.,  binary 
Cygni,  star 


47.08 
0.90 
44.61 
1300 
30.29 

18.II 

12.38 

10.86 

8.47 

48.32 

47.58 
26.64 

14.55 
4389 
58.17 

16.45 
58.67 

27.15 
56.24 

2.48 

15.26 
15.07 

5.47 

43.97 
22.49 

52.94 
40.27 

45.46 
21.02 

36.87 

24.58 

48.23 
22.40 

33.78 
46.16 

33.09 

50.44 
42.07 

46.11 

44.54 

27.50 

9.72 
17.28 

28.60 

34-OI 

46.18 

7.05 

10.55 

3*4.  3' 
5"-4.  34 


I 


I 


tt 


+1.488 

1-731 
1.602 

1.780 

2.165 

+2.347 
2. 711 

3.246 

3.265 

3.499 

+3.306 

3.683 
3.824 
4.069 
4.318 

+4.258 

4.356 
4.532 
4.649 
4.744 

+4.821 

4.927 
5.212 

5.248 
5.376 

+5539 
5.544 
5  720 
6.015 

6.327 

+6.228 
6.316 

6.357 
6.574 
6.736 

+7033 
7095 

7.439 
7.600 

7.516 

+7.763 
7.856 

8.255 
8.090 

8.ai6 

+8.605 

8.490 

+8.640 

6.  o".5 
.7  n.  f. 
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Name  of  Star. 


t 


t 
t 


tf  Cygni 

d  Sagittse 

a  Aquilae  {Altair) 

Tf  Aquilse 

e  Draconis . 

I  Sagittarii 

8  Pavonis  . 
ft  Aquilae 
y  Sagittse    . 

c  Sagittarii 

t  Aqtiilae 
0  Aqtiibe 
o  Cygni  seq.  .  t 

K  Cephei  .  t 

24  Vtdpeculae 

a^  Capricomi  .  f 

ft  Capricomi  .  f 

a  Pavonis 

y  Cygni 

7t  Capricomi  .  f 

p  Capricomi  .  t 

41  Cygni 
e  Cephei     . 
€  Delphini  . 
Groombridge  3241 

a  Indi 

ft  Delphini  .  .  t 

I'  Capricomi 

a  Delphini  . 

ft  Pavonis  . 

a  Cygni  (Deneb) 

^  Delphini  . 

f  Capricomi 

y  Delphini  seq.    .         .  f 

€  Cygni 

€  Aquarii 
17  Cephei 
M  Aquarii 
ft  Indi 
76  Draconis 

32  Vulpeculae 
220  Draconis  (Heis) 
y  Cygni 
oc  Octantis  . 
y  Microscopii 

0  Capricomi 
S  Cygni 
61  Cygni  pr. 

^  Cygni.  comp.  8",  i".6  n.  pr 
V  Aqailae,  var.,  T^.xS,  3".7-4"' 
«  Draconis,  comp.  7".6,  3".x  n. 
o  Cygni.  star  5™.o  pr.  ig",  270" 
n.,  star  7»  8  f.  i',  96"  s. 


Magni- 
tude. 


3.0 

3.8 
0.9 

var, 
4.0 

4.2 

4.1 

3-9 

3.7 
4.6 

5.6 

3.4 
4.0 

4-4 
5-4 

3.8 
3-2 
2.1 

2.3 
5-2 

50 

4-1 

4-3 
4.0 

6.4 

3-2 

3-7 
5-3 
3-9 
3.6 

1.3 

4.5 

4.3 

4-5 
2.6 

3.8 
3.6 
4.8 

3-7 
5-7 

5.2 
5.6 
4.0 

5-2 

4.7 

4.2 

3.9 
5.6 


Right  AaccBsion. 


9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
20 


m 
42 

43 
46 

48 

48 

49 
50 

51 
54 
57 

59 
6 


20  10 
20  II 
20  13 

20  13 
20  16 
20  18 
20  19 
20  22 

20  23 
20  25 
20  28 
20  29 
20  30 


17.269 
33.190 
35-243 

5-549 
28.314 

19.782 

39748 

5-335 

55.929 
22.328 

56.343 
52.083 

55.461 
48.429 

6.306 

17.055 
10.880 

5 1 .046 

8.490 

24.005 

57.416 

52.943 
8.481 

6.278 

23.240 


20  31  31.271 
20  33  31  012 
20  35  9.351 
20  35  38.627 
20  37  13.353 

20  38  29.985 
20  39  26.642 
20  41  0.382 
20  42  40.098 
20  42  43.887 

20  43  1.306 

20  43  32.553 

20  48  0.993 

20  48  5.844 

20  48  52.975 

20  50  53.669 
20  51  31.610 

20  53  57.983 
20  54  20.274 

20  56  1.200 


Annual 
Variation. 


+1.8760 

2.6749 
2.9271 

+3.0568 

-0.1872 

+4.1434 
6.9889 
2.9468 
2.6673 
3.6930 

+2.9308 
3.0960 
+1.8901 
-1.9636 
+3.5673 

+3-3305 
3-3734 
4.7649 

2.1526 
3-4364 

+3.4247 

2-4515 
Z.0119 

+2.8664 

-0.2380 

+4.2301 
2.8138 
3.4182 
2.7868 
5-4444 

+2.0447 
2.8008 

3-5568 
2.783a 
2.4274 

+3-2494 
Z.2247 

3.2378 
+4.7122 

-4.1518 

+2.5562 
—2.6251 
+2.2355 

7-3859 
3.6868 


DfcTfaistion. 


21      I      6.876         +3-3755 
21      I   48.130  2.1812 

21-3     2.410        +2.6852 

It 

•6 
pr.  24",  137"  n. 
ft  Capricor.,  star  6™.2  pr.  14", 


// 


+44  55  13.14 
+18  19  17.29 

+  8  38  25.47 

+  o  47     3.03 

2 


+70 
-42 

-73 
+  6 


5 
8 


55-91 
42.46 
19.27 
28.49 


II 
+19  15  28.45 

-27  56  59.17 

+  72     5.21 

"  I  4  38.13 
+46  28  48.17 

■¥jy  27  10.40 

+24  24  20.03 

-12  48  43.62 
-15  3  13.20 
-57  o  41.86 
+39  58  51.15 
-18  29  39.30 

-18    5  55.31 

+30  4  51-73 
+62  42  17.07 

+11  o  37.04 

+72  14  25.36 

-47  35  32.34 
+14  17  43.20 

-18  26  31.12 

+15  36  29.77 

-66  30  48.01 

+44  58  21.04 
+14  45  55.18 
-25  34  49.62 
+15  48  49.57 
+33  38  51.29 

-  9  48  40.35 
+61  30  16.20 

-  9  18  24.32 

-58  46  45.24 
+82  12  49.40 

+27  43  48.08 
+80  13  49.51 
+40  50  7.82 
-77  21  11.77 
-32  35  40.34 


Annual 
Variation. 


ff 


+  8.697 
8.770 

9369 
9. ZOO 

9.164 

+  9.249 
9.188 

8.860 

9.661 

9-837 

+10.048 

10.544 

10.844 
10.929 
10.987 

+11. 019 
11.229 

".323 

"-437 
11.667 

+".759 
1 1. 914 

12.056 

12. 116 

12.211 

+12.361 
12.411 

12.551 
12.608 

12.695 

+12.782 
12.798 
12.805 
12.867 

13-393 

+13.056 

13-941 
13-376 
13 .41 1 

13.495 

+13-605 
13.616 

13-779 
13-430 
13.922 

+14.177 
14.294 

+17.609 


K  Cephei,  comp.  8™,  7".5  s.  f. 
a'  Capricor.,  a*  Capricor.,  4".( 


»^"     mm 

10      S. 


[Eph  14) 


^ 


-17  34  31.09 

+43  35     3.78 

+38  19  33.29 
Capricor.,  comp.  9™,  3".4  s.  f. 
Capricor.,  comp.  7"*.6,  2".8  s. 
Delphini,   binary  4"».i,  5™.4, 

o  .5 
Delphini,comp.  5".5,  ii".2  pr. 
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MEAN  PLACES  OF  STARS,  1914 

WASHINGTON,  JANUARY  o«i.490. 


Name  of  Star. 


t 
t 


t 


6 1  Cygni  seq. . 

V  Aquarii 
Bradley  2777 

3  Pisds  Australis 
C  Cygni 

r  Cygni 
a  Equuld 
<r  Cygni 
^  Microscopii 
a  Cephd 

I  Capricomi 
I  Pegasi 
y  Pavonis 
C  Capricomi 
g  Cygni 

ft  Aquarii 
/?  Cephei 

5  Aquarii 
74  Cygni 

y  Capricomi 

A.  Octantis 
B  Pegasi 
II  Cephei 
d  Capricomi 
Tf*  Cygni 

fjL  Capricomi 

y  Gruis 
16  Pegasi 
79  Draconis 

B  Indi 

20  Pegasi 

a  Aquarii 

z  Aquarii 
20  Cephei 

a  Gruis 

I  Pegasi 

d  Pegasi 

n  Pegasi 

C  Cephei 

24  Cephei 

6  Aquarii 
a  Tucanae 

V  Octantis 
y  Aquarii 

31  Pegasi 

3  Lacertae 
n  Aquarii 
<r  Aquarii 

r  Cygni,  comp.  7",  o".8 

g  Cygni,  star  6".7  f.  io»,  420"  s. 


6.3 
4-5 
5.9 
5.6 

3.4 

3.8 

4.1 

4.3 

4-9 
2.6 

4-3 
4.2 

4.3 
3.9 
5.3 

3.1 

3-3 
4.8 

5.1 

3.8 

5.4 

2.5 
4.8 

3.0 

4-3 

5-2 
3.2 
50 
6.6 

4.7 

5.7 
3-2 

44 

5.4 
2.2 

4.0 

3-7 

4-4 
3.6 

50 

4.3 
2.9 

5.7 
4.0 

4.9 
4.6 
4.6 

4-9 


Right  Ascension. 


Annual 
Variation. 


m 


^«  +  1-553 

4  54-637 

7  14.627 

8  11.517 

9  16.519 

II  21.454 

11  31.508 

14  2.237 

15  15-754 

16  31.718 

17  27.619 

18  6.542 

19  20.870 
21  45.602 

26  16.503 

27  1.963 

27  33.375 

33  10503 
33  30.081 

35  19.695 

37  50.956 

39  57.714 

40  39.951 

42  17.756 

43  36.895 

48  36.522 

48  43.492 

49  8.897 
51  47.091 
56  47.276 

56  53.949 
I  22.049 

1  47.635 

2  23.653 

2  49.096 

3  0.403 

5  51.725 

6  10.008 

7  52.131 

8  9.412 

12  17.793 
12  37.092 

15  31.59* 
22  17  12.888 

22  17  17.101 

22  20  10.569 
22  20  53.100 
22  26     5.8S9 


2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

22 

22 

22 

22 

22 
22 
22 
22 
22 

22 

22 
22 


+  3-2701 

-  1. 1397 

+  3.5636 

2.5520 

+  2.3940 
2.9993 

2.3547 
3.8450 
1.4350 

+  3.3442 
2.7740 
5.0020 

3.4305 
2.2126 

+  3.1600 
0.7864 

3.1958 
2.4033 
33274 

+  9.5450 
2.9461 
0.8885 

3-3142 
2.2144 

+  3.2732 
3-6416 
2.7283 

0.7193 
4.6104 

+  2.9222 
3.0821 
3.2426 
1.8227 
3.7942 

+  2.7914 
3.0267 
2.6626 
2.0779 

I -1579 

+  3-1673 

4-1357 
12.3990 

3.0991 
2.9530 

+  2.3554 
3.0638 

+  3.1772 


Declination. 


j   Annual 
I  Variation. 


// 


// 


fi  Cephei,  star  8",  13". 3  s.  pr. 


[Eph  14] 


^6  -  16.06 
-II  43  13.44 
•^'Z  46  40.18 

-^7  58  14.56 
+29  52  24.99 

+37  40  40.22 

+  4  53  30.24 
+39  2  2.06 
-41  10  25.33 
+62  13  15.30 

-17  12  4.98 
+19  26  9.75 

-65  45  22.59 
-22  47  3.84 

+46  9  39.69 

-  5  57  0.33 
+70  10  58.88 

-  8  14  25.44 
+40  I  36.21 
-17  3  4.40 

-83  6  55.92 

+  9  28  48.72 

+70  54  54.86 

-16  31  4.99 

+48  54  40.63 

-13  57  25.96 

-37  46  11.67 

+25  31  12.58 

+73  17  42.97 

-57  8  23.55 

+12  42  27.02 

~  o  44  16.88 

-14  17  14.54 

+62  21  56.64 

-47  22  41.36 

+24  55  28.66 
+  5  46  27.89 
-^32  45  21.03 

+57  46  37.54 
+71  55  2.49 

-  8  12  42.70 
-60  41  18.61 
-86  24  21.39 

-  I  49  15.47 
+11  46  17.28 

+51  47  52.40 
+  o  56  26.09 
-II  7  5.96  I 

Octantis.  binary,  5" 
3".2  n.  f. 


[4.469 

^4.645 
t4-566 

^4.675 

5293 
[4.784 
•5.018 

5091 
5.208 

5.216 

5313 
[6.103 

^5-474 
5.808 

^5-733 

5.778 
[6.048 

[6.097 

[6.165 

[6.299 
[6.418 

^6.547 
[6.237 

^6.599 
[6.841 
[6.825 
[6.872 
7.005 
[4.644 

[7.169 

7-417 
7.376 

7-515 
7-308 

7-510 
7.646 

7.605 

7.704 

7-709 

7.854 
7.851 

[8.073 

[8.079 

[8.073 

7.986 
[8.199 
8.361 

8».o. 
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WASHINGTON,  JANUARY  o«>.49«- 


Name  of  Star. 

Ifacni- 
tude. 

Right  Aeoenskm. 

AnnuAl 
Variation. 

Declination. 

Annual 
Variation. 

a  Lacertae  . 

3.8 

h     m        s 

22  27  44795 

8 
+2.4679 

0        /        // 

+49  50  24.06 

// 
+18.457 

V  Aquarii    . 

5.3 

22  29  59.444 

3.2852 

-21     8  57.19 

18.365 

226  B.  Cephei 

57 

22  30  46.038 

1.0652 

+75  46  59.37 

18.545 

t)  Aquarii    . 

4.1 

22  30  56.254 

3.0832 

-  0  33  39.80 

18.498 

10  Lacertae  . 

4.9 

22  35  24.036 

2.6888 

+38  36    8.39 

18.684 

B  Pisds  Australis 

4.2 

22  35  54.078 

+3.3229 

-27  29  33.61 

+18.700 

C  Pegasi 

3.6 

22  37  10.351 

2.9914 

+10  22  55.45 

18.737 

ft  Octantis  . 

4.3 

22  37  20.057 

6.3287 

-81  49  58.63 

18.758 

fi  Gniis 

2.2 

22  37  32.252 

3.5964 

-47  20    5.18 

18.736 

Tf  Pegasi 

3.1 

22  38  58.138 

2.8091 

+29  46  15.74 

18.768 

X  Pegasi 

4.1 

22  42  23.222 

+2.8869 

+23     6  46.07 

+18.89B 

e  Gruis 

37 

22  43  21.921 

3.6386 

-51  46     9.41 

18.877 

r  Aquarii    . 

4.2 

22  45     2.420 

3-1792 

-14     2  48.28 

18.950 

/i  Pegasi 

37 

22  45  51.069 

2.8931 

+24     8  49.93 

18.964 

t  Cephei     . 

37 

22  46  36.924 

2.1278 

+65  44  52.27 

18.901 

A.  Aquarii    . 

3.8 

22  48     7.720 

+3.1310 

-  8     2  15.02 

+19.103 

p  Indi 

6.1 

22  48  41.306 

4.2169 

-70  32     0.44 

19.137 

6  Aquarii    . 

3.5 

22  50    5.248 

3.1864 

-16  16  42.40 

19095 

a  Pisc.Aust.(Fowa//kXtt/) 

1.3 

22  52  54-087 

3.3212 

-30    4  42.05 

19.021 

0  Andromedae 

3.6 

22  57  57-652 

2.7544 

+41  51  48.77 

19.306 

fi  Pegasi      .         .         .  t 

var. 

22  59  36.192 

+2.9051 

+27  36  57.76 

+19.488 

a  Pegasi      .  (Markab) 

2.6 

23     0  28.544 

2.9863 

+14  44  32.41 

19.334 

55  Pegasi      . 

47 

23     2  40.280 

3.0208 

+  8  56  40.73 

19.409 

c*  Aquarii    . 

3.8 

23     4  51-770 

3.2021 

-21  38  22.18 

19.510 

TT  Cephei     .         .         .  j 

4.6 

23     5     9-536 

1.8992 

+74  55  20.74 

19.442 

I  Gruis 

4.1 

23     5  29.702 

+3.4075 

-45  42  46.05 

+19.450 

59  Pegasi      . 

5.2 

23     7  23.637 

3.0278 

+  8  15  10.60 

19-524 

5  Cassiopeia^  (Heis) 

5.6 

23     9     8.260 

2.8784 

+56  41   36.42 

19-852 

^  Aquarii    . 

4.4 

23     9  52.128 

3.1072 

-  6  30  46.19 

19-374 

i?  Aquarii    .                  .  t 

4.5 

23  II  23.232 

31449 

-  9  33  22.76 

19-591 

y  Tucanap.   . 

4.1 

23  12  24.994 

+3-5201 

-58  42  27.79 

+19.676 

y  Pisdum  . 

3.8 

23  12  42.403 

3-1094 

+  2  48  44.02 

19.641 

y  Sculptoris 

4.5 

23  14  10.950 

32451 

-33     0     2.63 

19.580 

0  Cephei                       .  t 

4.9 

23  15     5314 

2.4513 

+67  38  27.02 

19.680 

r  Pegasi 

4.6 

23  16  22.688 

2.9656 

+23  16     9.84 

19.672 

6*  Aquarii    . 

4.2 

23  18  27.302 

+3-1532 

-20  34  12.95 

+19.628 

4  Cassiopeiae 

5.2 

23  21     0.640 

2.6500 

+61  48  37.95 

19.746 

V  Pegasi 

4.6 

23  21     5.095 

2.9905 

+22  55  49.56 

19.788 

K  Piscium  . 

4.9 

23  22  31-433 

30752 

+  0  47     5.01 

19.686 

0  Piscium  . 

4.4 

23  23  36.292 

3.0420 

+  5  54  23.49 

19-753 

70  Pegasi 

47 

23  24  48.242 

+3.0321 

+12  17     9.56 

+19.845 

39  H.  Cephei 

5.6 

23  27  44908 

—0.2516 

+86  49  59.29 

19.868 

fi  Sculptoris 

4.5 

23  28  21.782 

+3.2249 

-38  17  38.99 

19.860 

72  Pegasi  (mean)  .         .  f 

5-2 

23  29  41.016 

2.9708 

+30  51     2.28 

19.861 

A.  Andromedae 

4.0 

23  33  21.044 

2.9279 

+45  59  31.74 

19.490 

I  Andromedae 

4-3 

23  33  54.862 

+2.9346 

+42  47  30.82 

+19.916 

I  Piscium  . 

4.3 

23  35  31.572 

3.0844 

+  59  36.29 

19-495 

y  Cephei 

3.4 

23  35  48.541 

+2.4380 

n?     9     8.55 

+20.091 

fi  Pegasi,  var.  irreg.,  2"*.2-2™.7 

if  Ac 

iuarii,star8™.5, 49' 

'.4  n.pr. 

72 

Pegasi,  6"*.o,  6™.o,  ( 

..."  ^ 

D    .4 

*  Cephei,  comp.  7**,  o".9  f. 

0  Ce 

jphei,  comp.  8"»,  2" 
[Eph  14I 

.9  s.  pr. 
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MEAN  PLACES  OF  STARS,  1914. 

WASHINGTON.  JANUARY  ©•'.49c. 


I 


Name  of  Star. 

Magni- 
tude. 

Right  Asoension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h     m        • 

8 

0        /        // 

// 

K  Andromedse 

4.3 

23   36    10.091 

+  3.9471 

+43  51  27.40 

+19.913 

ei?  Aquarii 

4.6 

23   38    15-805 

3.II28 

-15     I   13.44 

19-893 

t*  Aquarii 

5.3 

23  39  44.553 

3."45 

-18  45  15.81 

19.962 

^  Andromedse 

51 

23   41    46.076 

2.9634 

+45  56  33.67 

19-975 

41  H.  Cephei . 

5-o| 

23  43  47.422 

9.H489 

+67  19  43.93 

19.986 

^  Sculptoris. 

4.6 

23  44  26.857 

+  3."79 

-28  36  22.48 

+19.867 

Y^  Octantis    . 

5.1 

23  47     5.581 

3.6191 

-82  29  48.43 

20.003 

0  Pegasi 

5.2 

23  48     6.636 

3.0480 

+18  38  33.46 

19.979 

/9  Cassiopdae 

4.8 

23  50    4.766 

2.9813 

+57     I   15.40 

30.028 

Groombridge  4163 

6.6 

23  50  37823 

3.8790 

+73  55  54.15 

30.034 

<»  Piscium 

4.0 

23  54  53.659 

+  3-0795 

+  6  23  14.12 

+19-933 

€  Tucanae 

4-7 

23  55  27.325 

3-1399 

-66     3  19.13 

20.034 

30  Piscium 

4.7 

23  57  32.982 

3-0772 

-  6  29  31.23 

20.007 

2  Ceti 

1        < 

4.6 

23  59  20.113 

+  3.0753 

-17  48  53.32 

+20.032 

NORTHERN   CIRCUMPOLARS. 


43  H.  Cephei . 
a  Ursae  Minoris  (Polaris) 
Groombridge  750 
Groombridge  944 

51  H.  Cephei . 

Groombridge  1 1 19 
I  H.  Draconis 
30  H.  Camelopardalis 
Bradley  1672     . 
Groombridge  2283 

€  Ursae  Minoris     . 

d  Ursse  Minoris 

A.  Ursae  Minoris 
76  Draconis   . 
39  H.  Cephei . 


4.5 
2.1 

6.7 
6.4 

5.3 
7.0 
4.6 

5.3 
6.3 
7.2 

4-4 
4.4 

6.6 

5-7 
5-6 


0  56  46.419 

+  7-6035 

+85 

47  47.03 

I  28  47.18* 

28.2949 

+88 

50  47.93 

4    9    9789 

17.5638 

+85 

19  42.36 

5  34  16.491 

18.7576 

+85 

9  23.64 

7    0  36.40* 

29.2609 

+87 

II   10.74 

8  12  47.195 

+60.8844 

+88 

53  33.49 

9  24  55.328 

8.8086 

+81 

42  28.51 

10  20  42.090 

7-5937 

+82 

59  48.65 

12  14  27.330 

+  0.3543 

+88 

10  35-93 

15    4  39.67* 

-19-5980 

+87 

33  52.17 

16  54  44.256 

—  6.2610 

+82 

10  49.69 

17  59  5980* 

19.4981 

+86 

36  51.16 

19     6  14.74* 

71-3603 

+89 

0  45.46 

20  48  52.975 

4.1518 

+82 

12  49.40 

23  27  44.908 

—  0.2516 

+86 

49  59.29 

SOUTHERN  CIRCUMPOLARS. 


4  Octantis  (G.) 
31  Mensae  (G.) 
7  Octantis  (G.) 
C  Octantis    . 
Tf  Octantis 


I  Octantis 
S  Octantis 
X  Octantis 
(T  Octantis 
V  Octantis 


5.6 
6.2 
6.4 

5.4 
6.3 

5.4 
4.1 

5-2 

5.5 
5.7 


I  42  13.66* 
5  46  49.81* 
7  17  21.00* 
9  9  22.33* 
59  56.35* 

45  49.27* 
13     0.04* 

4  24.69* 

22  55.65* 

15  31-59* 

[Bph  14] 


10 
12 

14 
18 

19 
22 


-  3-7907 
11.6877 

30.1981 

8.1044 

-  0.3529 

+  5.9467 

9.2358 

35-7374 

96.2590 

+12.3990 


-85  12 
-84  49 
-86  53 

-85 
-84 

-84 
-83 
-87 
-89 
-86 


19 

7 

39 
16 

39 
13 
24 


15.81 
50.68 

46.93 
13.38 

52.51 

23.48 
30.72 

52.84 

50.44 
21.39 


+19.430 
18.562 

9363 
+  2.241 

-  5.274 
—10.958 

15-656 
18.184 
19.948 

13-852 

-  5.632 
+  0.047 

5-720 

13-495 
+19.868 


+X8.XX3 

+  1.237 
-6.633 

14.700 

19.366 

—19.633 
-16.778 
+  0.360 

7.095 
+18.073 


JANUARY,  1914. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.5 

ct  Vnm  Xlnoxls. 

(Polaris.) 
Mag.  2.1 

Qroombzldge  750. 
Mag.  6.7 

Oroombzidge  944. 

Mag.  6.4 

61  H.  Cephel. 

Mag.  5.3 

Mean 
Solar 
Date. 

Right 
Ascen- 

sioa. 

Dccli- 
natkm 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 

DecU- 
nation 
North. 

Mean 

Solar 
Date. 

Right 
Aacen- 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi. 

nation 
North. 

h  m 

•     / 

h    m 

•     / 

h    m 

•     t 

h    m 

•     t 

h   m 

0    $ 

Jan. 

0  56 

+8548 
ft 

Jan. 

I  28 

+8851 

Jan. 

4    9 

+85  20 

tf 

Jan. 

5  34 

+85    9 

Jan. 

7     I 

+87  II 

0.3 

s 
41.24 

10.81 

0.3 

38.89 

"45 

0.4 

• 
21.38 

2.66 

0.5 

> 
32.79 

37.58 

05 

t 
9.32 

16.30 

1-3 

40.94 

10.88 

1-3 

37-77 

12.56 

1.4 

21.24 

2.96 

1-5 

32.75 

3792 

1.5 

9-43 

16.64 

«-3 

40.64 

10.93 

a -3 

36.67 

12.65 

2.4 

21.09 

3.24 

2.4 

32.70 

38.24 

2-5 

9-53 

16.96 

3-3 

40.36 

10.97 

3-3 

35-61 

12.73 

3-4 

20.94 

3-50 

3-4 

32.64 

38.55 

3-5 

9.61 

17.27 

4-3 

40.08 

10.99 

4.3 

34.60 

12.81 

4.4 

20.80 

3-74 

4.4 

32.59 

38.84 

4-5 

9.68 

17-57 

5-2 

39.81 

1 1. 01 

5.3 

3364 

12.88 

5-4 

20.67 

3-97 

5-4 

32.55 

39-" 

5-5 

9-74 

17.86 

6.2 

39-57 

11.04 

6.3 

32.72 

12.96 

6.4 

20.55 

4.20 

6.4 

32.51 

39-37 

6.5 

9.81 

18.14 

7-2 

39-33 

11.08 

7-3 

31-82 

13-05 

7-4 

20.44 

4.43 

7-4 

32.48 

39-64 

7.5 

9.90 

18.41 

8.2 

39-09 

II. 13 

8.3 

30.92 

I3-M 

8.4 

20.33 

4.67 

8.4 

32.46 

39.92 

8.5 

10.01 

18.69 

9-2 

38.83 

II. 18 

9.3 

29.99 

13-25 

9.4 

20.22 

4.93 

9-4 

32.44 

40.21 

9-5 

10.13 

18.98 

10.2 

38.55 

11.25 

10.3 

29.01 

13-37 

10.4 

20.11 

5.22 

10.4 

32.43 

40.52 

10.5 

10.26 

19.29 

11.2 

38.26 

11.32 

"•3 

27.96 

13-49 

11.4 

19.98 

5-51 

11.4 

32.40 

40.85 

"-5 

10.38 

19.61 

12.2 

37-95 

11.38 

12.3 

26.83 

13.60 

12.4 

19.84 

5-81 

12.4 

32.36 

41.20 

12.5 

10.48 

19.96 

13-2 

37.62 

11.42 

13.2 

2563  ,  13-69 

13-4 

19.67 

6.10 

134 

32.30 

41.55 

13-5 

10.55 

20.33 

14.2 

37-29 

11.42 

14.2 

24.41    13.75 

14.4 

19.48 

6.37 

14.4 

32.21 

41.89 

14.5 

10.58 

20.70 

15-2 

36.96 

"-39 

15-2 

23-20 ;  13.79 

15-4 

19.28 

6.62 

15-4 

32.10 

42.21 

15-5 

10.57 

21.06 

16.2   36.65 

11.34 

16.2 

22.04 1 13.80 

16.4 

19.08 

6.84 

16.4 

31.99 

42.51 

16.5 

10.53 

21.40 

17.2 

3^-3^ 

11.28 

17.2 

20.96 

13-78 

17.3 

18.88 

7.02 

17-4 

31-87 

42.78 

17.5 

10.47 

21.71 

X8.2 

36.10 

11.21, 

18.2 

19.96 

13-76 

18.3 

18.69 

7.19 

18.4 

31-75 

43.02 

18.5 

10.41 

22.01 

Z9.2 

35.86 

11.15 

19.2 

19.03 

13-75 

19-3 

18.52 

736 

19.4 

31.65 

43.25 

19-5 

10.37 

22.28 

so.  2 

35-63 

II. II 

20.2 

18.13 

13-75 

20.3 

18.37 

7-53 

20.4 

31.56 

43.48 

20.5 

10.35 

22.54 

21.2 

35-40 

11.07 

21.2 

17.22 

1376 

21.3 

18.22 

7.70 

21.4 

31.49 

43-72 

21.5 

10.34 

22.81 

22.2 

35.15 

11.05 

22.2 

16.28  13.79 

22.3 

18.07 

7.90 

22.4 

31-42 

43-97 

22.5 

10.35 

23.09 

23.2 

34.88 

11.04 

23.2 

15.29  13.82 

233 

17.91 

8.12 

23-4 

31.33 

44.24 

23.5 

10.36 

23-39 

a4.2 

34.59 

11.02 

24.2 

14.22 

13-85 

24.3 

17-73 

8.35 

24.4 

31.24 

44.54 

24.4 

10.36 

23-71 

25.2 

34.29 

10.98 

25.2 

1307 

13.87 

25-3 

17-53 

8.57 

25.4 

31.12 

44.85 

25.4 

10.33 

24.06 

26.2 

33-98 

10.92 

26.2 

11.89 

13-87 

26.3 

17-31 

8.78 

26.4 

30.99 

45-15 

26.4 

10.27 

24.41 

27.2 

33-66 

10.84 

27.2 

10.70 

13-84 

27-3 

17.07 

8.98 

27.4 

30.85 

45-44 

27.4 

10.17 

24.76 

28.2 

33-35 

10.73 

28.2 

9-51 

13-79 

28.3 

16.82 

9.17 

28.4 

30.69    45-72 

28.4 

10.04 

25.10 

29.2 

33.06 

10.60 

29.2 

8.35 

13-71 

293 

16.58 

9-33 

29.4 

30.52 

4598 

29.4 

9.90 

25.43 

30.2 

32-77 

10.46 

30.2 

7-25 

13-62 

30.3 

16.34 

9-47 

30.4 

30.34 

46.21 

30.4 

9.73 

25.74 

31.2 

32.50 

10.31 

31.2 

6.20 

13-52 

31-3 

16.09 

9-58 

31.4 

30.16 

46.42 

31.4 

9-55 

26.03 

32.2 

32.26 

10.16 

32.2 

5.22 

13-41 

32.3 

15-86 

9.68 

32.4 

29.98 

46.62 

32.4 

9.37 

26.31 

13.66           +13.63 

49.99      +49-99 

12.30      + 

12.26 

11.86       +11.81 

20.39        +20.37 

0^  56™      46V4I9 

i»»28"»    47".  18 

4^    9« 

9'-789 

^h  34«      16- .491 

yh     0"          36\40 

^Ss"". 

%7'      4 

7   .03 

+88** 

50'  4 

7   '93 

+85^ 

19'     4' 

2".36 

+85^ 

9'     2, 

5".64 

+87  *» 

ii' 

io".74 

[Bi»hx4l 
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FEBRUARY,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


43  H.  Cephei. 

Mag.  4.5 

01  TTrsae  Hinoiis. 
{Polaris.) 
Mag.  2.1 

Orooxnbiidge  750. 
Mag.  6.7 

Orooinbildce  944. 

Mag.  6.4 

61  H.  Cephei. 

Mag.  5.3 

Mean 
Solar 

Right 
Ascen* 

Dedi- 
nation 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declir 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dcdi. 

Date. 

North. 

h    m 

e       / 

h    m 

•      $ 

h    m 

•     1 

h    m 

9     t 

h    m 

•     r 

Feb. 

0  56 

+8548 
If 

Feb. 

I  27 

+88  51 

Feb. 

4     9 

+8520 

Feb. 

5  34 

+85    9 

Feb. 

7    1 

+87  II 

1.2 

s 
32.26 

10.16 

1.2 

s 
65.22 

13-41 

1.3 

8 
15.86 

9.68 

1.4 

s 
29-98 

46.62 

1-4 

t 
9-37 

26.31 

2.2 

32.03 

10.01 

2.2 

64.29 

13-30 

2.3 

15-65 

9-77 

2.4 

29.81 

46.80 

2.4 

9.19 

26.57 

3-2 

31-81 

9.87 

3-2 

63.40 

13.20 

3-3 

15-44 

9.87 

3-4 

29-65 

46.98 

3-4 

903 

26.81 

4.2 

31-59 

9-74 

4-2 

62.54 

13-" 

4.3 

15-24 

9-97 

4.4 

29.50 

47-17 

4.4 

8.89 

27.06 

5-a 

31-37 

9.62 

5-2 

61.66 

13.04 

5-3 

15-04 

10.08 

5-4 

29.36 

47-36 

5-4 

8.76 

27-31 

6.2 

31-14 

9-51 

6.2 

60.73 

12.98 

6.3 

14.84 

10.21 

6.4 

29.22 

47-57 

6.4 

8.65 

27.58 

7.2 

30.89 

9.41 

7.2 

59-76 

12.92 

7-3 

14.63 

10.36 

7-4 

29.07 

47.80 

7.4 

8.53 

27.87 

8.2 

30.62 

9-30 

8.2 

58-73 

12.85 

8.3 

14.41 

10.51 

8.3 

28.91 

48.05 

8.4 

8.40 

28.17 

9.2 

30-34 

9.17 

9.2 

57-64 

12.77 

9-3 

14.16 

10.65 

9-3 

28.74 

48.30 

9-4 

8.24 

28.49 

10.2 

30-05 

9.02 

10.2 

56.52 

12.67 

10.3 

13-91 

10.78 

10.3 

28.55 

48.54 

10.4 

8.04 

28.81 

II. I 

29.77 

8.84 

II. 2 

5541 

12.54 

"-3 

13-64 

10.89 

"-3 

28.35 

48.76 

11.4 

7.81 

29.12 

12. 1 

29-51 

8.64 

12.2 

54-34 

12.38 

12.3 

13-36 

10.96 

12.3 

28.13 

48.96 

12.4 

7-55 

29.41 

I3-I 

29.28 

8.42 

13-2 

53-35 

12.20 

13-3 

13.09 

II.OI 

13-3 

27.90 

49-13 

13.4 

7.27 

29.67 

14. 1 

29.06 

8.20 

14.2 

52.45 

12.01 

14.3 

12.83 

11.03 

14.3 

27.67 

49.26 

14.4 

6-99 

29.91 

151 

28.87 

7-97 

lS-2 

51.64 

11.82 

15-3 

12.59 

11.03 

15-3 

27-46 

49-37 

15-4 

6.71 

30.12 

16.1 

28.70 

7.76 

16.2 

50.90 

11.64 

16.3 

12.37 

11.04 

16.3 

27.27 

49.48 

16.4 

6.45 

30.32 

17. 1 

28.53 

7-57 

17.2 

50.18 

11.48 

17-3 

12.16 

11.06 

17-3 

27.09 

49-59 

17.4 

6.21 

30-52 

18.1 

28.36 

7-38 

18. 1 

49-44 

"-33 

18.3 

"-95 

11.09 

18.3 

26.91 

49-72 

18.4 

6.00 

30-73 

19. 1 

28.17 

7.21 

19. 1 

48.66 

II. 19 

19-3 

"-73 

II. 14 

19-3 

26.73 

49-87 

19.4 

5-79 

30.95 

20.1 

27.97 

7.04 

20.1 

47.82 

11.06 

20.3 

II. 51 

11.21 

20.3 

26.55 

50.02 

20.4 

5.58 

31.18 

21. 1 

27-75 

6.86 

21. 1 

46.92 

10.93 

21-3 

11.27 

11.28 

21.3 

26.36 

50.19 

21.4 

5-34 

31.43 

22.1 

27.52 

6.66 

22.1 

45-96 

10.77 

22.3 

1 1. 01 

"•33 

22.3  \  26.14 

50.37 

22.4 

5-08 

31.70 

23.1 

27.28 

6.44 

23.1 

44-99 

10.58 

23.2 

10.73 

11.36 

23-3 

25-91 

50.53 

23-4 

4.78 

31-96 

24.1 

27.05 

6.19 

24.1 

44.04 

10.37 

24.2 

10.45 

11.38 

24.3 

25.66 

50.67 

24.4 

4.46 

32.22 

251 

26.84 

5-93 

25.1 

43-13 

10.15 

25.2 

10.16 

11.38 

25.3 

25.41 

50.80 

25-4 

4.11 

32.47 

26.1 

26.64 

5-65 

26.1 

42.28 

9.90 

26.2 

9.88 

11.36 

26.3 

25.16 

50.91 

26.4 

3-74 

32.69 

27.1 

26.47 

5-35 

27.1 

41.49 

965 

27.2 

9.60 

11.32 

27-3 

24.90 

50.99 

27-4 

3-36 

32.89 

28.1 

26.31 

5.06 

28.1 

40.77 

9-39 

28.2 

9-34 

11.26 

28.3 

24-65 

51-05 

28.4 

2.99 

33.08 

29.1 

26.16 

4.78 

29.1 

40.11 

9.12 

29.2 

9.10 

II. 19 

29.3 

24.40 

51-09 

29.4 

2.63 

33.24 

30.1 

26.03 

4- SO 

30.1 

39-51 

8.86 

30.2 

8.86 

II. II 

30.3 

24.16 

51.12 

30.3 

2.27     33-39 

1 

13.66       4 

13.62 

49.97         +4996 

12.30      +12.26 

11.86      +11.82 

20.41         +20.39 

o^'se™     . 

0".4i9 

i^  28™     47"- 18 

4^    9"*       9'- 789 

5^  34"»      I6-.49I 

7»»   0"       36". 40 

+85*  47'    4 

7   -03 

+88*50'     47".93 

+85<>i9'     42".36 

+85°    9'     23".64 

+87**  11'        io".74 

[Ephi4 

1 

MARCH,  1914. 
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APPARENT  PLACES  OP  CIRCUMPOLAR  STARS 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.5 

a  ViBm  Mlnoiis. 

{Polaris.) 
Mag.  2.1 

Chioombridxe  760. 
Mag.  6.7 

Chzoombzldge  944. 
Mag.  6.4 

51  H.  Cephet. 
Mag.  5.3 

Mean 
Solar 
DaU. 

Rieht 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Richt 

Ascen- 

rion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Risht 
Ascen- 
sion. 

Dedt- 
nation 
North. 

Mean 
Solar 
Date. 

Ri^t 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date 

Rijrht 
Ascen- 
sion. 

DecU- 
nation 

Norih. 

h    m 

•      t 

h   m 

•      t 

h    m 

•     f 

h     m 

•      / 

h    m 

•     t 

Mar. 

0  56 

+8547 

Mar. 

I  27 

+8851 
ft 

Mar. 

4    9 

+8520 

Mar. 

5  34 

+85    9 

ft 

Mar. 

7     0 

+87  II 
ff 

I.I 

s 
26. 16 

64.78 

I.Z 

s 
40.11 

9.13 

1.3 

s 
9.10 

II. 19 

1.3 

s 
24.40 

51.09 

1.4 

s 
63.63 

33.24 

2.1 

26.03 

64.50 

2.1 

39.51 

8.86 

3.2 

8.86 

II. II 

2.3 

34.16 

51.12 

2-3 

63.37 

33.39 

3-1 

25-91 

64.24 

3.1 

38.95 

8.63 

3.2 

8.63 

11.04 

3.3 

23-94 

51.16 

l'^ 

61.94 

33-53 

4.1 

25.80 

64.00 

4.1 

38.41 

8.41 

4.2 

8.41 

10.97 

4.3 

23.73 

51.20 

4.3 

61.63 

3367 

5-1 

25.68 

63.76 

5-1 

37.85 

8.20 

5.2 

8.30 

10.93 

5-3 

2353 

51.25 

5-3 

61.31 

33.81 

6.1 

35-55 

6353 

6.Z 

37.25 

7.99 

6.2 

7-99 

10.88 

6.3 

23.32 

51-31 

6.3 

61.01 

33.97 

7-1 

25-41 

63.30 

7.1 

36.59 

7-79 

7.2 

7.76 

10.85 

7.3 

23.10 

51.39 

7.3 

60.71 

34.14 

8.1 

25-25 

63.07 

8.1 

35.87 

7-59 

8.2 

7-52 

10.83 

8.3 

22.88 

51.48 

8.3 

60.40 

34.33 

9.1 

25.08 

62.83 

9.1 

35-12 

7.37 

9.2 

7.27 

10.80 

9.3 

22.65 

51.57 

9-3 

60.06 

34.53 

10. 1 

24.91 

62.54 

xo.x 

34-37 

7.11 

10.2 

7.00 

10.75 

10.3 

22.40 

51.64 

10.3 

59.68 

34.72 

II. I 

24.76 

62.24 

II. I 

33-67 

6.83 

<1.3 

6.73 

10.69 

"•3 

22.13 

51.69 

11-3 

59.28 

34.89 

12. 1 

24.63 

61.91 

12. 1 

33.05 

6.54 

13.2 

6.46 

10.59 

12.3 

21.86 

51.72 

12.3 

58.85 

35.04 

131 

24.52 

61.58 

13. 1 

32.53 

6.23 

13.2 

6.20 

10.45 

13.3 

21.59 

51.72 

13.3 

58.42 

35.16 

14.1 

24-45 

61.25 

14. 1 

32.10 

592 

14.2 

5-96 

10.29 

14.3 

21.33 

51.68 

14.3 

57.99 

35.25 

15.1 

24.40 

60.94 

I5-I 

31.75 

5.62 

152 

5-74 

10.13 

15.3 

21.09 

51.63 

15-3 

57-57 

35-31 

16.1 

24.36 

60.65 

16. 1 

31.46 

5-33 

16.2' 

5-54 

9-97 

16.2 

20.87 

51-56 

16.3 

57.19 

3536 

17.1 

24.33 

60.38 

17.1 

31.18 

5-07 

17.3 

536 

9.83 

17.2 

20.66 

51.52 

17.3 

56.84 

35.42 

18.1 

24.28 

60.12 

18.1 

30.86 

4.83 

18.3 

5-18 

9.69 

18.2 

30.46 

51-49 

18.3 

56.49 

35.49 

19.0 

24.31 

59.87 

19. 1 

30.48 

4.59 

19.3 

4.99 

9-59 

19.3 

20.25 

51.46 

19.3 

56.15 

35.58 

YO.O 

24.12 

59.62 

20.1 

30.06 

4.34 

30.3 

4.78 

9.50 

30.3 

20.04 

51.46 

20.3 

55.81 

35.68 

21.0 

24.03 

59-35 

21. 1 

2959 

4.09 

21.3 

4.56 

9.41 

31.3 

19.82 

51.48 

21.3 

55-45 

35-79 

22.0 

2395 

59.06 

22.1 

29.10 

3.82 

33.2 

4.33 

9.30 

33.3 

19.58 

51-48 

33.3 

5506 

35-91 

230 

23.86 

58.75 

23.1 

28.61 

3-53 

23.3 

4.09 

9.17 

23.3 

19.33 

51-47 

233 

54.64 

36.02 

24.0 

23.78 

58.43 

24.1 

28.16 

3.22 

24.2 

3.84 

9.03 

24.2 

19.05 

51.44 

24.3 

54.19 

36.12 

25.0 

23.72 

58.09 

25-1 

27.77 

2.89 

25.2 

3.60 

8.85 

25.2 

18.79 

51-39 

25.3 

53.72 

36.30 

26.0 

23.68 

57.74 

26.1 

27.44 

2.55 

36.2 

336 

8.65 

26.2 

18.53 

5131 

26.3 

53.25 

36.25 

27.0 

23.66 

57.40 

27.0 

27.19 

3. 30 

37.3 

3-14 

8.43 

27.2 

18.37 

51.21 

27-3 

52.79 

36.28 

28.0 

23.66 

57-06 

28.0 

27.02 

1.86 

38.3 

2.93 

8.21 

38.3 

18.03 

51.10 

28.3 

52.33 

36.30 

29.0 

23.67 

56.72 

29.0 

26.92 

1.54 

39.3 

2.74 

7.98 

39.3 

17.78 

50.98 

293 

51.89 

36.39 

30.0 

23.69 

56.40 

30.0 

26.86 

1.33 

30.2 

2.56 

7-75 

30.3 

17-56 

50.85 

30.3 

5147 

36.27 

31.0 

23.72 

56.09 

31.0 

26.81 

0.91 

3I-I 

3.40 

7-53 

31.3 

17.35 

50.73 

313 

51.06 

36.25 

33.0 

23.75 

55.80 

32.0 

26.76 

0.63 

33.1 

3.34 

7-33 

32.2 

17.16 

50.61 

32.3 

50.68 

36.23 

13-65          +13.62 

49.89     + 

49.88 

13.30      + 

13.26 

11.86      + 

11.82 

20.42         +30.40 

o'*  s6»      46«.4i9 

I»»  28™       4 

t7'.i8 

4^   9"* 

9-.789 

5**  34"     1 

6».49i 

7^   0"*       36". 40 

485^ 

47'      4 

7   .03 

+88° 

50'     4 

7    -93 

^f 

19'     4! 

a".36 

+85** 

9'     2, 

3".64 

+87** 

11' 

io".74 
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APEIL,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


48  H.  Cephei. 

Mag.  4-5 

o[  XTrsse  Mlnotis. 

(Polaris.) 
Mag.  3.1 

Oroombzldge  760. 

Mag.  6.7 

Chroombtidge  944. 

Mag.  6.4 

ffl  H.  Cephel. 

Mag.  5.3 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 



Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h    m 

0     / 

h    m 

e       / 

h    m 

•     1 

h    m 

0     1 

h   m 

0     # 

Apr. 

0  56 

+8547 

Apr. 

I   27 

+8850 

Apr. 

4    8 

+8519 

Apr. 

5  34 

+85    9 

0  f 

Apr. 

7     0 

+87  II 

ft 

I.O 

s 

33-75 

55.80 

1.0 

8 
26.76 

60.62 

I.I 

8 
62.24 

67-33 

1.2 

8 
17.16 

50.61 

1.3 

8 
50.68 

36.23 

2.0 

23.77 

55-53 

2.0 

36.69 

60.36 

2.1 

62.09 

67.15 

2.3 

16.97 

50.50 

2.3 

50.32 

36.33 

3-0 

23-78 

55-28 

3.0 

26.58 

60.09 

3.1 

61.94 

66.98 

3.2 

16.78 

50.41 

3-3 

49-97 

36.24 

4.0 

23-78 

55.02 

4.0 

26.42 

59.83 

4.1 

61.77 

66.82 

4.2 

16.58 

50.33 

4-3 

49-61 

36.26 

5.0 

23.76 

54-74 

50 

26.22 

59.56 

S.I 

61-59 

66.65 

5.2 

16.37 

50.26 

5-3 

49-23 

36.30 

5-9 

23-74 

54-44 

6.0 

26.01 

5927 

6.1 

61.40 

66.46 

6.2 

16.15 

50.18 

6-3 

48.83 

36.33 

6.9 

23-73 

54.13 

7.0 

25.83 

58.96 

7.1 

61.20 

66.26 

7-2 

15-91 

50.08 

7-2 

48.40 

36.35 

7-9 

2374 

53.80 

8.0 

25.71 

58.63 

8.1 

61.01 

66.04 

8.2 

15.67 

49.95 

8.2 

47.94 

36.34 

8.9 

23-78 

53.46 

9.0 

25.69 

58.28 

9.1 

60.84 

65.78 

9-2 

15.43 

49.80 

9.2 

47.48 

36.30 

9.9 

23.85 

53-12 

lO.O 

25.78 

57-93 

10. 1 

60.68 

65.51 

10.2 

15-21 

49.61 

10.2 

47.02 

36.23 

10.9 

23.95 

52.79 

II.O 

25-96 

57-59 

II. I 

60.54 

65.22 

II. 3 

15.01 

49.40 

II. 2 

46.58 

36.14 

11.9 

24.06 

52.49 

I3.0 

26.20 

57.26 

12. 1 

60.42 

64.93 

12.2 

14.82 

49.19 

12.3 

46.18 

36.04 

12.9 

24.18 

52.21 

13-0 

26.45 

56.97 

13. 1 

60.33 

64.66 

13-2 

14.65 

48.99 

13.2 

45-8i 

35.93 

13-9 

34.28 

51.95 

13.9 

26.71 

56.70 

14.1 

60.23 

64.41 

14.2 

14.50 

48.80 

14.3 

4546 

35.83 

14.9 

24.37 

51.71 

14.9 

26.94 

56.44 

15.1 

60.14 

64.18 

15-2 

14.34 

48.63 

15.2 

45.12 

35.74 

15.9 

24.45 

51.46 

15-9 

27.09 

56.19 

16. 1 

60.03 

63.96 

16.2 

14.18 

48.48 

16.3 

44.78 

35.67 

16.9 

24.52 

51.21 

16.9 

27.19 

55-93 

17.1 

59-91 

63.75 

17.3 

14.02 

48.35 

17.3 

44.43 

35.62 

17.9 

24.58 

50.95 

17.9 

27.25 

55-66 

18. 1 

59-78 

63-53 

18.3 

13.84 

48.21 

18.3 

44-07 

35.58 

18.9 

24-64 

50.67 

18.9 

27.31 

55.36 

19.1 

59-65 

63.30 

19.3 

13-65 

48.05 

19.3 

43-68 

35-53 

19.9 

24.71 

50.37 

19.9 

27.40 

55.05 

30.I 

59.51 

63.06 

30.3 

13.45 

47.88 

30.3 

43.27 

35.47 

30.9 

24.79 

50.06 

20.9 

27.55 

54.73 

21. 1 

59.37 

62.79 

31.3 

la-as 

47.70 

31.3 

43.84 

35.39 

21.9 

24.89 

49-74 

21.9 

27.75 

54.40 

22.1 

59.24 

62.50 

33.1 

13.05 

47-50 

22.2 

43.40 

35.^9 

32.9 

25.02 

49-43 

22.9 

28.02 

54.06 

23.1 

59-12 

62.19 

23.1 

12.85 

47-28 

23.2 

41.96 

35.17 

239 

25.17 

49.12 

23-9 

28.37 

53.73 

24.1 

59-02 

61.88 

24.1 

12.66 

47.03 

24.2 

4x54 

35.03 

34.9 

25-33 

48.82 

24-9 

28.79 

53.40 

25.1 

58.93 

61.56 

25.1 

12.50 

46.77 

"25.2 

41.14 

34.88 

259 

25-49 

48.54 

25-9 

29.26 

53.09 

26.1 

58.86 

61.24 

26.1 

".35 

46.51 

26.2 

40.76 

34.71 

36.9 

25.67 

48.28 

26.9 

39.77 

52.81 

27.1 

58.80 

60.93 

37.1 

12.21 

46.26 

27.2 

40.40 

34.53 

37.9 

25.86 

48.04 

27-9 

30.39 

52.54 

28.1 

58.76 

60.64 

38.1 

12.09 

46.00 

28.3 

40.07 

34.35 

38.9 

26.03 

47.81 

28.9 

30.78 

52.28 

29.1 

58.73 

60.37 

29.1 

11.98 

45.76 

39.3 

39.76 

34.19 

39.9 

26.18 

47.60 

29.9 

31.23 

52.04 

30.1 

58.70 

60.11 

30.1 

11.87 

45.54 

30.3 

39.47 

34.03 

30-9 

26.32 

47-39 

30.9 

31.61 

51.81 

31. 1 

58.66 

59-86 

31. X 

11.77 

45.34 

31.3 

39.18 

33.89 

31-9 

26.45 

47.18 

31-9 

31.95 

51.58 

32.1 

58.60 

59-62 

32.1 

11.65 

45.15 

33.3      38.88      33.76 

13-65      +13-61 

49.78         +49.77 

12.30         +12.25 

11.86       +11.82 

30.43             +20.40 

o»»  56™       46V4I9 

ihjgn*       47'. 18 

4^    9"       9'-789 

5»»  34«      i6».49i 

7>»    0"        36'.40 

+85^-^ 

\7'      4\ 

7"-03    1 

+88^ 

5^'    4: 

r".93  1 

+85° 

19'     45 

'"36   1 

+85^ 

9'     2^ 

r'.64  1 

+87<> 

11' 

io".74 

[Bi>hi4] 


MAY,  1914. 


255 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.S 

ot  tTn«  Xinozis. 

{Polaris,) 
Mag.  2.Z 

Oioombxldce  7fi0. 
Mag.  6.7 

Oroombildge  9M. 
Mag.  6.4 

51  H.  Cephei. 

Mag.  5.3 

IfOUl 

S(dar 

Right 

DecB- 

Mean 
Sdar 
Date. 

Right 
Ascen- 
sion. 

DccU- 
nation 

North, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 

Dite. 

•km. 

Nortk. 

Norik. 

h    m 

•    t 

h    m 

e       t 

h    m 

•     f 

h    m 

•     / 

h    m 

•     t 

Ma3r 

0  56 

+8547 
ff 

May 

I  27 

+8850 
ft 

May 

4    8 

+85  19 

May 

5  34 

+85    9 

May 

7     0 

+87  U 

ff 

1.9 

8 

a6.45 

47.18 

1.9 

s 
31.95 

51.58 

I.I 

58.66 

59.86 

I.I 

s 
11.77 

45.34 

1.3 

s 
39.18 

33.89 

a.9 

26.57 

46.96 

2.9 

32.28 

51.33 

2.1 

58.60 

59.63 

3.1 

11.65 

45.15 

3.2 

38.88 

33-76 

3.9 

26.70 

46.71 

3-9 

32.62 

51.06 

3.1 

58.54 

59.38 

3.1 

11.52 

44.95 

3-2 

38.56 

33-64 

4.9 

26.84 

46.45 

4.9 

33 -oo 

50-78 

4.1 

58.47 

59-12 

4-1 

11.38 

44-73 

4.2 

38.22 

33-52 

5-9 

27.01 

46.18 

5-9 

33.47 

50.48 

5.1 

58.39 

58.83 

S.I 

11.23 

44.50 

5-2 

37-85 

33.38 

6^ 

27.21 

45.91 

6.9 

34.03 

50.18 

6.1 

58.32 

58.52 

6.1 

11.08 

44.25 

6.2 

37.47 

33.20 

7.9 

2743 

45.65 

7-9 

34.69 

49.89 

7.0 

58.28 

58.19 

7.1 

10.94 

43.97 

7.2 

37." 

33-00 

8^ 

27.67 

45.43 

8.9 

35-43 

49.62 

8.0 

58.37 

57.85 

8.1 

10.82 

43.67 

8.2 

36.75 

32.77 

9.9 

37.9a 

45.21 

9.9 

36.21 

49-37 

9.0 

58.27 

57.51 

9.1 

10.72 

43.35 

9.2 

36.45 

32.52 

10.9 

38.17 

45.02 

10.9 

36.98 

49.15 

lO.O 

58.39 

57.18 

10. 1 

10.65 

43-04 

10.2 

36-17 

32.26 

11.9 

38.40 

44.86 

Z1.9 

37.72 

48.9s 

II.O 

58.32 

56.88 

II. I 

10.59 

42.74 

II. 2 

35.92 

32.02 

U.9 

a8.6x 

44.71 

12.9 

38.40 

48.76 

12.0 

58.36 

56.60 

12. 1 

10.54 

42.46 

12.2 

3569 

31.78 

139 

28.81 

4455 

13.9 

39.02 

48.57 

13.0 

58.39 

5634 

13.' 

10.50 

42.21 

13.2 

3548 

31.56 

149 

29.00 

44.38 

14.9 

39.60 

48.38 

14.0 

58.41 

56.08 

14.1 

10.45 

41.98 

14. 1 

35.26 

31-36 

iS-9 

29.18 

44.20 

15.9 

40.14 

48.17 

15.0 

58.42 

55.83 

iS-i 

10.38 

41.7s 

I5.I 

3503 

31.18 

16.9 

29.36 

44.01 

16.9 

40.69 

47.94 

16.0 

58.42 

55.57 

16. 1 

10.30 

4i-5« 

z6.i 

34.77 

31.00 

17.9 

29.56 

43.81 

17.9 

41.28 

47.70 

17.0 

58.41 

55.30 

I7.I 

10.20 

41.36 

17.X 

34.49 

30.81 

18.9 

29.78 

43.59 

18.9 

41.94 

47.45 

18.0 

58.41 

55.00 

18. 1 

10. 1 1 

40.99 

18. 1 

34.20 

30.61 

19.9 

30.0a 

43.38 

19.9 

42.66 

47.20 

19.0 

58.41 

54.69 

19. 1 

10.02 

40.71 

19. 1 

3390 

30.40 

90.9 

30.37 

43.18 

20.9 

43-45 

46.96 

20.0 

58.42 

54.37 

20.1 

9.94 

40.41 

20.1 

33-60 

30.16 

ai.9 

30.54 

42.98 

21.9 

44.30 

46.72 

31.0 

58.45 

54.03 

21. 1 

9.86 

40.09 

21. 1 

33-31 

29.90 

33.9 

30.83 

43.80 

22.9 

45.21 

46.50 

22.0 

58.49 

53.69 

33.1 

9.80 

39-76 

22.1 

33.04 

39.63 

23-9 

31.1a 

42.64 

239 

46.14 

46.29 

23-0 

58.55 

53.36 

23-x 

9.76 

39-43 

23.1 

32.80 

29.33 

24.9 

31.40 

42.51 

24.9 

47.08 

46.11 

24.0 

58.69 

53 -04 

34.1 

9.74 

39.10 

24.1 

32.59 

39.04 

35-9 

31.68 

42.39 

25.9 

48.01 

45-95 

24.9 

58.70 

52.73 

25-1 

9.73 

38.78 

25.1 

32.40 

28.74 

26.9 

31.95 

42.29 

26.9 

48.90 

45.80 

259 

58.80 

5244 

26.1 

9.73 

38.47 

26.1 

32.24 

28.45 

27.9 

33.30 

43.20 

27.9 

49.74 

45.67 

26.9 

58.91 

52.17 

37.1 

9.74 

38.19 

27.1 

32.10 

28.18 

28.9 

32-44 

43.11 

28.9 

50.52 

45.55 

27.9 

59-01 

51.92 

38.1 

9.75 

37.92 

28.1 

31.97 

27.92 

29.9 

32.66 

43.03 

29.9 

51.26 

45.41 

28.9 

59-09 

51.68 

39.0 

9.76 

37.66 

29.1 

31.83 

27-69 

30.8 

32.88 

41.91 

30.9 

51.98 

45.24 

29.9 

59-17 

51-45 

30.0 

9.75 

37-41 

30.1 

31.68 

37.47 

31.8 

33-^^ 

41.78 

31.9 

52.73 

45.07 

30.9 

59.23 

51.20 

31.0 

9-74 

37.16 

31. 1 

31.51 

37.34 

32.8 

33.36 

41.64 

32.9 

53.55 

44.89 

31.9 

59.38    5#.93 

32.0 

9.71 

36.89 

32.1 

31-32 

36.99 

13.64       +13.60 

49.68      +49.67 

12.39         +12.25 

II. 

85       +11.81 

20.41         +20.39 

0^  5^      46».4i9 

i'>28«     47'.  18 

4'*    9"        9*.  789 

5^ 

34»      i6».49i 

7'»    0"        36».40 

+850  47'      47".o3 

+88°  50'     47".93 

+85°  19      42".36 

+85° 

9'     23".64 

+87°  11'       io".74 

[Buhu 

I 
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JUNE,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Gqhel. 

Mag.  4.5 


Mean 
Sotor 
Date. 

Richt 

Ascen- 

sioa. 

h    m 

June 

0  56 

8 

1.8 

33.36 

3.8 

33.64 

3.8 

33-95 

4.8 

34.27 

5.8 

34.60 

6.8 

34.94 

7.8 

3526 

8.8 

35-55 

9.8 

35.83 

Z0.8 

36.10 

11.8 

36.36 

Z3.8 

36.63 

13.8 

36.88 

14.8 

37.16 

15.8 

37-45 

16.8 

37.76 

17.8 

38.08 

18.8 

38.41 

19. 8 

38.75 

30.8 

39.09 

31.8 

39-4a 

32.8 

39-75 

33.8 

40.06 

34.8 

40.34 

35.8 

40.61 

36.8 

40.88 

37.8 

41.14 

38.8 

41.42 

39.8 

41.73 

30.8 

42.05 

31.8 

42.39 

32.8 

43.74 

DecU. 
nation 

North. 


+8547 
// 

41.64 

41.49 

41.35 
41.34 

41.16 
41.10 
41.07 
41.05 

41.03 
41.01 
40.98 
40.94 

40.88 
40.81 

40.74 
40.68 

40.63 
40.58 
40.56 
40.56 

40.58 
40.63 
40.69 

40.75 

40.81 
40.85 
40.88 
40.90 

40.90 
40.91 

40.94 
41.00 


13.64    +13.60 

o**  56™   46*. 41 9 
+85°  47'   47".03 


^  TTrsee  Mlnoxis. 
{Polaris.) 
Mag.  3.1 


Mean 
SoUr 
Date. 


June 

1.9 
3.9 

3.9 
4.9 

5.9 
6.9 

7.8 

8.8 

9.8 
10.8 
11.8 

13.8 

13.8 
X4.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

31.8 
33.8 
23.8 
34.8 

25.8 
36.8 
37.8 

38.8 

39.8 
30.8 
31.8 
32.8 


Right 
Ascen- 
sion. 

h     m 
I  37 

s 

53.55 

54.44 

55-44 

56.53 

57.66 

58.79 
59-89 
60.93 

61.91 
63.83 
63.70 
64.56 

65.44 
66.36 

67.35 
68.39 

69.49 
70.64 

71.83 
73.02 

74.20 

75.34 

76.43 
77.46 

78.43 
79.36 
80.30 
81.39 

83.34 

83-47 
84.68 

8595 


DmU- 
nation 

North. 


+8850 


ff 


44.89 
44.69 
44.50 
44.33 

44.30 
44.09 
44.01 

43.95 

43-89 
43.83 
43.76 
43.67 

43.56 
43.44 
43.32 
43.21 

43.10 

43.01 

42.94 
42.89 

42.86 
42.85 
42.86 
42.86 

43.87 
42.86 
42.85 
43.81 

42.77 

42.73 
42.70 

42.69 


49-63 
-i-88^  50' 


+49.62 
47M8 

47".93 


Qioombzldce  760. 
Mag.  6.7 


Umn 

RIfllit 

Sdar 

Asoen- 

Date. 

sioa. 

h    m 

June 

4    8 

s 

1.9 

59-35 

3.9 

59-43 

3.9 

59.53 

4.9 

59.66 

5.9 

59.83 

6.9 

59-98 

7.9 

60.15 

8.9 

60.31 

9.9 

60.47 

X0.9 

6o.6z 

11.9 

60.75 

13.9 

60.87 

13.9 

60.99 

14.9 

61. IS 

15.9 

61.35 

16.9 

61.39 

17.9 

61.55 

18.9 

61.73 

19.9 

61.93 

30.9 

63.13 

31.9 

62.35 

33.9 

62.57 

23.9 

63.78 

24.9 

63.99 

259 

63.18 

36.9 

63.36 

37.9 

63.53 

38.9 

63.71 

39,9 

63.89 

30.9 

64.09 

31-9 

64.32 

32.9 

64.57 

Dedl- 
nation 
North. 


+8519 


// 


50.64 

50.33 
50.00 

49.68 

49-37 
49.08 

48.81 
48.57 

48.35 
48.14 

47.92 
47.69 

47.44 
47.18 
46.93 
46.63 

46.34 
46.06 

45.79 
45-54 

45-30 
45.09 
44.89 

44.71 

44.54 
44.36 
44.18 
43.98 

43.75 
43.50 

43.25 
43.01 


13.38 


>ni 


+13.34 
4«    9-       9».789 
+85^19'     42".36 


Choombildge  Mi. 
Mag.  6.4 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h    m 

June 

5  34 

s 

I.O 

9.71 

3.0 

9.69 

3-0 

9.67 

4.0 

9.67 

50 

9-69 

6.0 

9.73 

7.0 

9.79 

8.0 

9.86 

9.0 

9.94 

lO.O 

10. 03 

II.O 

10.08 

I3.0 

10.13 

13.0 

10.18 

14.0 

10.33 

15.0 

10.35 

15.9 

10.39 

16.9 

10.34 

17.9 

10.40 

18.9 

10.46 

19.9 

10.55 

20.9 

10.66 

31.9 

10.79 

33.9 

10.93 

23.9 

11.07 

24-9 

II. 30 

25.9 

"•33 

36.9 

11.44 

27.9 

11.54 

38.9 

11.63 

39.9 

11-73 

30.9 

11.84 

31.9 

11.97 

DecU- 
nation 
North. 


+85    9 


// 


36.89 

36.59 
36.37 

35-93 

35-58 
35.23 
34.90 
34.58 

34.29 
34.01 

33-75 
33.50 

33.24 

32.97 
32.68 

32.37 

32.05 

3172 

31.39 
31.05 

30.73 
30.43 

30.13 
39.86 

39.60 
39.36 

29.13 
38.89 

98.63 

28.34 
38.03 
37.69 


5 
+85 


11.85 


34' 
9' 


+  II.8I 
16*. 491 

23".64 


51  H.  Ceghel. 

Mag.  5.3 


M 

Solar 
Date. 


June 

I. 
3. 

3. 
4. 

5- 
6. 

7. 
8. 

9- 
10. 

II. 

13. 

13- 
14. 

15. 
16. 

17. 
18. 

19.0 

30.0 

31. 0 
33.0 
33.0 
34.0 

25.0 
36.0 
37.0 
38.0 

39.0 
30.0 
31.0 
32.0 


Right 


m 
o 


h 

7 

s 
31.32 
31.11 
3C-91 
30.73 

30.58 
30.47 
30.39 
30.33 

30.30 

30.27 
30.23 
30.17 

30.09 
30.00 

29-90 
39.80 

39.71 
39.63 

29-57 
29.54 

29.54 

29.57 
29.63 

29.71 

29.78 
39.84 

39.89 

39.93 

39.93 
39.93 

29.93 
29.97 


DecU- 

nation 
North. 


+87  II 


f9 


26.99 
26.73 
26.45 
36.13 

35.79 

25-45 
35.1a 

24.79 

24.48 
24.19 
23.92 
23-67 

33.40 

2313 
32.85 

23.54 

33.33 
31.88 

21.53 
31. x8 

30.83 
30.48 
30.15 
19.84 

19-55 
19.37 

18.99 
18.73 

18.43 
18.11 

17-77 
17-41 


30.40 


7 

+87^ 


II' 


+20.37 
36*40 

io".74 


JULY,  1914. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


43  H.  Gephei. 

Mag.  4-5 

oc  TTrsse  Mlnoiis. 

{Polaru,) 
Mag.  2.Z 

Ofoombxidge  760. 

Mag.  6.7 

Qroonibildge  M4. 
Mag.  6.4 

61  H.  Gephei. 

Mag.  5.3 

Mean 
Sobr 
Date. 

Richt 

Aacen- 

sicm. 

DecU. 
nation 
North. 

Mean 
Solar 
Date 

Risfat 

Aacen- 

sion. 

Dedi- 
nation 
North. 

Mean 

Solar 
Date. 

Right 

Aacen- 

slon. 

Dcdip 
nation 
North. 

Men 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
SoUr 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h    m 

•     t 

h    m 

•     / 

h    m 

0     / 

h    m 

•     1 

h    m 

e      1 

July 

0  56 

+8547 
ft 

July 

I  28 

+8850 
// 

JtUy 

4     9 

+8519 
// 

July 

5  34 

+85    9 

July 

7    0 

+87  II 
II 

1.8 

9 

4a  .39 

40.94 

1.8 

24.68 

42.70 

1.9 

8 
4-33 

43-35 

1.9 

8 
11.97 

27.69 

I.O 

s 
29-93 

17-77 

3.8 

42.74 

41.00 

2.8 

35-95 

42.69 

2.9 

4.57 

43  01 

3.9 

12.12 

37-37 

2.0 

29.97 

17.41 

3.» 

43-09 

4X.08 

3-8 

27.24 

43.70 

3.9 

4.84 

42.79 

3.9 

13.30 

27.06 

3-0 

30.04 

17-03 

4.8 

43-44 

41. 19 

4-8 

28.50 

43.75 

4.9 

S.ii 

42.60 

4.9 

12.49 

26.77 

4.0 

30.15 

16.66 

5-8 

43-77 

41.32 

5.8 

29.70 

42.82 

5-9 

5.38 

43.43 

5-9 

12.68 

36.50 

50 

30-30 

16.30 

6.7 

44.08 

41.46 

6.8 

30.83 

43.91 

6.9 

5-65 

42.29 

6.9 

12.88 

26.26 

6.0 

30.47 

15.97 

7-7 

44.37 

41.59 

7.8 

3190 

43.00 

7-9 

5.90 

42.16 

7.9 

13-07 

26.03 

7.0 

30.64 

15.66 

8.7 

44.64 

41.72 

8.8 

33.90 

43.08 

8-9 

6.14 

42.04 

8.9 

13-34 

35.82 

7.9 

30.81 

15-36 

9-7 

44-91 

41.83 

9.8 

33.87 

43.15 

9-9 

6.36 

41.91 

9-9 

13.40 

25.60 

8.9 

30.97 

15.08 

10.7 

45-17 

4193 

10.8 

34-84 

43-30 

10.9 

6.58 

41.77 

10.9 

13.55 

35.37 

9.9 

31.10 

t4.8o 

11.7 

45-45 

42.0a 

11.8 

35.85 

43.34 

Z1.9 

6.79 

41.61 

11.9 

13.70 

35.14 

10.9 

31.22 

14.52 

ia.7 

45.74 

42.10 

12.8 

36.90 

43.37 

12.9 

7.01 

41.44 

12.9 

13.85 

34-89 

11.9 

31-33 

14-23 

13.7 

46.04 

42.18 

13-8 

38.00 

43.30 

13.9 

7.24 

41.26 

13-9 

14.01 

24.62 

12.9 

31-43 

13-93 

14-7 

46.36 

42.27 

14.7 

39.16 

43.33 

14.9 

7.49 

41.07 

14.9 

14.18 

34.35 

13.9 

31.54 

13-61 

iS-7 

46.68 

43-37 

15-7 

40.37 

43-38 

15-9 

7.76 

40.89 

159 

14.36 

24.07 

14.9 

3166 

13.28 

16.7 

47.02 

42.49 

16.7 

41.60 

43.45 

16.9 

8.04 

40.72 

16.9 

14.56 

23.79 

15.9 

31-80 

12.93 

17.7 

4736 

42.64 

17.7 

42.84 

43.54 

17.9 

8.32 

40.56 

17.9 

14.77 

33-51 

16.9 

31.96 

13.58 

18.7 

47.69 

42.80 

18.7 

44-07 

43-65 

18.8 

8.62 

40.41 

18.9 

14.99 

33.35 

17-9 

33.15 

12.23 

19.7 

48.01 

42.99 

19.7 

45.36 

43.78 

19.8 

8.93 

40.29 

19.9 

15-23 

23.02 

18.9 

32.38 

11.89 

20.7 

48.31 

43.19 

20.7 

46.40 

43.93 

20.8 

9-33 

40.20 

20.9 

15.47 

22.80 

19.9 

3263 

11.55 

21.7 

48.59 

43-40 

21.7 

47.48 

44.10 

21.8 

9-53 

40.13 

21.9 

15.71 

22.61 

20.9 

32.90 

11.33 

22.7 

48.85 

43.60 

22.7 

48.49 

44.26 

22.8 

9.80 

40.06 

22.9 

15.95 

22.44 

21.9 

33-17 

10.94 

337 

49.10 

4380 

33.7 

49.44 

44.41 

23.8 

10.07 

40.00 

33.9 

16.17 

22.27 

22.9 

33.44 

10.68 

347 

49.35 

43-98 

34-7 

50.36 

44-55 

24.8 

10.32 

39.93 

34.9 

16.37 

22.10 

33-9 

33-69 

10.43 

257 

49.60 

44.15 

25.7 

51-31 

44.67 

35.8 

10.58 

39-84 

35.9 

16.57 

21.91 

34.9 

33.93 

10.17 

26.7 

49.87 

44.30 

26.7 

53.33 

44-78 

26.8 

ZO.84 

39.73 

26.9 

16.77 

21.70 

35-9 

34.14 

9.91 

27.7 

50-15 

44.45 

37-7 

53.41 

44.88 

27.8 

II. II 

39.61 

27.9 

16.97 

21.47 

26.9 

34.34 

963 

28.7 

50.46 

44.61 

28.7 

54-57 

44.99 

28.8 

11-39 

39-48 

28.9 

17.19 

21.22 

37.9 

• 

34.54 

9-33 

29.7 

50.78 

44.80 

29.7 

55.80 

45-13 

29.8 

11.69 

39.35 

29.9 

17-43 

20.97 

28.9 

34-76 

8.99 

30.7 

51.11 

45.00 

30.7 

57-05 

45.37 

30.8 

12.01 

39.35 

30.9 

17.69 

20.73 

29.9 

35.00 

8.65 

31.7 

51-43 

45-33 

31.7 

58.37 

45.45 

31-8 

13.35 

39.17 

31.9 

17.96 

20.51 

30.9 

35.28 

8.31 

32.7 

51-73 

45.50 

33.7 

59-44 

45.65 

33.8 

12.69 

39." 

32.9 

18.25 

20.31 

31.9 

35.61 

7-97 

13.64        +13.60 

49.63       -1-49.62 

12. 

28      +12.24 

11.84      +11.80 

20.38        +20.35 

0^  56™       46*.4i9 

i^  28"     47*.  18 

4^ 

9»       9'.789 

S^  34"     I6-.49I 

7^   o»       36».4o 

^5*"  A 

^7'     4: 

?"-03    1 

+88^ 

50'     A\ 

r'.93    1 

+85° 

19'     4J 

»".36   1 

+85^ 

9'     3: 

5"-64   1 

+87* 

II' 

io".74 

84368*»— 1914 17 
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AUGUST,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

ot  TTrsse  MlnorlB. 
{Polaris,) 
Mag.  2.1 

Orooxnbiidge  7iiO. 
Mag.  6.7 

Oroombildge  M4. 
Mag.  6.4 

01  H.  Cephei. 

Mag.  5.3 

Mean 
Solar 
Date. 

Risht 

Ascen- 

sioa. 

Dedi- 
natioa 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dccli- 

nation 
North, 

h    m 

•     1 

h   m 

•     / 

h   m 

•     t 

h    m 

e        1 

h    m 

•     t 

Aug. 

0  56 

+8547 

Aug. 

X  28 

+8850 
It 

Aug. 

4    9 

+8519 

Aug. 

5  34 

+85    9 

Aug. 

7    0 

+87  II 

1-7 

8 

51-73 

45-50 

1.7 

8 

59-44 

45.65 

1.8 

s 
12.69 

39-" 

1.9 

s 
18.25 

20.31 

1.9 

8 
35.96 

7.65 

a.7 

52.01 

45-77 

2.7 

60.54 

4587 

2.8 

13.02 

3907 

2-9 

18.54 

20.14 

2.9 

36.32 

7-3^ 

3-7 

52.27 

46.04 

3-7 

61.56 

46.10 

3.8 

13-34 

39.06 

•3-9 

18.82 

20.00 

3-9 

36.69 

7.09 

4.7 

52-51 

46.30 

4.7 

62.51 

46.32 

4.8 

13.64 

39.06 

4.9 

19.09 

19-87 

4.9 

3704 

6.85 

5-7 

52-73 

46.55 

5.7 

* 

63.40 

46.53 

5.8 

13-92 

39.06 

5-9 

19.34 

19-74 

5-9 

37.38 

6.6a 

6.7 

52-95 

46.79 

6-7 

64.27 

46.73 

6.8 

14.19 

3904 

6.9 

19.58 

19.61 

6.9 

37-69 

6.39 

7-7 

53-17 

47.01 

7-7 

65-17 

46.92 

7.8 

14.46 

39.01 

7-9 

19.81 

1947 

7-9 

37-98 

6.15 

8.7 

53-41 

47-23 

8.7 

66.11 

47-09 

8.8 

14-73 

38.97 

8.9 

20.04 

19.32 

8.9 

38.27 

5.90 

9.7 

53.66 

47.45 

9-7 

67.08 

47.25 

9.8 

15.01 

38.92 

9.8 

20.28 

19-15 

9-9 

38.55 

S.63 

X0.7 

53-91 

47-67 

10.7 

68.10 

47.42 

10.8 

15-31 

38.86 

Z0.8 

20.53 

18.97 

10.9 

38.84 

5.35 

11.7 

54.18 

47.89 

11.7 

69.17 

47.60 

11.8 

15.61 

38.79 

11.8 

20.78 

18.78 

11.9 

39-15 

S.06 

12.6 

54.47 

48.13 

12.7 

70.27 

47.80 

12.8 

15.93 

38.74 

12.8 

21.05 

18.60 

12.9 

39.48 

4.76 

136 

54.76 

48.39 

13.7 

71-38 

48.01 

13.8 

16.25 

38.70 

13-8 

21.34 

18.42 

13.9 

39.83 

4.46 

X4.6 

55.03 

48.67 

14.7 

72.47 

48.24 

14.8 

16.59 

38.68 

14.8 

21.63 

18.25 

14.9 

40.21 

4-17 

15-6 

55.29 

48.97 

15-7 

73-53 

48.50 

15.8 

16.93 

38.68 

158 

21.94 

18.10 

15-9 

40.62 

3.89 

16.6 

55-54 

49-29 

16.7 

74.55 

48.77 

16.8 

17.28 

38.70 

16.8 

22.25 

17.98 

16.9 

41.05 

363 

17.6 

55-77 

49.62 

17.7 

75.50 

49.06 

17.8 

17.62 

38.74 

17.8 

22.56 

17.88 

17.9 

41.49 

3.39 

18.6 

55-9« 

49-95 

18.7 

76.37 

49-35 

18.8 

17-94 

38.80 

18.8 

22.87 

17.80 

18.9 

41.92 

3.i» 

X9.6 

56.17 

50.27 

19.7 

77-17 

49.63 

19.8 

18.24 

38.87 

19.8 

23.16 

17-73 

19.9 

42.34 

2.99 

20.6 

56.35 

50.57 

20.6 

77.93 

49.91 

20.8 

18.53 

38.94 

20.8 

23.44 

17.67 

20.9 

42.75 

2.79 

21.6 

56.53 

50.86 

21.6 

78.70 

50.17 

21.8 

18.81 

38.99 

21.8 

23.71 

1759 

21.9 

43.14 

a.59 

22.6 

56.72 

51-13 

22.6 

79.51 

50.40 

22.8 

19.09 

39.02 

22.8 

23.97 

17.50 

22.9 

43.50 

2.38 

23.6 

56.93 

51.40 

23.6 

80.37 

50.62 

23.8 

19.38 

39-03 

23.8 

24.23 

17.39 

23 -9    43.85 

2.16 

24.6 

57-15 

51.66 

24.6 

81.30 

50.85 

24.7 

19.68 

3903 

24.8 

24.50 

17.26 

24.9    44.22 

1 

1 

1.9a 

25.6 

57-40 

51-94 

25.6 

82.30 

51.10 

25-7 

20.01 

39.03 

25.8 

24.79 

17.12 

25.9 

44.61 

1.65 

26.6 

57.66 

52-24 

26.6 

83.33 

51.36 

26.7 

20.36 

3904 

26.8 

25.10 

16.98 

26.9  1  45.03 

1.3S 

27.6 

57-91 

52.58 

27.6 

84.35 

51.64 

27.7 

20.72 

39-07 

27.8 

25.43 

16.86 

27.9  ;  45.48 

i.xa 

28.6 

58.14 

52-94 

28.6 

85.33 

51.96 

28.7 

21.08 

39.13 

28.8 

25.76 

16.77 

28.9    45.97 

0.87 

29.6 

58-35 

53.31 

29.6 

86.24 

52.30 

29.7 

2X.43  ;  39-22 

29.8 

26.10 

16.70 

29.9 :  46.48 

0.65 

30.6 

58-54 

5369 

30.6 

87.05 

52.64 

30.7 

21.77 

39.33 

30.8 

26.43 

16.65 

30.9 ;  46.98 

0.46 

31.6 

58.70 

54.06 

31.6 

87.79 

52.98 

31-7 

22.09 

39.45 

31.8 

26.76 

16.62 

31.8  ;  47.47 

0.29 

32.6 

58.84 

54.41 

32.6 

88.47 

5330 

32.7 

22.39 

39.58 

32.8 

27.07     16.61 

32.8    47-94 

0.14 

13.64       +13.61 

49.69      +49.68 

12.28      +12.24 

11.84      +11.80 

20.36 

+ao-33 

o**  $6"      46».4i9 

i»»  28"     47'.i8 

4^    9»       9«.789 

5»»  34»      i6».49i 

yh      0™ 

36V40 

*85«'. 

♦7'      4 

7   -03 

+88** 

SO'     4 

7".93 

+85^ 

19'      4 

»".36 

+85^ 

9'    a, 

l"M 

+87** 

II' 

io".74 

[1^114 
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APPARENT  PIPAGES  OF  CIRCUMPOLAR  STARS 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  45 

ot  Ursse  Xinoris. 

{Polaris.) 
Mag.  2.1 

Groombrldge  7iiO. 
Mag.  6.7 

Chroombtidge  9M. 
Mag.  6.4 

51  H.  Cephei. 

Mag.  5.3 

Right 

Asccnr 

sioa. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

RiEht 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli. 
nation 
North, 

h   m 

9    1 

h    m 

0     / 

h    m 

e       f 

h    m 

•     1 

h    m 

•     r 

Sept. 

0  56 

+8547 

Sept. 

I  29 

+8850 
it 

Sept. 

4    9 

+8519 
// 

Sept. 

5  34 

+85    9 

Sept. 

7     0 

'^^  10 

1.6 

s 
58.84 

54.41 

1.6 

8 
28.47 

53.30 

1-7 

s 
22.39 

3958 

1.8 

8 
27.07 

16.61 

1.8 

8 

47-94 

60.14 

2.6 

58.98 

54-75 

2.6 

29.10 

53.61 

2.7 

22.68 

39.70 

2.8 

27.36 

16.60 

2.8 

48.40 

59-99 

3.6 

59"" 

55-07 

3.6 

29.74 

53.91 

3-7 

22.96 

39.81 

3.8 

27.64 

16.58 

3.8 

48.83 

59.84 

4.6 

59.25 

5538 

4.6 

30.41 

54-19 

4.7 

23.24 

39.90 

4.8 

27.92 

16.54 

4-8 

49.25 

5969 

5.6 

59.4a 

55.68 

5.6 

31.10 

54.47 

5.7 

23-52 

39.98 

5.8 

28.20 

16.49 

5.8 

49.66 

59.52 

6.6 

59.59 

55-99 

6.6 

31.83 

54.74 

6.7 

23.81 

40.04 

6.8 

28.48 

16.44 

6.8 

50.08 

59-33 

7.6 

59-77 

56-30 

7.6 

32.61 

55-02 

7.7 

24.11 

40.10 

7-8 

28.76 

16.38 

7.8 

50.50 

5914 

8.6 

5995 

56.62 

8.6 

33.43 

55.32 

8.7 

24.42 

40.17 

8.8 

29.06 

16.31 

8.8 

50.94 

58-94 

9.6 

60.14 

56.96 

9.6 

34.26 

55.63 

9.7 

24.74 

40.25 

9.8 

29-38 

16.25 

9.8 

51.41 

58.73 

10.6 

60.33 

57.32 

10.6 

3508 

55-95 

X0.7 

25.08 

40.35 

Z0.8 

29.70 

16.21 

10.8 

51-91 

58-53 

11.6 

60.51 

5770 

11.6 

35-86 

56.30 

II.7 

25.41 

40.48 

11.8 

30.04 

16.18 

11.8 

52.43 

58.34 

12.6 

60.67 

58.08 

12.6 

36.59 

56.66 

12.7 

25.75 

40.62 

12.8 

30.38 

16.17 

12.8 

52-96 

58.17 

13.6 

60.81 

58.48 

13.6 

37.26 

57.03 

13.7 

26.08 

40.78 

13.8 

30.72 

16.17 

13-8 

53.50 

58.03 

14-6 

60.93 

58.88 

Z4.6 

37.86 

57.41 

14.7 

26.39 

40.97 

14.8 

31.05 

16.19 

14.8 

54.05 

57.91 

15.6 

61.03 

59.28 

15-6 

38.39 

57.79 

15.7 

26.69 

41.16 

15.7 

31.38 

16.24 

15.8 

54.59 

57.81 

16.6 

61.12 

59.67 

16.6 

38.86 

58.16 

16.7 

26.98 

41.35 

16.7 

31.69 

16.29 

16.8 

55-11 

57.72 

17.5 

61.20 

60.04 

17.6 

39.30 

58.51 

17.7 

27.25 

41.53 

17.7 

31.99 

16.34 

17.8 

55.61 

57.63 

18.5 

61.29 

60.39 

18.6 

39.76 

58.84 

18.7 

27.51 

41.69 

18.7 

32.28 

16.38 

18.8 

56.08 

57-53 

19.5 

61.39 

60.72 

19.6 

40.26 

59.16 

19.7 

27.78 

41.84 

19.7 

32.57 

16.40 

19.8 

56.53 

57.42 

20.5 

61.51 

61.05 

20.6 

40.83 

59-47 

20.7 

28.06 

41.97 

20.7 

32.86 

16.40 

20.8 

56.99 

57.29 

".5 

61.64 

61.39 

21.6 

41.47 

59-79 

21.7 

28.37 

42.09 

21.7 

33.16 

16.38 

21.8 

57.46 

57.14 

22.5 

61.79 

61.75 

22.6 

42.16 

60.12 

22.7 

28.68 

42.22 

22.7 

3348 

16.37 

22.8 

57.96 

56.98 

^S'5 

61.94 

62.13 

23.6 

42.86 

60.48 

23.7 

29.00 

42.37 

23-7 

33.82 

16.36 

23-8 

58.50 

56.82 

a4.S 

62.08 

62.54 

24.6 

43.52 

60.86 

24.7 

29-34 

42.53 

24.7 

34.17 

16.38 

24.8 

59.07 

56.68 

25.5 

62.19 

62.97 

25.6 

44.12 

61.27 

25-7 

29.67 

42.73 

257 

34.52 

16.42 

25.8 

59.65 

56.56 

26.5 

62.28 

63-39 

26.5 

44.63 

61.69 

26.7 

29-99 

42.96 

26.7 

34-87 

16.49 

26.8 

60.23 

56.47 

«7-5 

62.34 

63.82 

27-5 

45.04 

62.11 

27-7 

30.27 

43.19 

27.7 

35-21 

16.59 

27.8 

60.80 

56.40 

28.5 

62.38 

64.23 

28.5 

45-37 

62.51 

28,7 

30.54 

43.44 

28.7 

35.53 

16.70 

28.8 

61.36 

56.36 

«9.5 

62.41 

64.61 

29.5 

45.64 

62.89 

29-7 

30.81 

43.68 

29-7 

35.83 

16.81 

29.8 

61.89 

56.33 

30.5 

62.44 

64.99 

30.5 

45.89 

63.26 

30.6 

31-05 

43.91 

30.7 

36.12 

16.91 

30.8 

62.41 

56.30 

31.5 

62.48 

65-35 

31-5 

46.16 

63.61 

31.6 

31-30 

44.12 

31.7 

36.40 

17.00 

31.8 

62.89 

56.26 

13.65       +13-62 

49.80      +49.79 

12.28      +12.24 

11.84      +11.80 

20.35         +20.32 

0^  56™      46».4i9 

i»»28™     47'.i8 

4»»    9"*       9"-789 

jh  3^m     i6».49i 

7*»   0™       36".40 

^5^i 

*7'      45 

r".o3  1 

+88** 

50'     4: 

7   .93 

+850 

19'     41 

^".36 

+85** 

9'     2: 

/'.64   1 

+870 

11' 

io".74 

[Eph  X4] 
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OCTOBER,  1914. 


APPARENT  PI,ACES  OP  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.S 

aXTrMMl] 
(Polaris 
Mag.  2. 

lOZlB. 

.) 

I 

Decli- 
nation 
North, 

Chroombzldge  7fi0. 

Mag.  6.7 

Oioombrldge  M4. 
Mag.  6.4 

01  H.  Gephd. 
Mag.  5.3 

Mean 
Solar 
DaU. 

Right 
Ascen- 
sion. 

Dedi. 
nation 
North. 

1 

Mean 
Solar 
DaU. 

Rieht 
Ascen- 
sion. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi. 

nation 
North. 

h    m 

•     1 

h    m 

•     1 

h    m 

•      r 

h    m 

0     / 

h    m 

9     t 

Ctet 

0  57 

+8548 

Ctet 

1  29 

+8851 

Oct 

4    9 

+8519 

Oct 

5  34 

+85    9 
ft 

Oct 

7     1 

+87  10 

n 

i-S 

8 
3.48 

5-35 

1-5 

a 
46.16 

3.61 

1.6 

s 
31.30 

44.12 

1-7 

t 
36.40 

17.00 

1.8 

s 
2.89 

56.26 

2-5 

3.5a 

5-69 

a-5 

46.45 

3.95 

2.6 

31.53 

44.32 

2.7 

36.67 

17.08 

2.8 

3.36 

56.21 

3-5 

a. 57 

6.03 

3.5 

46.78 

4.28 

3.6 

31.77 

44.51 

3.7 

36.95 

17-15 

3.8 

3.84 

56.  IS 

4-5 

2.64 

6.38 

4.5 

47.17 

4.62 

4.6 

32.03 

44.69 

4.7 

37.33 

17.21 

4.8 

4.32 

56.08 

5-5 

2.72 

6.74 

5-5 

47.59 

4.96 

5.6 

33.30 

44.87 

5-7 

3752 

17.27 

5.8 

4.82 

56.00 

6.5 

3.79 

7.11 

6.5 

48.04 

5.31 

6.6 

33.58 

45.06 

6.7 

37-83 

17-33 

6.8 

5-33 

55-9' 

7-S 

2.86 

7-49 

7.5 

48.48 

5.68 

7.6 

33.86 

45.36 

7.7 

38.14 

17.40 

7.7 

5.86 

55.83 

8.5 

3.92 

7.88 

8.5 

48.88 

6.07 

8.6 

33.15 

45-48 

8.7 

38.46 

17.48 

8.7 

6.41 

55-76 

9-5 

3.97 

8.29 

9.5 

49.24 

6.47 

9.6 

33-44 

45-73 

9-7 

38.78 

17.58 

9-7 

6.98 

55-71 

10.5 

3.00 

8.72 

10.5 

49-53 

6.89 

10.6 

33.72 

45.99 

10.7 

39." 

17.71 

10.7 

7-57 

55.68 

"5 

3.01 

915 

"•5 

49-74 

732 

II. 6 

33-99 

46.37 

11.7 

39-43 

17.86 

11.7 

8.16 

55-67 

"•5 

3-00 

958 

"•5 

49.87 

7-74 

12.6 

34.24 

46.57 

12.7 

39.75 

18.03 

12.7 

8.75 

55.68 

135 

3.97 

9-99 

13.5 

49-94 

8.14 

13.6 

34.47 

46.87 

13-7 

40.05 

18.21 

13.7 

9-31 

55-72 

14.5 

3.94 

10.38 

14.5 

49-97 

8.53 

14.6 

34-69 

47.16 

14.7 

40.33 

18.39 

14.7 

9-84 

55.76 

iS-5 

3.90 

10.74 

15.5 

50.00 

8.91 

15.6 

34.89 

47.44 

15.7 

40.59 

18.56 

15.7 

10.35 

55.79 

16.5 

3.87 

11.09 

16.5 

50.06 

9.28 

16.6 

35.10 

47.70 

16.7 

40.85 

18.71 

16.7 

10.84 

55-82 

17.5 

3.8$ 

11.44 

17.5 

50.18 

9.62 

17.6 

35.31 

47-94 

17-7 

41.12 

18.84 

17.7 

11.33 

55.82 

18.S 

3.86 

11.79 

18.5 

50.37 

9.95 

18.6 

35-54 

48.16 

18.7 

41.39 

18.95 

18.7 

11.81 

55.81 

19.5 

a.89 

12.15 

19.5 

50.61 

10.31 

19.6 

35-79 

48.38 

19.7 

41.67 

19.06 

19.7 

13.33 

55.78 

ao.5 

3.93 

12.52 

20.5 

50.88 

10.70 

20.6 

36.05 

48.62 

30.7 

41.97 

19.17 

20.7 

12.86 

55-74 

21-5 

«.95 

13.92 

ai.5 

51-13 

II. 10 

21.6 

36.31 

48.87 

31.6 

43.39 

19.29 

21.7 

13.42 

55.72 

33.5 

a -95 

13.35 

22.5 

51.32 

11.52 

22.6 

36.57 

49.16 

22.6 

42.61 

19.44 

22.7 

14.00 

55-72 

23-5 

3.92 

13.78 

23.5 

51.42 

11.96 

23.6 

36.82 

49-48 

23.6 

43.93 

19.62 

23.7 

14.60 

55-75 

24.4 

2.87 

I4'30 

24.5 

51-43 

12.40 

24.6 

37.05 

49.81 

34.6 

43.33 

19.83 

24.7 

15.19 

55-81 

25-4 

2.80 

14.61 

25.5 

5134 

12.82 

25.6 

37.26 

50.15 

25.6 

43.51 

30.o6 

25.7 

15.76 

55-89 

36.4 

2.71 

15.00 

26.5 

51.18 

13-23 

26.6 

37-45 

50.48 

26.6 

43.78 

30.39 

26.7 

16.30 

55-99 

37.4 

2.61 

15-37 

27.5 

50.98 

13.62 

27.6 

37.62 

50.80 

27.6 

44.04 

30.5a 

27.7 

16.81 

56.10 

a8.4 

3.52 

15-72 

38.5 

50.79 

13.98 

28.6 

37.78 

SI." 

28.6 

44.37 

ao.74 

28.7 

17-30 

56.20 

39.4 

2.44 

16.05 

295 

50.62 

14.33 

39.6 

37-94 

51-40 

39.6 

44.50 

30.95 

29.7 

17.77 

56.29 

30-4 

2-37 

16.37 

30.5 

50.49 

14.67 

30.6 

38.10 

51-68 

30.6 

44-73 

al.14 

30.7 

18.33 

56.36 

31-4 

a. 30 

16.69 

31.5 

50.41 

15.01 

31.6 

38.27 

51.95 

31.6 

44.96 

al.33 

31.7 

18.69 

56.42 

3a-4 

a.35 

17.01 

32.4 

50.36 

15.35 

32.6 

38.44 

52.22 

32.6 

45.20 

21.49 

32.7 

19.16 

56.48 

13.66        4 

■13-63 

49-93       •» 

49.92 

12.28      +12.24 

11.84      +11.80 

30.34 

+20.32 

0^56"      4 

|6'.4i9 

l^  28«      . 

*7M8 

4^*    9"       9'-789 

S^  34"     i6«.49i 

yh    Qin         36«.40 

+85**  47'      4 

7".03 

+88^' 50'     4 

7".93 

+85°  19'     42".36    1+85°    9'     23".64 

+87*^  11'        lo"."4 

[Bphi4 

I 
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APPARENT  PLACES  OP  CIRCUMPOLAR  STARS 


FOR  THE  UPPER  TRAKSIT  AT  WASHINGTON. 


48  H.  Cephel. 

Mag.  4.5 

ct  Urase  Mlnozls. 

(Polaris,) 
Mag.  2.1 

Groombildge  760. 

Mag.  6.7 

Oroombzldge  944. 
Mag.  6.4 

51  H.  Cephei. 
Mag.  5.3 

Mean 
Sohr 
Datr. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

RlKht 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
North. 

h    m 

0     / 

h    m 

e      / 

h    m 

•     1 

h    m 

0     1 

h    m 

0      r 

Nov. 

0  56 

+8548 
ft 

Nov. 

I  29 

+8851 

Nov. 

4     9 

+8519 
II 

Nov. 

5  34 

+85    9 
II 

Nov. 

7     I 

+87  10 

1.4 

8 
62.25 

17.01 

1-4 

8 
50.36 

15-35 

1.6 

s 
38.44 

52.22 

1.6 

8 
45.20 

21.49 

1.7 

8 
19.16 

56.48 

24 

62.20 

17-35 

2.4 

50.33 

15-70 

2.6 

38.63 

52.49 

2.6 

45-44 

21.66 

2.7 

19.64 

56.53 

3-4 

62.15 

17.70 

3-4 

50.31 

16.05 

3.6 

38.82 

52.77 

3.6 

45.70 

21.84 

3-7 

20.14 

56.58 

4.4 

62.  XO 

18.05 

4.4 

50.26 

16.42 

4.6 

39.02 

53.07 

4.6 

45.96 

22.03 

4.7 

20.65 

56.64 

5.4 

62.04 

18.43 

5.4 

50.17 

16.80 

5.5 

39-21 

53-38 

5.6 

46.23 

22.24 

5.7 

21.18 

56.72 

6.4 

61.95 

18.81 

6.4 

5O.OX 

17.20 

6.5 

39.40 

53.71 

6.6 

46.49 

22.47 

6.7 

21.72 

56.82 

7-4 

61.84 

19.19 

7.4 

49.78 

17.61 

7.5 

39-58 

54.07 

7.6 

46.76 

22.71 

7.7 

22.26 

56.94 

8.4 

61.71 

19.58 

8.4 

49.48 

18.01 

8.5 

39-74 

54.43 

8.6 

47.02 

22.98 

8.7 

22.80 

57.O& 

9-4 

61.56 

1995 

9.4 

49.11 

18.40 

9.5 

39.88 

54.79 

9.6 

47.26 

23.27 

9-7 

2332 

57.25 

10.4 

61.4X 

20.30 

10.4 

48.68 

18.78 

10.5 

40.01 

55.16 

10.6 

47.48 

2356 

10.7 

23.81 

57.42 

II. 4 

61.24 

20.63 

IX.4 

48.23 

19.14 

".5 

40.12 

55-51 

II. 6 

47.68 

23.84 

11.7 

24.27 

57-59 

12.4 

61.09 

20.93 

12.4 

47.81 

19.48 

".5 

40.23 

55.84 

12.6 

47-87 

24.11 

12.6 

24.70 

57.75 

13.4 

60.96 

21.22 

13-4 

47.42 

19.80 

13.5 

40.33 

56.14 

13.6 

48.06 

24.35 

13.6 

25.12 

57.90 

14.4 

60.84 

21.50 

14.4 

47.10 

20.11 

H.5 

40.44 

56.43 

X4.6 

48.25 

24.57 

14.6 

25.54 

58.03 

15.4 

60.73 

2X.8o 

15.4 

46.84 

20.42 

15.5 

40.57 

56.71 

15.6 

48.45 

24.78 

15-6 

25.98 

58.14 

16.4 

60.63 

22. X2 

16.4 

46.61 

20.75 

16.5 

40.72 

57-00 

16.6 

48.66 

24.99 

16.6 

26.43 

58.24 

17.4 

60.53 

22.45 

17.4 

46.39 

21.10 

17.5 

40.88 

57.31 

17.6 

48.89 

25.22 

17.6 

26.91 

58.35 

18.4 

60.43 

22.79 

X8.4 

46.13 

21.47 

18.5 

41.03 

57-64 

18.6 

49.13 

25.46 

18.6 

27.41 

58.48 

19.4 

60.30 

23.15 

19.4 

45-80 

21.86 

19-5 

41.18 

58.00 

19.6 

49.37 

25.73 

19.6 

2793 

58.63 

20.4 

60.X4 

23-51 

20.4 

45-37 

22.25 

20.5 

41.31 

58.38 

20.6 

49.60 

26.03 

20.6 

28.44 

58.80 

21.4 

59.96 

33.86 

21.4 

44-85 

22.63 

21-5 

41.42 

58.77 

21.6 

49.82 

26.35 

21.6 

28.93 

59.00 

22.4 

59-75 

24.19 

22.4 

44-25 

22.99 

22.5 

41.51 

59.15 

22.6 

50.01 

26.68 

22.6 

29-39 

5923 

23.4 

59-53 

24.49 

23.4 

43-59 

23.33 

23-5 

41.57 

59.53 

23.6 

50.18 

27.00 

23.6 

29.82 

59-47 

24.4 

59-32 

24.76 

24.4 

42.92 

23.65 

24.5 

41.62 

59.89 

24.6 

50.34 

27.31 

24.6 

30.23 

59-70 

25.4 

S9-" 

25.02 

25-4 

42.28 

23-95 

25.5 

41.67 

60.22 

25.6 

50.48 

27.61 

25.6 

30.6 

59-92 

26.4 

5893 

25.26 

26.4 

41.68 

24.23 

26.5 

41.72 

60.5s 

26.6 

50.61 

27-89 

26.6 

3O.9J 

60.13 

27-4 

58.7s 

25.50 

27.4 

41. II 

24.49 

27.5 

41.76 

60.86 

27-S 

50.74 

28.16 

27.6 

31.31 

60.32 

28.4 

58.58 

25.73 

28.4 

40.58 

24.76 

28.5 

41.8X 

61.16 

28.5 

50.87 

28.42 

28.6 

31.67 

60.51 

29.4 

58.42 

25.97 

29.4 

40.08 

25.03 

29s 

41.87 

61.46 

295 

51.02 

28.67 

29.6 

32.03 

60.69 

30.3 

58.26 

26.22 

30.4 

39-59 

25-31 

30.5 

41.93 

61.76 

30.5 

51.17 

28.93 

30.6 

32.40 

60.87 

31.3 

58.09 

26.48 

31.4 

39.09 

25.61 

31-5 

42.00 

62.07 

31-5 

51.33 

29.20 

31.6 

32.78 

61.05 

13.67        + 

13.64 

50.07       +50.06 

12.29      +12.25 

11.84      +11.80 

20.35        +20.32 

o^56»      A 

^6».4I9 

i*»28"»     47'.  18 

A^   9»       9-.789 

5»»  34"      i6».49i 

y^   o»       36V40 

^s\ 

17'      4' 

7".03 

+88° 

50'     4: 

r'-93  1 

+85° 

19'     45 

»".36   1 

+850 

9'     K 

^'.64   1 

+87° 

II' 

io".74 

[Bl>hi4] 
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DECEMBER,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

48  H.  Cephel. 

Mag.  4.5 

a  XTrsse  Mlnozls. 

(Polaris.) 
Mag.  2.1 

Oroombzldxe  7iiO. 
Mag.  6.7 

Choombxidge  9M. 

Mag.  6.4 

1 
61  H.  CepheL 

Mag.  5.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declir 
nation 
North. 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date 

Right 

ASOTl- 

Dedi- 
nation 

North. 

1 

h    m 

9     / 

h    m 

e       / 

h    m 

•     t 

h    m 

e       / 

h    m 

•    1 

Dec. 

0  56 

+8548 

Dec. 

I  29 

+8851 

Dec. 

4     9 

+85  20 
n 

Dec. 

5  34 

+85    9 
tt 

Dec. 

7     I 

+87x1 

1-3 

s 
58.09 

26.48 

1.4 

8 
3909 

25.61 

1-5 

8 
42.00 

2.07 

1-5 

s 
51-33 

29.20 

1.6 

32.78 

1-05 

2.3 

57-92 

26.75 

2.4 

38.57 

25.92 

2.5 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Dedi- 

nation 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dcdi. 
nation 
North. 
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33.95 

1.7 

50.06 

13.44 

1.8 

28.61 

28.27 
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4.6 

53.80 

34.41 

4.7 

52.13 

13-47 

4.8 

29.83 

27.65 
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30.89 

27.05 

8.5 

16.54 

33-50 

8.6 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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46.82 

25.6 

21.80 

20.76 

25-7 

54.36 

23.53 

26.4 

16.22 

48.49 

26.5 

9.46 

33-97 

26.5 

59.06 

47.16 

26.6 

22.15 

21.07 

26.7 

54.88 

23-65 

27.4 

15-51 

48.77 

27.5 

9.41 

34.28 

27.5 

59.06 

47.49 

27.6 

22.45 

21.38 

27.7 

55-37 

23.79 

38.4 

14.78 

49.03 

28.5 

9-36 

34.58 

28.5 

5904 

47.82 

28.6 

22.70 

21.69 

28.7 

55-84 

23-95 

29.4 

14.05 

49.27 

29.5 

9-31 

34-86 

29.5 

59-02 

48.13 

29.6 

22.92 

21.99 

29-7 

56.29 

24.10 

304 

13-34 

49-50 

30.4 

9.26 

35-12 

30.5 

59.00 

48.43 

30.6 

23.12 

22.27 

30.7 

56-71 

24.34 

51.90        +51.89 

6.93        +6.86 

8.20        +8.14 

31.35       +31-33 

23.45        +33.43 

gh  12m       47-.  195 

9**  24°     55'-328 

lo^  20"     42^.090 

i2>»  i4»     27».330 

15^   4"       39'-67 

+88^  i 

53'      3, 

3".49 

+81  *» 

42'       2{ 

5".5i    1 

+82^ 

59'     4^ 

5"-65    1 

+88*^ 

10'     3, 

5".93 

+87** 

33' 

52'M7 

[Bphx4] 


MAECH,  1914. 


265 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


flioombxldce  1119. 

Mag.  7.0 

1  H.  Diftconls.   . 

Mag.  4.6 

80  H.  Oamelop. 
Mag.  5.3 

Bndley  1072. 

Mag.  6.3 

Gfoombxidge  8888. 

Mag.  7.2 

m 

Right 

Ascen- 

■ioa. 

Dedi- 
nation 
North. 

Mean 
Solar 
Date. 

Risht 

Ascen- 

sion. 

DecH- 
nation 
North, 

Mean 
Solar 
Date. 

Right 

Ajoen- 

saon. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 

nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli. 
nation 
North, 

h   m 

•     / 

h  m 

e       f 

h  m 

•     1 

h   m 

e       / 

h  m 

•     1 

Mar. 

813 

+8853 
ft 

Mar. 

925 

+8x  42 

it 

Mar. 

X020 

+8259 
11 

Mar. 

12  15 

+88  10 

It 

Mar. 

15    4 

+8733 

i^ 

• 
74.05 

49-27 

1-5 

s 
9-31 

34.86 

1.5 

8 
59.02 

48.X3 

1.6 

8 
22.92 

21.99 

»-7 

8 
56.29 

24.10 

a.4 

73-34 

49.50 

2.4 

9.26 

35-12 

2.5 

59.00 

48.43 

2.6 

23.12 

22.27 

2.7 

56.71 

24.24 

3.4 

72.67 

49-71 

3-4 

9.21 

35.38 

3.5 

58.97 

48.71 

3.6 

23.31 

22.54 

3-7 

57.10 

24.38 

4.4 

72.03 

49.92 

4-4 

9.16 

35-63 

4-5 

58.95 

48.97 

4.6  1  23.51 

22.81 

4.7 

57-49 

24.51 

5.4 

71.45 

50.12 

5.4 

9-13 

35.87 

5.5 

58.94 

4923 

5-6    23.73 

23.06 

5.7 

57.88 

24.62 

6.4 

70.91 

50.35 

6.4 

9.10 

36.13 

6.5 

58.94 

49.50 

6.6    23.99 

23.30 

6.7 

58.29 

24.72 

7-4 

7039 

50.60 

7-4 

9.07 

36.40 

7.5 

58.95 

49.78 

7.6  ,  24.29 

23.55 

7-7 

58.72 

24.82 

8.4 

69.84 

50.85 

8.4 

9.04 

36.69 

8.5 

58.96 

50.08 

8.5 

24.60 

23.83 

8.7 

59.18 

24.93 

9-4 

69.22 

51.12 

9.4 

9.00 

37.00 

9-5 

58.95 

50.40 

9-5 

24.90 

24.13 

9-7 

59.66 

25.06 

X0.4 

68.50 

51-38 

10.4 

8.96 

37.32 

10.5 

58.93 

50.74 

10.5 

25.17 

24.45 

10.7 

60.X5 

25.20 

11.4 

67.69 

51.64 

11.4 

8.90 

37-63 

"5 

58.90 

51.08 

"•5 

25.40 

24.78 

11.7 

60.63 

25.37 

12.4 

66.80 

51.88 

X2.4 

8.83 

37-93 

".5 

58.85 

51-41 

12.5 

25-56 

25.12 

12.7 

61.08 

25.58 

13.4 

65.86 

52.09 

13-4 

8.74 

38.20 

13.5 

58.79 

51.72 

13.5 

25.66 

25-45 

13.7 

61.49 

25.81 

14.4 

64.91 

52.27 

14.4 

8.65 

38.45 

14.5 

58.73 

52.01 

14-5 

25-70 

25.78 

14.7 

61.86 

26.03 

iS-4 

63-98 

5243 

iS'4 

8.56 

38.67 

15.5 

58.65 

52.28 

15-5    25.71 

26.09 

15.6 

62.19 

26.25 

16.4 

63.11 

52.58 

16.4 

8.48 

38.88 

x6.4 

58.58 

52.53 

16.5 

25-71 

26.38 

16.6 

62.50 

26.46 

17.4 

62.32 

52.72 

17.4 

8.40 

39.08 

17.4 

58.52 

52.77 

17-5    25.74 

26.65 

17.6 

62.80 

26.66 

18.4 

61.58 

52.87 

18.4 

8.33 

39.28 

18.4 

58.47 

5301 

18.5 

25.80 

26.91 

x8.6 

63.11 

26.84 

19.4 

60.86 

5303 

19.4 

8.27 

3950 

X9.4 

58.43 

53.26 

19-5 

25.89 

27.X8 

19.6 

63.45 

27.00 

20.3 

60.12 

53-21 

20.4 

8.21 

39-73 

20.4 

58.39 

53.52 

20.5 

26.00 

27.46 

20.6 

63.82 

27.17 

21.3 

59-34 

53-40 

21.4 

8.14 

39-99 

21.4 

58.34 

53-81 

21.5    26.13 

27-75 

21.6 

64.22 

27.35 

22.3 

58.50 

53-61 

22.4 

8.07 

40.26 

22.4 

58.30 

54.12 

22.5  \  26.26 

28.07 

22.6 

64.63 

27-55 

«3-3 

57.59 

53-81 

23.4 

7-99 

40.53 

23.4 

58.24 

54.43 

23.5    26.36 

28.40 

23.6 

65.04 

27.77 

24.3 

56.61 

54.00 

24.4 

7.90 

40.80 

24.4 

58.17 

54.74 

24.5    26.41 

28.75 

24.6 

6544 

28.0X 

«S.3 

55-57 

54.19 

25.4 

7.80 

41.06 

25.4 

58.09 

55.05 

25.5 

26.42 

29.10 

25.6 

65.8X 

28.27 

26.3 

54.48 

54.35 

26.4 

7.68 

41.31 

26.4 

57.99 

55.35 

26.5 

26.39 

29.45 

26.6 

66.15 

28.55 

27.3 

53.38 

54.49 

27.4 

7.56 

41-53 

27-4 

57.88 

55.63 

27.5 

26.31 

29.80 

27.6 

66.46 

28.84 

a8.3 

5a.28 

54.61 

28.4 

7-44 

41.74 

28.4 

57.77 

55.90 

28.5 

26.19 

30.13 

28.6 

66.74 

29.13 

29-3 

51-19 

54.71 

29.4 

7-32 

41.92 

29.4 

57-66 

56.14 

29.5 

26.04 

30.45 

29.6 

67.00 

29.41 

30.3 

50.13 

54.79 

30.4 

7.21 

42.09 

30.4 

57-55 

56.36 

30.5 

25.88 

30.76 

30.6 

67.24 

29.68 

31.3 

49.12 

54.86 

31-4 

7.10 

42.25 

31.4 

57.45 

56.57 

31.5 

25.72 

31.04 

31.6 

67.46 

29.95 

32.3 

48.19 

54.93 

32.4 

7.00 

42.40 

32-4 

57-35 

56.78 

32.5 

25-58 

31-32 

32.6    67.67 

30.20 

51.99       +51.98 

6.94        -I-6.86 

8.20        +8.14 

31. 

38          +31.37 

23.46        +23.44 

ff*  12™      47'i9S 

gH  a^m     55-.328 

lo**  20™     42'.090 

12^  i4«     27V330 

15**   4"       39'-67 

^"^  53'      33".49 

+8x*'  42'     28".5i 

+82^59'     48".65 

+88*>io'     35".93 

+87^*33'       52".i7 

[Bph  14] 

, 

266 


APKIL,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oiooiiibiidge  1119. 

Mag.  7.0 

IB 

[.  Diaconli. 
Mag.  4.6 

80  H.  Camelop. 

Mag.  5.3 

Bradley  1672. 

Mag.  6.3 

€kooiiibtidge2883. 

Mag.  7.2 

Mean 
Sotor 
Date. 

Right 
Asccn- 

• 

SlOll. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Risht 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 

Solar 
Date. 

Right 

Ascen. 

sion. 

Dedi. 
natioQ 

North. 

h  m 

9        r 

h    m 

•      1 

h  m 

e       r 

h    m 

•     / 

h  m 

9    t 

Apr. 

813 

+88  S3 

ft 

Apr. 

925 

>8i  42 

Apr. 

10  20 

+82  59 

Apr. 

13  15 

+88  10 

Apr. 

IS  s 

+8733 
tt 

1-3 

8 
48.19 

54.93 

1.4 

s 
7.00 

43.40 

1.4 

s 
57.35 

56.78 

1.5 

25.58 

31-32 

1.6 

s 

7.67 

30.20 

2.3 

47-31 

55.01 

2.4 

6.90 

42.56 

2.4 

57.26 

56.99 

2.5 

25.47 

31.59 

2.6 

7-89 

30.43 

3-3 

46.46 

55.10 

3-4 

6.8x 

42.73 

3-4 

57.18 

57.20 

3.5 

25-39 

31.85 

3.6 

8.13 

30.65 

4.3 

45.60 

55.21 

4.4 

6.72 

42,92 

4.4 

57.10 

57-43 

4.5 

25-34 

32.1a 

4.6 

8.39 

30.87 

S-3 

44.70 

55-33 

5.4 

6.64 

43." 

5.4 

57.02 

57.67 

5.5 

25.29 

32.41 

5-6 

8.68 

31.11 

6.3 

43-73 

55.45 

6.4 

6.54 

43-33 

6.4 

56.93 

57.92 

6.5 

2523 

32.72 

6.6 

8.98 

31-37 

7-3 

42.69 

55.57 

7-3 

6.43 

43.53 

7.4 

56.83 

58.18 

7-5 

25-13 

3305 

7.6 

9.27 

31-64 

8.3 

41.57 

55.67 

8.3 

6.31 

43.72 

8.4 

56.71 

58.44 

8.5 

24.96 

33-38 

8.6 

9-53    31-94 

1 

9-3 

40.39 

55.74 

9.3 

6.17 

4389 

9.4 

56-57 

58.68 

9.5 

34.73 

33.70 

9.6 

9-75    32.27 

10.3 

39.20 

55.78 

10.3 

6.03 

44.03 

10.4 

56-43 

58.90 

10.5 

34.45 

34.0a 

10.6 

9.92 

32.60 

II-3 

38.03 

55-79 

".3 

5.89 

44.15 

11.4 

56.28 

59.09 

"5 

24.12 

34-32 

II.6 

10.05 

32-93 

ia.3 

36.92 

55.78 

13.3 

5.75 

44.25 

12.4 

56.14 

59-25 

".5 

23.77 

34.59 

12. 6 

XO.15 

33-23 

13-3 

35.88 

55.76 

13.3 

5.63 

44.33 

13.4 

• 

56.01 

59-39 

13.5 

23-43 

34.83 

13.6 

10.23 

33.52 

14-3 

34.93 

55.75 

14-3 

5.51 

44.41 

14.4 

55.88 

59.53 

14.4 

23.12 

35.07 

14.6 

10.31 

33-79 

15.3 

34.02 

55-75 

15.3 

5-40 

44.50 

15.4 

55.76 

59-67 

15-4 

22.86 

35.30 

15.6 

10.40 

34-05 

16.3 

33-12 

55-77 

16.3 

5.30 

44.60 

16.4 

55.65 

59.83 

16.4 

22.63 

35-53 

16.6 

10.52 

34.30 

17-3 

32.21 

55.80 

17-3 

5-20 

4472 

17.4 

55.55 

60.01 

17.4 

22.42 

35-78 

17.6 

10.67 

34.57 

18.3 

31-25 

55.83 

18.3 

509 

44.85 

18.4 

55.44 

60.20 

18.4 

22.22 

36.04 

18.6 

10.84 

34.84 

193 

30.22 

55.87 

19-3 

4.97 

44.99 

19.4 

55.32 

60.41 

19.4 

22.00 

36.33 

19.6 

1Z.02 

35." 

30.3 

29.14 

55.91 

20.3 

4.84 

45.13 

20.4 

55.19 

60.61 

30.4 '  21.74 

36.63 

30.5 

II.30 

35-42 

1 
31.3  :  28.01 

55.94 

21.3 

4.70 

45.26 

21.3 

55.04 

60.80 

21.4 

21.43 

36.93 

31.5 

11.36 

35-74 

22.3  I  26.83 

55.94 

22.3 

4.56 

45-37 

22.3 

54.89 

60.99 

22.4 

21.08 

3724 

33.5 

11.48 

36.08 

23-3 

25.63 

55.92 

23.3 

4.41 

45.46 

23.3 

54-74 

61.16 

23.4 

20.68 

37.53 

23.5 

11-57 

36.43 

24.3 

24.44 

55-88 

24.3 

4.26 

45.53 

24.3 

54.57 

61.31 

24.4 

20.25 

37.81 

34-5 

11.62 

36.78 

25-3 

23.27 

55.82 

25.3 

4.II 

45.58 

25.3 

54.40 

61.45 

25.4 

19.80 

38.07 

25.5 

11.64 

37-" 

26.2 

22.14 

55-75 

26.3 

3-97 

45.61 

26.3 

54.24 

61.56 

26.4 

19.33 

38.32 

36.5 

11.63 

37-*6 

27.2 

21.07 

55-66 

273 

3.83 

4563 

27.3 

54.08 

61.65 

27.4 

18.85 

38-54 

37-5 

Z1.61 

37-79 

28.2 

20.08 

55.56 

28.3 

370 

45.65 

28.3 

53.92 

61.73 

28.4 

18.39 

38-75 

38.5 

11.57 

38.10 

29.2 

19.14 

55.47 

29.3 

3.58 

45.66 

293 

53.78 

61.81 

39.4 

17.96 

38-95 

29-5 

11-55 

38.38 

30.2 

18.25 

55.39 

30.3 

3.46 

45.68 

30.3 

53.64  \  61.89 

30.4 

17.56 

39-14 

30.5 

11-54 

38.64 

312 

17.38 

55.34 

31.3 

3.35 

45-71 

31.3 

53.52    61.98 

31-4 

17.19 

39-33 

31-5 

11.54    38.90 

1 

52.04        + 

52.03 

6. 

94        +6.87 

8.21         -1-8.14 

31.43       +31.41 

23-48         +23.46 

8»^  12™         i 

t7'.i95 

9^ 

24"     55*.3?8 

io*»  20"     42".090 

12^  i4«     27'.330 

15^    4"       39*67 

+88° 

53'      3, 

3".49 

-»-8i° 

42'      2\ 

8".5i 
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59'     4 

8".65 
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5".93 
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33' 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Onombzidce  1119. 

Mag.  7.0 

1  H.  DiaconlB. 

Mag.  4.6 

80  H.  Camelop. 
Mag.  5.3 

Biadley  1678. 

Mag.  6.3 

CkoombzldceSSSS. 

Mag.  7.3 

Mean 

Solar 
Date. 

Risht 

Ajoen- 

sion. 

Decti- 
natioo 
North. 

Mean 

Salar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right. 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h   m 

•     1 

h   m 

e       t 

h   m 

•     t 

h   m 

«     1 

h   m 

0     0 

Hay 

812 

+88  S3 

ft 

May 

924 

+81  43 
n 

May 

10  30 

+83    0 
11 

May 

13  15 

+8810 

May 

15    5 

+8733 

1.2 

77.38 

55-34 

1.3 

s 
63.35 

45.71 

1.3 

s 
53-52 

1.98 

1.4 

8 
17.19 

39.33 

1-5 

s 
".54 

38.90 

2.2 

76.50 

55.29 

2.3 

63.24 

45.76 

2.3 

53-40 

3.08 

2.4 

16.84 

39.53 

2.5 

".57 

39.17 

3-2 

75-57 

55.25 

3.3 

63.12 

45.83 

3.3 

53-27 

3.30 

3.4 

16.49 

39-74 

3.5 

11.61 

39.46 

4.2 

74.59 

55.21 

4.3 

63.99 

45.88 

4.3 

53.13 

3.38 

4.4 

16.I3 

39-97 

4.5 

11.65 

39.76 

5-2 

73-54 

55.15 

5.3 

63.85 

45-93 

5-3 

52.97 

2.45 

5-4 

15.70 

40.31 

5.5 

11.67 

40.08 

6.3 

72.42 

55.07 

6.3 

63.71 

45.96 

6.3 

52.81 

3.56 

6.4 

15.21 

40.46 

6.5 

11.66 

40.43 

7.2 

71.39 

54.96 

7.3 

63.56 

45.96 

7.3 

53.64 

3.64 

7-4 

14.67 

40.70 

7.5 

11.60 

40.78 

8.2 

70.19 

54.82 

8.3 

63.41 

45-94 

8.3 

52.46 

3.69 

8.4 

14.08 

40.91 

8.5 

11.49 

41.13 

9.2 

69.13 

54.65 

9.3 

63.36 

45-89 

9.3 

52.27 

3.73 

9.4 

13.47 

41.09 

9.5 

"34 

41.45 

10.2 

68.15 

54.47 

10.3 

63.13 

45.82 

10.3 

52.09 

2.73 

10.4 

13.86 

41.34 

10.5 

IZ.17 

41.76 

II.2 

67.37 

54.29 

"•3 

61.99 

45.74 

"3  1  51.93 

2.73 

11.4 

13.37  1  41.38 

"5 

10.99 

42.05 

13.2 

66.47 

54." 

12.3 

61.88 

45.66 

12.3 

51.79 

3.73 

12.4 

"73 

41.50 

13.5 

10.83 

43.33 

13-2 

65.70 

53.96 

13.3 

61.77 

45.60 

13.3 

51.65 

3.73 

13.4 

H.33 

41.62 

13.5 

10.69 

42.57 

14.2 

64.93 

53.83 

14.2 

61.66 

45.56 

14.3 

51.51 

3.74 

14.4 

10.76 

41.75 

14.5 

10.58 

43.83 

15-2 

64.14 

53.71 

15.2 

61.55 

45-54 

15.3 

51.38 

3.77 

154 

10.31 

41.90 

15.5 

10.49 

4309 

16.2 

63-31 

53-6o 

16.3 

61.43 

45-53 

16.3 

51.25 

3.81 

16.4 

9.86 

43.07 

16.5 

10.41 

43.37 

17.2 

63.41 

53-49 

17.3 

61.30 

45.51 

17.3 

51.10 

3.86 

17.4 

9.38 

43.35 

17.5 

10.33 

43.66 

18.2 

61.46 

53-37 

18.2 

61.17 

45-48 

18.3 

50.94 

3.92 

18.4 

8.86 

42.43 

18.5 

10.34 

43.96 

19.2 

60.48 

53.22 

19.3 

61.03 

45-44 

19.3 

50.77 

2.96 

19.4 

8.30    43.61 

I9.S 

10. 13 

44.38 

20.2 

59.48 

53.05 

30.3 

60.89 

45-39 

20.3 

50.59 

2.99 

20.3 

7.70 

43.78 

20.5 

9.96 

44.63 

2X.2 

58.48 

52.87 

3Z.3 

60.74 

4532 

21.3 

50.41 

3.00 

21.3 

7.06 

43.94 

31.5 

9.78 

44.95 

22.2 

57.51 

52.67 

23.3 

60.60 

45.22 

22.3 

50.23 

2.99 

22.3 

6.40    43.09 

22.5 

9.56 

45.27 

23.2 

56.59 

52.45 

23.3 

60.47 

45-11 

23.3 

50.05 

3.96 

23.3 

5.72 

43.23 

23.5 

9.31 

45.58 

24.2 

55.74 

52.21 

34.3 

60.34 

44.98 

24.3 

49.87 

3.90 

24.3 

5.04 

43.32 

24.5 

9.05 

45.88 

25.2 

54.95 

51.97 

25.3 

60.22 

44.84 

25-3 

49.71 

2.83 

25.3 

4.37 

43.40 

25.5 

8.78 

46.16 

26.2 

54.23 

51.73 

36.3 

60.10 

44.70 

26.3 

49.56 

2.75 

26.3 

3.73 

43.47 

26.5 

8.51 

46.41 

27.2 

53.58 

51.50 

37.3 

59-99 

44.57 

27-3 

49.41 

3.67 

27.3 

3.14    43.53 

27.4 

8.36 

46.65 

28.2 

52.97 

51.29 

28.2 

59.89 

44.44 

28.2 

49.28 

3.60 

28.3 

2.58 

43.58 

28.4 

8.03 

46.87 

29.2 

52.38 

51.09 

39.3 

59-79 

44.32 

29.2 

49.16 

2.54 

29.3 

3.06 

43.64 

29.4 

7.79 

47.09 

30.2 

51.75 

50.91 

30.3 

5969 

44.32 

30.2 

49.03 

2.50 

30.3 

1.55 

43.72 

30.4 

7.57 

47.33 

31.2 

51.08 

50.73 

31.2 

5959 

44.12 

31-2 

48.89 

2.47 

31.3 

1.03      43.81 

31.4 

7.37 

47.57 

32.1 

50.35 

50.54 

32.2 

59.48 

44.03 

32.2 

48.75 

2.44 

32.3 

0.46     43.91 

32.4 

7.16 

47.83 

52.01           +52.00 

6.94            +6.87 

8.31 

+8.15 

31. 

46         +31.44 

23. 

51 

+23.49 

tf*  i2«      47".  19s 

9»»  34«     55*.328 

lo**  20*     4 

^".090 

I2»» 

14"     27«.33o 

15*^ 

4"       39".67 

+88« 

S3'      3, 

3".49 

+81° 

42'     3l 

3".5i    1 

•f82** 

59'     4^ 

5".6s 

+88° 

10'     3! 

5".93   1 

+87° 

Z3' 

52".i7 

[Bl»hz4] 
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JUNE,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Ofoombiidge  1119. 

Mag.  7.0 

1  H.  DraconlB. 
Mag.  4.6 

80  H.  Camelop. 

Mag.  5.3 

Bradley  1872. 

Mag.  6.3 

Oxoombiidge  8888. 

Mag.  7.2 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decii- 
naUon 
North. 

h  m 

•     1 

h  m 

•    / 

h  m 

•     f 

h   m 

•     t 

h    m 

0    f 

June 

812 

+8853 

June 

924 

+81  42 

June 

10  20 

+8259 

June 

12  14 

+88  10 

June 

15    4 

+8733 

Z.X 

8 
50-35 

50.54 

1.2 

s 
59-48 

44.03 

1.2 

8 
48.75 

62.44 

1-3 

8 
60.46 

43.91 

1.4 

s 
67.16 

47.85 

3.1 

4956 

50.33 

2.2 

59-36 

4392 

2.2 

48.59 

62.40 

2-3 

59-84 

44.01 

2.4 

66.93 

48.12 

31 

48.74 

50.10 

3-2 

59-23 

43-79 

3-2 

48.42 

62.34 

3-3 

59.16 

44.11 

3-4 

66.66 

48.42 

4.1 

47-93 

49.84 

4.2 

59-10 

43-63 

4-2 

48.25 

62.25 

4-3 

58.44 

44-19 

4.4 

66.34 

48.71 

51 

47.16 

49-56 

5-2 

58.97 

43.44 

5.2 

48.07 

62.14 

5-3 

57-70 

44.24 

5-4 

65.98 

48.99 

6.1 

46.47 

49.26 

6.2 

58.85 

43-24 

6.2 

47.90 

62.00 

6.3 

56.95 

44.26 

6.4 

6559 

49-25 

71 

4589 

48.95 

7-2 

58.75 

43.02 

7.2 

47-74 

61.84 

7.3 

56.22 

44.25 

7-4 

65-18 

49-49 

8.1 

45-40 

48.65 

8.2 

58.66 

42.79 

8.2 

47.60 

61.68 

8-3 

55-53 

44.23 

8.4 

64.78 

49.70 

9.1 

44-97 

48.37 

9-2 

58.58 

42.57 

9.2 

47.48 

61.52 

9-3 

54-89 

44.20 

9-4 

64.41 

49.88 

10. 1 

44-58 

48.12 

10.2 

58.50 

42.37 

10.2 

47.36 

61.37 

10.3 

54-30 

44.18 

10.4 

64.06 

50.06 

II. I 

44.17 

47.87 

II.2 

58.42 

42.20 

II. 2 

47-24 

61.25 

"-3 

53-74 

44-17 

11.4 

6374 

50.35 

12. 1 

43-73 

47-63 

12.2 

58.33 

42.04 

12.2 

47.12 

61.14 

12.3 

53.19 

44.18 

12.4 

63.44 

50-44 

131 

43-24 

47-39 

13-2 

58.24 

41.88 

13.2 

47.00 

61.03 

13.3 

52-62 

44.20 

13-4 

6315 

50.64 

14.1 

42.70 

47.16 

14.2 

58.15 

41.72 

14.2 

46.86 

60.93 

14.3 

52.02 

44-23 

14.4 

62.85 

50.86 

15.1 

42.11 

46.92 

15.2 

58.05 

41.55 

15-2 

46.72 

60.82 

15-3 

51-39 

44.26 

15-4 

62.53 

51.09 

16. 1 

41-51 

46.64 

16.2 

57-95 

41.37 

16.2 

46.57 

60.70 

16.3 

50-72 

44.28 

16.4 

62.18 

51.34 

17. 1 

40.91 

46-35 

17.2 

5784 

41.17 

17.2 

46.41 

60.57 

17-3 

50.01 

44-29 

17.4 

61.81 

51.58 

18.1 

40.34 

46.05 

18.2 

57-73 

40.95 

18.2 

46.26 

60.42 

18.3 

49.28 

44.29 

18.4 

61.40 

51.82 

19.1 

39.81 

45-72 

19.2 

57-63 

40.71 

19.2 

46.11 

60.24 

19-3 

48.54 

44.27 

19.4 

60.96 

52.04 

ao.i 

39-34 

45.39 

20.1 

57-53 

40.45 

20.2 

45.96 

60.04 

20.3 

47-79 

44-22 

20.4 

60.50 

52.25 

21. 1 

38.9s 

45-05 

21. 1 

57-45 

40.19 

21.2 

45.8a 

59.83 

21-3 

47.06 

44-15 

21.4 

60.03 

52.44 

22.1 

38.64 

44.71 

22.1 

57.38 

3992 

22.2 

45-68 

59-61 

22.3 

46.36 

44.07 

22.4 

59.56 

52.61 

23.1 

38.41 

44-38 

23-1 

57-31 

39.66 

23.2 

4556 

59-39 

23-3 

45.70 

43-98 

23.4 

59- 10 

52.76 

24.1 

38-23 

44-07 

24.1 

57-25 

39-40 

24.2 

45.46 

59.17 

24-3 

45.08 

43.88 

24.4 

58.65 

52.88 

251 

38.06 

43.78 

25.1 

57.20 

39-15 

25.2 

45-37 

58.96 

25-3 

44-50 

43.78 

25.4  1  58.22 

52-99 

26.1 

37-89 

43-50 

26.1 

57.15 

38.92 

26.2 

45-27 

58.76 

26.2 

43-95 

43-69 

26.4 

57.83 

53.11 

27.1 

37-70 

4323 

27.1 

57-09 

38.71 

27.2 

45-17 

58.59 

27.2 

43-40 

43.61 

27.4  j  57  46  1  53.25 

28.1 

37-43 

42.96 

28.1 

57-02 

38.50 

28.2 

45.06 

58-42 

28.2 

42-83 

43-55 

28.4 

57.08 

53-40 

29.1 

37-11 

42.68 

29.1 

56.95 

38.28 

29.2 

44-95 

58.25 

29.2 

42.22 

43-50 

29.4 

56.69 

53-57 

30.1 

36.75 

42.37 

30.1 

56-87 

38.04 

30.2 

44.83 

58.06 

30.2 

41-55 

43-45 

30.4 

56.27 

53.75 

311 

36.39 

42.04 

3I-I 

56.79 

37-78 

31-2 

44.70 

57-85 

31.2 

40.84 

43-38 

31.4 

55-81  1  53.94 

51.92        +51-91 

6.94        +6.86 

8.21        +8.15 

31.47       +31.45 

23.53         +23.51 

gh  12m      47«.i95 

9»»  24"     55'-328 

10*^  20™     42».090 

I2*»  i4»     27".330 

15b    4m       39t.67 

+88**  53'      33".49 

+81**  42'     28".5i 

+82^59'     48".65 

+88«io'     35".93 

■^87**  33'       52".i7 

[Eph  X4 

1 

JULY,  1914. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Gfoombzldge  1119. 

1  H.  Bzaconis. 

80  H.  Camelop. 

Bzadley  1672. 

QioomlNldge  8388. 

Mag.  7.0 

Mag.  4.6 

Mag.  5.3 

Mag.  6.3 

Mag.  7.2 

Mean 

Right 

Dccli- 

Mean 

Right 

Dedi. 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Sdar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

«Solar 

Ascen- 

nation 

^lar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

DaU. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

Noith, 

h   m 

•     / 

h   m 

•     / 

h  m 

•     $ 

h   m 

•     1 

h  m 

0     / 

July 

8X2 

+8853 

July 

924 

+81  42 

July 

1020 

+82  59 
ft 

July 

12  I4 

+88  10 

July 

IS    4 

+8733 

I.I 

9 
36.39 

42.04 

I.X 

8 
56.79 

37.78 

1.2 

s 
44-70 

57.85 

X.2 

s 
40.84 

43.38 

1-4 

55.81 

53-94 

2.1 

36.07 

41.69 

2.1 

56.71 

37-49 

2.2 

4456 

57.61 

2.2 

40.10 

43.29 

2.3 

55-31 

54.12 

3-1 

35.82 

41.32 

3-1 

56.63 

37-18 

3.2 

44.43 

57-35 

3.2 

39.35 

43.17 

Z-Z 

54.78 

54.27 

4.1 

3565 

40.94 

4.1 

56.57 

36.85 

4.1 

44-31 

57.06 

4.2 

38.62 

43.02 

4.3 

54.23 

54.40 

5.1 

35-60 

40.56 

5.1 

56.52 

36.51 

5.1 

44.21 

56.77 

5.2 

37-93 

42.86 

5-3 

53-67 

54.50 

6.1 

3563 

40.20 

6.1 

56.48 

36.18 

6.1 

44.12 

56.48 

6.2 

37-29 

42.68 

6.3 

53-12 

54.57 

7.1 

35-70 

39-86 

7.1 

56.45 

35.87 

7-1 

44.04 

56.20 

7.2 

36.70 

42.50 

7-3 

5?-6i 

54.63 

8.0 

35.78 

39.55 

8.1 

56.42 

35.58 

8.1 

4396 

55.94 

8.2 

36.15 

42.33 

8.3 

52.12 

54.70 

9.0 

35-84 

39.25 

9.1 

56.40 

35.31 

9.1 

43.89 

55-69 

9-2 

35-62 

42.17 

9-3 

51.66 

54.77 

10.0 

35-86 

38.96 

10. 1 

56.37 

35-05 

10. 1 

43.82 

55.45 

10.2 

3510 

42.03 

10.3 

51.21 

54.84 

II.O 

35.83 

38.67 

II. I 

56.33 

34.80 

II. I 

43.74 

55-22 

II.2 

34.56 

41.90 

".3 

50.77 

54.93 

12 .0 

3576 

38.37 

12. 1 

56.28 

34.54 

12. 1 

43.65 

55-00 

12.2 

33-98 

41.78 

12.3 

50.32 

55.03 

13.0 

35.66 

38.05 

13-1 

56.23 

34.27 

13.1 

43.55 

54.76 

13.2 

33-37 

41.65 

13.3 

49-85 

55-14 

14.0 

35.55 

37-72 

14. 1 

56.17 

33.98 

14.1 

43-44 

54.51 

X4.2 

32.73 

41.52 

14.3 

49-35 

55-26 

15.0 

35.46 

37-37 

15-1 

56.12 

3367 

15.1 

43.34 

54.25 

15-2 

32.07 

41.37 

15-3 

48.83 

55.37 

16.0 

35-41 

37-01 

16. 1 

56.07 

33.35 

16.1 

43.23 

53.96 

16.2 

31.40 

41.21 

16.3 

48.29 

55.46 

17.0 

35-41 

36.64 

17-1 

56.03 

33-02 

17-1 

4313 

53-66 

17.2 

30.72 

41.02 

17-3 

47.72 

55-55 

18.0 

35.49 

36.26 

18.1 

55-99 

32.67 

13.1 

43-04 

53.34 

18.2 

30.05 

40.82 

18.3 

47-13 

55-62 

19.0 

35.64 

35-87 

19.1 

55-97 

32.31 

19. 1 

42.96 

53.01 

19.2 

29.41 

40.60 

19-3 

46.54 

55-66 

20.0 

• 

35.88 

35-50 

20.1 

55-96 

31.95 

20.1 

42.90 

52.68 

20.2 

28.82 

40.36 

20.3 

45-96 

55-68 

21.0 

36.18 

35.15 

21. 1 

55.95 

31.61 

21. 1 

42.84 

52.35 

21.2 

28.27 

40.12 

21.3 

45-40 

55-68 

22.0 

36.51 

34.81 

22.1 

55-95 

31.29 

22.1 

42.79 

52.03 

22.2 

27.76 

39-88 

22.3 

44.87 

55-67 

23.0 

36.85 

34.48 

23.1 

5596 

30.97 

23.1 

42.76 

51.72 

23.2 

27.29 

39-64 

23-3 

44.37 

55-66 

24.0 

37-17 

34.17 

24.1 

55-96 

30.67 

24.1 

42.72 

51-43 

24.2 

26.83 

39-42 

24.3 

43-89 

55.65 

• 

95.0     37.44 

33-87 

25-1 

5596 

30.39 

25.1 

42.68 

51.16 

25.2 

26.37 

39.21 

25-3 

43-42 

55.65 

25.9 

37.65 

33.56 

26.0 

55-95 

30.11 

26.1 

42.62 

50.88 

26.2 

25.88 

39-01 

26.3 

42.94 

55.67 

26.9 

37.81 

33.25 

27.0 

55-93 

29.81 

27.1 

42.56 

50.60 

27.2 

2534 

38.83 

27.3 

42.43 

55-71 

27.9 

37.94 

32.91 

1 

28.0 

5591 

29.48 

28.1 

42.49 

50.31 

28.2 

24.76 

38.63 

28.3 

41.89 

55-76 

28.9 

38.10 

32.55 

29.0 

55.89 

29.13 

29.1 

42.42 

49-99 

29.2 

24.14 

38.41 

29.3 

41.31 

55.80 

29.9 

38.32 

32.18 

30.0 

55.87 

28.76 

30.1 

42.34 

49.64 

30.2 

2351 

38.17 

30.3 

40.70 

55-83 

30.9 

38.61 

31-79 

31.0 

55.86 

28.38 

31-1 

42.27 

49.27 

31-2 

22.89 

37-90 

31-3 

40.08 

55-84 

31.9 

39.01 

31-39 

32.0 

55.86 

27.98 

32.1 

42.22 

48.89 

32.1 

22.30 

37.60 

Z^'Z 

39-45 

55.81 

51.80           +51.79 

6.93         +6.86 

8.20        +8.14 

31.45         +31.44 

23.53         +23.51 

g'^  I2«       47'-i95 

gh  a^m     55B.328 

lo**  20°^     42^.090 

I2»»  I4»     27-.330 

15''    4"       39'.67 

+S8°  53'      33".49 

+81®  4a'     28".5i 

+82®  59'     48".65 

+88^10'     35".93 

+87*^33'       52'M7 

[Bph  Ml 
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AUGUST,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


aroombildi^  1119. 
Mag.  7.0 

1  H.  Dxaconis. 
Mag.  4.6 

80  H.  Camelop. 
Mag.  5.3 

Bradley  1672. 

Mag.  6.3 

Chroombiidge  88tt. 

Mag.  7.2 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecH- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

fa    m 

Decli- 
nation 
Norths 

h   m 

•     1 

h    m 

•     f 

h    m 

•     / 

h   m 

0     1 

•    1 

Aug. 

812 

+8853 
It 

Aug. 

9*24 

+81  42 

Aug. 

10  20 

+8259 

Aug. 

12  14 

+88  10 

Aug. 

15    4 

+8733 

ff 

1.9 

s 
39-51 

31.01 

I.O 

55-86 

27.98 

I.I 

s 
42.22 

48.89 

I.I 

s 
22.30 

37-60 

1-3 

s 
39.45 

55.81 

2.9 

40.07 

30.66 

2.0 

55-88 

27.60 

2.1 

42.19 

48.51 

2.1 

21.77 

37-29 

2.3 

38.83 

55-75 

3-9 

40.64 

30.33 

3-0 

55-91 

27-23 

3-1 

42.17 

48.14 

3-1 

21.30 

36.98 

3-3 

38.25 

5567 

4.9 

41.20 

30.01 

4.0 

55-94 

26.89 

4.1 

42.16 

47-79 

4.1 

20.88 

36.69 

4.3 

37-71 

55S9 

5-9 

41.72 

29.71 

5-0 

55.98 

26.56 

5-1 

42.16 

47-45 

5-1 

20.49 

36.40 

5-3 

37-19 

55-52 

6.9 

42.21 

29.41 

6.0 

56.01 

26.25 

6.1 

42.15 

47-14 

6.1 

20.11     36.13 

6.3 

36.69 

55-45 

7.9 

42.65 

29.12 

7.0 

56.04 

25-94 

7-1 

42.13 

46.84 

7-1 

19.72 

35-87 

7.3 

36.20 

55-39 

8.9 

4304 

28.82 

8.0 

56.06 

25.64 

8.1 

42.11 

46.53 

8.1 

19-31    35-61 

8.2 

35-70 

55-35 

9.9 

43  42 

28.50 

9.0 

56.07 

25-33 

9.0 

42.08 

46.22 

9.1 

18.87    35.36 

9-2 

35-19 

55-32 

10.9 

4381 

28.17 

lO.O 

56.08 

25.00 

lO.O 

42.04 

45-90 

10. 1 

18.40 

35-" 

10.2 

34.66 

55.29 

11.9 

4423 

27.82 

II.O 

56.09 

24.66 

II.O 

42.00 

45-57 

II. I 

17.90 

34.85 

II. 2 

34." 

55.26 

12.9 

4469 

27.47 

12.0 

56.10 

24.31 

12.0 

41.96 

45-22 

12. 1 

17-39 

34.58 

12.2 

33-54 

55.22 

139 

45-21 

27.10 

12.9 

56.11 

23.94 

13.0 

41.93 

44.85 

I3-I 

16.87 

34.28 

13-2 

32.94 

55.17 

14.9 

45.81 

26.73 

13-9 

56.14 

23-56 

14.0 

41.90 

44.47 

14. 1 

16.37 

33-97 

14.2 

32.33 

55- w 

159 

46.48 

26.37 

14.9 

56.18 

23-17 

15.0 

41.88 

44.08 

I5-I 

1590 

33-64 

152 

31-71 

55-01 

16.9 

47.24 

26.03 

15-9 

56.22 

22.79 

16.0 

41.88 

43.69 

16.1 

1547 

33  29 

16.2 

31. II 

54.90 

17.9 

48.04 

25-71 

16.9 

56.27 

22.41 

17.0 

41.89 

4330 

17.1 

15.08 

32.93 

17.2 

30.53 

54.77 

18.9 

48.86 

25.41 

17.9 

5633 

22.04 

18.0 

41.91 

42.92 

18.1 

14.74 

32.58 

18.2 

29.97 

54.62 

19.9 

49.66 

25.12 

18.9 

56.40 

21.70 

19.0 

41.94 

42.55 

19.1 

14.44 

32.23 

19.2 

29.44 

5446 

20.9 

50-43 

24.84 

19.9 

56.47 

21.38 

20.0 

41.98 

42.20 

20.1 

14.17 

31.89 

20.2 

28.94 

54-31 

21.9 

5113 

24.57 

20.9 

56.54 

21.07 

21.0 

42.01 

41.86 

21. 1 

13-91 

31-57 

21.2 

28.45 

54.17 

22.9 

51-76 

24.29 

21.9 

56.59 

20.76 

22.0 

42.03 

41.53 

22.1 

13-63 

31-27 

22.2 

27-97 

54.P3 

33-9 

52.34 

2399 

22.9 

56.64 

20.44 

23.0 

42.04 

41.20 

23.1 

13-31 

30.98 

23-2    27,47 

53-92 

24.9, 

52.94 

23.67 

239 

56.68 

20.11 

24.0 

42.04 

40.87 

24.1 

12.94 

30.68 

24.2 

26.95 

53-83 

259 

53-58 

2333 

24.9 

56.71 

19.76 

25-0 

42.04 

40.51 

25-1 

12.53 

30.37 

25.2 

26.40 

53.73 

26.9 

54.30 

22.98 

259 

56.75 

19-39 

26.0 

42.04 

40.12 

26.1 

12. II 

30.04 

26.2 

25.81 

53-62 

27.9 

55-12 

22.63 

26.9 

56.80 

19.00 

27.0 

42.03 

39-72 

27.1 

11.69 

29.69 

27.2 

25.20 

53.50 

28.9 

56.02 

22.28 

27.9 

56.86 

18.60 

27.9 

42.04 

39-31 

28.1 

11.29 

29.31 

28.2 

24.57 

53-36 

29.9 

56.99 

21.95 

28.9 

56.93 

18.20 

28.9 

42.07 

38.89 

29.1 

10.94 

28.91 

29.2 

23-97 

53.18 

309 

58.00 

21.66 

29.9 

57.02 

17.82 

29.9 

42.12 

38.48 

30.1 

10.66 

28.51 

30.2 

23.40 

52-98 

319 

5900 

21-39 

30.9 

57-" 

17.46 

30.9 

42.17 

38.08 

31.1 

10.43 

28.11 

31.2 

22.86 

52.76 

329 

59-97 

21.14 

31.9 

57.20 

17-13 

31-9 

42.24 

37-71 

32.1 

10.25 

27-73 

32.2 

22.35 

5254     ; 

51.65        +51.64 

6.93        +6.86 

8.20       +8.14 

31- 

42       +31-40 

23-53 

+23-51 

■    8»»  12"*       47"i95 

^h  24m     55».328 

10^  20™     42*.090 

I2>» 

I4»     27".330 

15**    4" 

39'-67 

+88°  53'      33".49 

+81°  42'     28".5i 

+82^59'     48".65 

+88'» 

• 

10'     35"-93 

+87^  33' 

52".i7 

[Bph  14] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Sioombzldee  1119. 

1  H.  Dxaconis. 

80  H.  Camelop. 

Bradley  1672. 

Groombildge  2888. 

Mag.  7.0 

Mag.  4.6 

Mag.  5.3 

1 
J 

Mag.  6.3 

Mag.  7.2 

Mean 

Riffht 

Dedi. 

Mean 

RiEht 

Dcdi. 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Solar 

Ascen> 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Date. 

sioa. 

North. 

DaU. 

North. 

Date. 

sion. 

North. 

DaU. 

sion. 

North. 

Date. 

sion. 

North. 

h   m 

e       t 

h  m 

0     / 

h   m 

•     t 

h   m 

•     1 

h   m 

•     / 

Sept. 

812 

0 

+8853 

Sept. 

924 

+81  42 
ft 

Sept. 

10  20 

+8259 
/I 

Sept. 

12  14 

+8810 
tt 

Sept. 

15    4 

+8733 

1.9 

8 

59-97 

21.14 

1.9 

8 
57.30 

16.82 

1.9 

8 
42.30 

37.36 

I.I 

s 
10.25 

27-73 

1.2 

8 
22.35 

52.54 

2.9 

60.89 

20.89 

2-9 

57-39 

1^.52 

2.9 

42.36 

3703 

2.1 

10.09 

2737 

2.2 

21.88 

52.33 

3-9 

61.7s 

20.65 

3-9 

57.47 

16.22 

3-9 

42.41 

36.70 

3-1 

9-93 

27.02 

3.2 

21.43 

52.13 

4.9 

62.57 

20.41 

4-9 

57-54 

15-92 

4.9 

42.45 

36.37 

4.1 

9.76 

26.68 

4.2 

20.98 

51-94 

5-9 

63.37 

20.15 

5.9 

57.62 

15.61 

5-9 

42.49 

36.04 

5.1 

9.56 

26.35 

5.2 

20.52 

51.77 

6.9 

64.16 

19.87 

6.9 

57-69 

15-28 

6.9 

42.52 

35-69 

6.1 

9-33 

26.02 

6.2 

20.05 

51.60 

7.9 

64.97 

19-59 

7-9 

57-76 

14.94 

7-9 

42.56 

35-33 

7.0 

9-07 

25.69 

7.2 

19.56 

51.45 

8.9 

65.81 

19-30 

8.9 

57-83 

14-59 

8.9 

42.59 

34-95 

8.0 

8.80 

25-35 

8.2 

19.05 

51.29 

9.9 

66.71 

19.00 

9.9 

57-91 

14.23 

9.9 

42.63 

34.56 

9.0 

8.52 

25.00 

9-2 

18.51 

51.11 

10.9 

67.67 

18.70 

10.9 

57-99 

13-87 

10.9 

42.68 

34.16 

lO.O 

8.25 

24.62 

10.2 

17.96 

50.92 

II.9 

68.70 

18.40 

11.9 

58.09 

1350 

II. 9 

42.74 

33.77 

II.O 

8.01 

24.22 

II.2 

17.40 

50.71 

12. 9 

69.81 

18.12 

12.9 

58.20 

13-14 

12.9 

42.82 

33.37 

12.0 

7.80 

23.81 

12.2 

16.86 

50.48 

»3-9 

70.97 

17.86 

13-9 

58.32 

12.80 

13-9 

42.90 

32.97 

130 

7.63 

23.40 

13.2 

16.34 

50.23 

14.9 

72.15 

17.62 

14.9 

58.44 

12.48 

14.9 

43-00 

32.59 

14.0 

7.51 

22.98 

14. 1 

15.84 

49.96 

15-9 

7332 

17.40 

159 

58.56 

12.18 

15-9 

43.10 

32.23 

15-0 

7.44 

22.57 

15.1 

15-37 

49.68 

16.9 

74-46 

17.20 

16.9 

58.68 

11.89 

16.9 

43.20 

31-90 

16.0 

7-41 

22.17 

16.1 

14.94 

49.40 

17.9 

75-55 

17.01 

17.9 

58.80 

II.61 

17.9 

43-30 

31.58 

17.0 

7.40 

21.79 

I7.I 

14-53 

4913 

18.8 

76.58 

16.82 

18.9 

58.91 

"•33 

18.9 

43.38 

31.26 

18.0 

7-39 

21.43 

18.1 

14.13 

48.86 

19.8 

77-54 

16.61 

19.9 

59.00 

11.05 

19.9 

43-45 

30.94 

19.0 

7-34 

21.07 

19. 1 

13.72 

48.62 

20.8 

78.48 

16.38 

20.9 

5909 

10.75 

20.9 

43-52 

30.60 

20.0 

7-25 

20.72 

20.1 

13-30 

48.40 

21.8 

79-45 

16.12 

21.9 

59-19 

10.42 

21.9 

43.58 

30.23 

21.0 

7.11 

20.36 

21. 1 

12.85 

48.19 

22.8 

80.47 

15.85 

22.9 

5930 

10.07 

22.9 

43-65 

29.84 

22.0 

6.93 

19.99 

22.1 

12.36 

47.97 

23.8 

81.58 

15-58 

239 

59-41 

9.72 

239 

43.73 

29.44 

23.0 

6.75 

19.60 

23-1 

11.85 

47.73 

24.8 

82.77 

15-32 

24.9 

59-53 

9-37 

24.9 

43-82 

29.04 

24.0 

6.60 

19.18 

24.1 

11-33 

47.47 

25.8 

84.05 

15.07 

25-9 

59-66 

9-03 

259 

43-93 

28.64 

24.9 

6.50 

18.75 

25-1 

10.82 

47.19 

26.8 

85.37 

14.85 

26.9 

59-80 

8.71 

26.9 

44-05 

28.26 

25-9 

6.46 

18.31 

26.1 

10.33 

46.88 

27.8 

86.70 

14.66 

27.9 

59-95 

.8.42 

27.9 

44.18 

27.90 

26.9 

6.48 

17.88 

27.1 

9.89 

46.55 

28.8 

88.00 

14.50 

28.9 

60.10 

8.15 

28.9 

44.32 

27.56 

27.9 

6.56 

17.46 

28.1 

9-49 

46.22 

29.8 

89.24 

14.35 

29-9 

60.25 

7.90 

29.9 

44.45 

27.25 

28.9 

6.66 

17.06 

29.1 

9-13 

4590 

30.8 

90.41 

14.21 

30.9 

60.38 

765 

30.9 

44-58 

26.96 

29.9 

6.77 

16.68 

30.1 

8.80 

45.58 

31.8 

91  53 

14.06 

31-9 

60.50 

7.41 

31-9 

44.69 

26.66 

30.9 

6.87 

16.31 

3I-I 

8.47 

45.28 

32.8 

92.61 

13.90 

32.9 

60.62 

7-17 

32.9 

44.80 

26.35 

31.9 

6.94    15.95 

32.1 

8.13 

44.99 

SI- 

54       +51.53 

6.93        -^6.86 

8.20        +8.14 

31- 

36       +31.35 

23.52             +23.50 

8»^  i2«      47M95 

^  24»     55"-328 

10**  20**     42*.o90 

I2»» 

14"     2  7". 330 

IS*"    4""       39".67 

+«8* 

53'      3, 

J".49   1 

.f8i^ 

42'     2I 

5".5i 

+82*=^ 

59'     4^ 

5".65    1 

+88° 

10'     3, 

S".93 

-f87° 

33' 

52".i7 

[Hphx4) 
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OCTOBER,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Gf  oomlNldce  1119. 
Mag.  7.0 

1  H.  Dzaconis. 

Mag.  4.6 

80  H.  CSamelop. 

Mag.  5.3 

Biadley  1672. 

Mag.  6.3 

Oroomlnidce  nst. 

Mag.  7.9 

Mean 
Solai 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 

nation 
North. 

Mean 

Solar 
Date. 

Right 
Aacen- 

Decli- 
nation 
North, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decti- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
sioQ. 

Decli- 
nation 
North. 

h  m 

0     / 

h   m 

•     / 

h  m 

•     / 

h   m 

0     1 

h   m 

0    / 

Oct. 

813 

+8853 
11 

Oct. 

925 

+81  42 

Oct. 

10  ao 

+8259 
If 

Oct. 

12  14 

+88  10 

Oct. 

15    3 

+8733 
It 

1.8 

s 
31-53 

14.06 

1.9 

s 
0.50 

7.41 

1.9 

s 
44.69 

26.66 

1.9 

s 
6.94 

15.95 

I.I 

68*47 

45-28 

2.8 

32.61 

13-90 

2.9 

0.62 

7-17 

2-9 

44.80 

26.35 

2.9 

6.99 

15-59 

2.1 

68.13 

44-99 

3-8 

33.68 

13-73 

3.9 

0.74 

6.91 

3.9 

44.90 

26.05 

3.9 

7.01 

15-24 

31 

67.79 

44.72 

4.8 

34.75 

13-55 

4-9 

0.86 

6.64 

4.9 

45.00 

25-74 

4.9 

7.01 

14.89 

4.1 

67-43 

44-46 

5.8 

35.85 

13.36 

5.9 

0.98 

6.36 

5-9 

4509 

25-41 

5.9 

7.01 

14.52 

5.1 

67.05 

44.19 

6.8 

36.98 

13.16 

6.8 

1. 10 

6.07 

6.9 

45.20 

25.07 

6.9 

7.01 

14.13 

6.1 

66.65 

43.92 

7.8 

38.17 

12.97 

7.8 

1.23 

5-78 

7-9 

45-32 

24.72 

7.9 

7.03 

13-73 

7.1 

66.24 

4364 

8.8 

39.42 

12.78 

8.8 

1-37 

548 

8.9 

45-44 

24.37 

8.9 

7.09 

13-32 

8.1 

65.83 

43-34 

9.8 

40.74 

12.60 

9.8 

1.52 

S.19 

9-9 

45.57 

24.02 

9.9 

7.18 

12.90 

9.1 

65.43 

43-02 

10.8 

42.11 

12.44 

10.8 

1.68 

4.92 

10.9 

45-72 

23.67 

10.9 

7.31 

12.47 

10. 1 

6504 

42.68 

11.8 

43.51 

12.31 

11.8 

1.85 

4.67 

11.9 

45.88 

23-33 

II.9 

7-50 

12.05 

II. I 

64.68 

42.32 

12.8 

44.92 

12.20 

12.8 

2.02 

4-44 

12.9 

46.04 

23.02 

12.9 

7.73 

11.64 

12. 1 

64.36 

41.95 

13.8 

46.30 

12. II 

13-8 

# 

2.19 

4.23 

13-9 

46.20 

22.73 

13.9 

7.98 

11.25 

131 

64.07 

41.57 

14.8  j  4761 

12.03 

14.8 

2-35 

4.03 

14.9 

46.36 

22.46 

14.9 

8.24 

10.88 

14. 1 

63.81 

41.21 

15.8 

48.86 

"-95 

15.8 

2.50 

3.83 

15.9 

46.51 

22.20 

159 

8.49 

10.53 

I5-I 

6357 

40.86 

16.8 

50.05 

11.86 

16.8 

2.64 

3-63 

16.9 

46.66 

21.94 

16.9 

8.70 

10.19 

16. 1 

63.33 

40.52 

17.8 

51.20 

"•75 

17.8 

2.78 

3-42 

17.9 

46.79 

21.66 

17.9 

8.86 

9-85 

17. 1 

6307 

40.20 

18.8 

52.35 

11.62 

18.8 

2.92 

3.20 

18.9 

46.91 

21.37 

18.9 

8.99 

9-49 

18.I 

62.80 

3990 

19.8 

53-53 

11.49 

19.8 

3.06 

2.95 

19.9 

47.04 

21.06 

19.9 

9.10 

9.12 

19. 1 

62.50 

39-60 

20.8 

54.78 

"■34 

20.8 

3.21 

2.69 

20.9 

47.17 

20.74 

20.9 

9.22 

8.73 

20.0 

62.17 

39.28 

21.8 

56.11 

II. 19 

21.8 

3-37 

2.43 

21.8 

47.32 

20.41 

21.9 

9-37 

8.32 

21.0 

61.82 

38.9s 

22.8 

57.52 

11.05 

22.8 

3-54 

2.17 

22.8 

47.48 

20.08 

22.9 

9-57 

7.90 

22.0 

61.48 

38.60 

23.8 

58.97 

10.95 

23.8 

3-72 

1.94 

23.8 

47.66 

19.77 

23-9 

9.84 

7.48 

23.0 

61.16 

38.23 

24.8 

60.45 

10.88 

24.8 

3.90 

1.74 

24.8 

47.84 

19.48 

24.9 

10.17 

7.07 

24.0 

60.88 

37-83 

25-7 

61.90 

10.84 

25.8 

4.09 

1.56 

25.8 

48.03 

19.21 

25.9 

10.54 

6.68 

25.0 

60.65 

37-42 

26.7 

63.30 

10.81 

26.8 

4-27 

1.40 

26.8 

48.22 

18.97 

26.9 

10.93 

6.32 

26.0 

60.46 

3702 

27.7 

64.64 

10.79 

27.8 

4.45 

1.26 

27.8 

48.41 

18.7s 

27.9 

11.32 

5.98 

27.0 

60.30 

36-63 

28.7 

65.91 

10.77 

28.8 

4.62 

1-13 

28.8 

48.58 

18.55 

28.9 

11.69 

5-66 

28.0 

60.16 

36.26 

29.7 

67.12 

10.75 

29.8 

4.78 

0.99 

29.8 

48.74 

18.34 

29.9 

12.03 

5-34 

29.0 

60.03 

35-91 

307 

68.29 

10.72 

30.8 

4.94 

0.85 

30-8 

48.90 

18.12 

30.9 

12.33 

5-03 

30.0 

59.89 

35-57 

31-7 

69.45 

10.68 

31.8 

5.09 

0.69 

31.8 

49.06 

17.90 

31-9 

12.61 

4.72 

31-0 

59-73 

35-24 

32.7 

70.62 

10.63 

32.8 

5-24 

j   0.5a 

32.8 

49.21 

17.67 

32.9 

12.88 

4.39 

32.0 

59.56 

34.92 

51.47        +51.46 

6.93 

+6.86 

8.19        +8.13 

31 

•31       -^ 

31.29 

2350            +23-48 

gh  ijjn      47».i95 

9^  24»    : 

55*-328 

io»i  20™     42*. 090 

I2»» 

14™     2 

i7"-330 

15**    4""       39'-^ 

+88<>  53'      33".49 

+81^  42'       2 

8".5i 

+82*^59'     48".65 

+88° 

xo'    3 

5"-93 

+87**  33'      5a'M7 

[St>hi4 

1 

NOVEMBER,  1914. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oioombzldge  1119. 
Mag.  7.0 

1  H.  Dxaconis. 

Mag.  4.6 

80  H.  Camdop. 
Mag.  5.3 

Bzadley  1672. 
Mag.  6.3 

Oroombridge  2283« 
Mag.  7.2 

1 

Mean 

Solar 
T)atr. 

Right 

Ascen- 

sicm. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declir 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declir 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 

Ascen- 

sicm. 

Decli. 
nation 
North. 

h  m 

•     t 

h   m 

•    t 

h   m 

•     t 

h  m 

•     1 

h   m 

0     ' 

Nov. 

8  14 

+8853 

Nov. 

925 

+81  41 

11 

Nov. 

10  20 

+8259 

Nov. 

12  14 

+88   9 

Nov. 

15    3 

+8733 

1-7 

s 
10.62 

10.63 

1.8 

s 
5-24 

60.52 

1.8 

s 
49.21 

17.67 

1.9 

12.88 

64-39 

I.O 

s 
59-56 

34.92 

2.7 

11.82 

10.58 

2.8 

5.39 

60.35 

2.8 

49-37 

17.43 

2.9 

13.14 

64.06 

2.0 

59-38 

34.60 

3-7 

1307 

10.52 

3.8 

5.55  60.17 1 

3-8 

49-53 

17.18 

3-9 

13.42 

63.72 

30 

59-17 

34.26 

4-7 

14.37 

10.47 

4.8 

5-72 

60.00 

4.8 

49.70 

16.92 

4.9 

13.74 

63.36 

4.0 

58.97 

33.91 

5-7 

15-72 

10.42 

5.8 

5.90 

59.83 

5.8 

49.88 

16.67 

5-9 

14.10 

63.00 

50 

58.78 

33.55 

6.7 

17.1a 

10.39 

6.8 

6.08 

5967 

6.8 

50.07 

16.42 

6.9 

14.50 

62.63 

6.0 

58.59 

33-17 

7-7 

18.5s 

10.39 

7.8 

6.26 

59-53 

7.8 

50.27 

16.19 

7.9 

14.94 

62.27 

6.9 

58.43 

32.77 

8.7 

19.99 

10.41 

8.8 

6.46 

59.42 

8.8 

50.48 

15.98 

8.9 

15-43 

61.91^ 

7.9 

58.30 

32.36 

9-7 

21.40 

10.45 

9.8 

6.66 

5932 

9.8 

50.69 

15-80 

9.9 

15-94 

61.58 

8.9 

58.21 

31-95 

10.7 

22.76 

10.50 

10.8 

6.85 

59-24 

10.8 

50.90 

15-64 

10.9 

16.46 

61.27 

9-9 

58.17 

31.54 

11.7 

24.05 

10.57 

11.8 

7.03 

59.17 

11.8 

51.10 

15-49 

II. 9 

16.97 

60.98 

10.9 

58.15 

31.14 

12.7 

25.26 

10.63 

12.7 

7.20 

59.10 

12.8 

51-29 

15-34 

12.9 

17.45 

60.71 

11.9 

58.14 

30.76 

13-7 

26.41 

10.68 

13-7 

7-36 

59-03 

13.8 

51.47 

15-19 

13-9 

17.88 

60.44 

12.9 

58.13 

30.40 

14.7 

37.54 

10.71 

14.7 

7-52 

58.94 

14.8 

51.64 

15-04 

14.9 

18.28 

60.17 

13-9 

58.09 

30.06 

157 

28.6S 

10.72 

15-7 

7.68 

58.84 

15.8 

51.80 

14.86 

15-9 

18.67 

5989 

14.9 

58.02 

29.74 

16.7 

29.87 

10.71 

16.7 

7.84 

58.73 

16.8 

51-97 

14.66 

16.9 

19.05 

5958 

15-9 

57.93 

29.40 

17-7 

3^'^3 

10.71 

17.7 

8.01 

58.60 

17.8 

52.15 

14.45 

17.9 

19.44 

59.26 

16.9 

57.83 

29.05 

18.7 

32.47 

10.71 

18.7 

8.19 

58.47 

18.8 

52.34 

14.24 

18.8 

19.88 

58.93 

17.9 

57-72 

28.69 

19.7 

33.86 

10.73 

19.7 

8.39 

58.36 

19.8 

52.55 

14.04 

19.8 

20.38 

58.59 

18.9 

57.62 

28.30 

20.7 

35-29 

10.79 

20.7 

8.59 

58.28 

20.8 

52.77 

13-87 

20.8 

20.93 

58.26 

19.9 

57-55 

27.89 

21.7 

36.70 

10.88 

21.7 

8.78 

58.23 

21.8 

53-00 

13.73 

21.8 

21.53 

5796 

20.9 

57.53 

27.47 

22.7 

38.05 

10.99 

22.7 

8.98 

58.21 

22.8 

53-22 

13.61 

22.8 

22.16 

57.68 

21.9 

57.56 

27.05 

23-7 

39-32 

II. 12 

23-7 

9.17 

58.20 

23.8 

53-44 

13.51 

23.8 

22.79 

57-43 

22.9 

57.63 

26.65 

24.7 

40.51 

11.26 

24.7 

9.36 

58.20 

24.8 

53-65 

13-43 

24.8 

23.41 

57.20 

239 

57-73 

26.26 

25-7 

41.64 

11.40 

257 

9-53 

58.21 

25.8 

53-85 

13-37 

25.8 

24.00 

56.98 

24.9 

57.83 

25-89 

26.7 

42.71 

".53 

26.7 

9.70 

58.22 

26.7 

54.04 

13.30 

26.8 

24.55 

56.77 

25-9 

57-93 

25-54 

27.7 

43-74 

11.64 

27.7 

9.86 

58.21 

27.7 

54-22 

13.22 

27.8 

25.08 

56.57 

26.9 

58.01 

25.21 

28.7 

44-78 

11.74 

28.7 

10.02 

58.19 

28.7 

54.40 

13-13 

28.8 

25.59 

56.36 

27.9 

58.09 

24.90 

29.7 

45-84 

11.83- 

29.7 

10.18 

58.17 

29.7 

54.58 

13-04 

29.8 

26.09 

56.13 

28.9 

58.16 

24.58 

30-7 

46.92 

11.92 

30.7 

10.34 

58.14 

30.7 

54.76 

12.94 

30.8 

26.58 

55.90 

29.9 

58.2*2 

24.25 

31.6 

48.05 

12.01 

31-7 

10.51 

58.11 

31-7 

54.95 

12.83 

31.8 

27.10 

55.66 

30.9 

58.27 

23.92 

32.6 

49-22 

12. II 

32.7 

10.69 

58.09 

32.7 

55-15 

12.73 

32.8 

27.65 

55.41 

31.9 

58.32 

23.57 

51.45       +51-44 

6. 

,93        +6.86 

8.19        +8.13 

31.26      +31.24 

23.47         +23.45 

ghj^m      47».i95 

9^ 

24""     55'-328 

10*^  20™     42'.090 

12**  14"*     27«.33o 

15^   4"       39'.67 

+88'  53'      33"-49 

+81^ 

42'     28".5i 

+82°  59'     48".65 

+88^  10'     35".93 

+87**  33'       52".i7 

84368^ 

'      I914 

li 

I 

[Eph 

14] 
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DECEMBEE,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


GTOombiidge  1119. 
Mag.  7.0 

1  H.  Draconis. 
Mag.  4.6 

80  H.  Camelop. 
Mag.  5.3 

Bradley  1678. 
Mag.  6.3 

Oroombiidce  2888. 

Mag.  7.2 

Mean 
Solar 
Date. 

Right 

Ascenr 

sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decfi- 
nation 
Norlh. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decfi- 
nation 

North. 

h   m 

•     1 

h   m 

•     1 

h   m 

•      1 

h   m 

•      1 

h   m 

•     t 

Dec. 

8  14 

+8853 

Dec. 

925 

+81  41 
II 

Dec. 

10  20 

+8259 

n 

Dec. 

12  14 

+88   9 

II 

Dec. 

15    3 

+8733 

II 

1.6 

8 
48.05 

12.01 

1.7 

a 
10.51 

58.11 

1.7 

s 
54.95 

12.83 

1.8 

s 
27.10 

55-66 

1.9 

58.32 

2357 

2.6 

49.22 

12. II 

2.7 

10.69 

58.09 

2.7 

55-15 

12.73 

2.8 

27.65 

55.41 

2.9 

58.38 

23.2a 

3.6 

50-43 

12.22 

3-7 

10.87 

58.07 

3.7 

55.36 

12.63 

3.8 

28.24 

55.16 

3.9 

58.46 

22.85 

4.6 

51-67 

".35 

4.7 

11.05 

58.07 

4.7 

55-58 

12.55 

4.8 

28.88 

54.92 

4.9 

58.57 

22.47 

5.6 

52.90 

12.51 

5.7    11.24 

58.10 

5.7 

55.81 

12.48 

5.8 

29-56 

54.69 

5-9 

58.71 

22.07 

6.6 

54-11 

12.69 

6.7 

"43 

58.15 

6.7 

56.04 

12.43 

6.8 

30.27 

54.48 

6.9 

58.89 

21.69 

7.6 

55.28 

12.89 

7.7 

1 1. 61 

58.22 

7.7 

56.27 

12.41 

7.8 

31.00 

54.29 

7.9 

59-09 

21.32 

8.6 

56.37 

13.10 

8.7 

11.79 

58.31 

8.7 

56.48 

12.41 

8.8 

31.72 

54.12 

8.9 

59-32 

20.96 

9.6 

57.38 

13.31 

9.7 

11.96 

58.40 

9.7 

56.68 

12.43 

9.8 

32.41 

53-98 

9.9 

59.57 

20.63 

10.6 

58.30 

13.52 

10.7 

12.12 

58.49 

10.7 

56.87 

12.44 

10.8 

33.06 

53.85 

10.9 

59.81 

20.33 

II. 6 

59.19 

13-70 

11.7 

12.27 

58.57 

11.7 

57.05 

12.44 

II. 8 

33-66 

53-72 

11.9 

60.02 

20.04 

12.6 

60.07 

13.86 

12.7 

12.42 

58.63 

12.7 

57.23 

12.43 

12.8 

34.22 

53.58 

12.9 

60.19 

19-75 

13.6 

60.96 

I4-OI 

13.7 

12.57 

58.67 

13.7 

57.40 

12.40 

13.8 

34.76 

53-42 

13.9 

60.34 

19-45 

14.6 

61.90 

14.15 

14.7 

12.72 

58.70 

14.7 

57.58 

12.36 

14.8 

35-32 

53.25 

14.9 

60.47 

19-15 

15.6 

62.92 

14.28 

15.7 

12.88 

58.73 

15.7 

57.78 

12.31 

15.8 

35-91 

53-06 

15.9 

60.60 

i8.8a 

16.6 

64.01 

14.44 

16.7 

1305 

58.77 

16.7 

57.98 

12.27 

16.8 

36.55 

52.87 

16.9 

60.76 

18.47 

17.6 

65-13 

14.62 

17.7 

13.23 

58.84 

17.7 

58.20 

12.25 

17.8 

37.24 

52.69 

17.9 

60.97 

18. 1 1 

18.6 

66.24 

14.84 

18.7 

13.41 

58.93 

18.7 

58.42 

12.26 

18.8 

37.98 

52.52 

18.9 

61.22 

17-75 

19.6 

67.29 

15.08 

19.6 

13.59 

59-04 

19.7 

58.64 

12.29 

19.8 

38.76 

52.38 

19.9 

61.52 

17.40 

20.6 

68.26 

15.34 

20.6 

13^76 

59.19 

20.7 

58.86 

12.35 

20.8 

39.54 

52.27 

20.9 

61.85 

17.07 

21.6 

69.15 

15.61 

21.6 

13.92 

59.35 

21.7 

5907 

12.43 

21.8 

40.30 

52.18 

21.9 

62.19 

16.76 

22.6 

69.97 

15.88 

22.6 

14.07 

59.51 

22.7 

59.26 

12.52 

22.8 

41.03 

52.11 

22.9 

62.55 

16.47 

23.6 

70.70 

16.14 

23.6 

14.21 

59.68 

23.7 

59.44 

12.62 

23.8 

41.73 

52.06 

23.9 

62.89 

l6.3X 

24.6 

7139 

16.38 

24.6 

14.34 

59.83 

24.7 

59.62 

12.71 

24.8 

42.39 

52.01 

24.9 

63.21 

15-97 

25.6 

72.05 

16.61 

25.6 

14.47 

59-97 

25.7 

59.79 

12.79 

25.7 

43.02 

51.96 

25.9 

63-51 

15-73 

26.6 

72.71 

16.83 

26.6 

14.60 

60.10 

26.7 

59.95 

12.86 

26.7 

43.63 

51.90 

26.9 

63.80 

I5-4S 

27.6 

73.39 

17.05 

27.6 

14.73 

60.22 

27.7 

60.12 

12.93 

27.7 

44.24 

51.84 

27.9 

64.07 

15.24 

28.6 

74.10 

17.27 

28.6 

14.86 

60.35 

28.7 

60.29 

12.99 

28.7 

44.86 

51-77 

28.9 

64.35 

14.99 

29.6 

74.85 

17.48 

29.6 

15.00 

60.48 

29.7 

60.46 

13.05 

29.7 

45.50 

51.69 

29.9 

64.64 

14.73 

30.6 

75.63 

17.71 

30.6 

15.14 

60.61 

30.7 

60.64 

13. II 

30.7 

46.17 

51.61 

30.9 

64.95 

14.45 

31.6 

76.44 

17.96 

31.6 

15.29 

60.76 

31-7 

60.83 

13.18 

31.7 

46.87 

51.52 

31.8 

65.27 

14.X7 

32.6 

77.26 

18.23 

32.6 

15.44 

60.92 

32.7 

61.03 

13.27 

32.7 

47.61 

51.45 

32.8 

65.62 

1387 

51.50       +51.49 

6.93        +6.85 

8.19 

+8.13 

31.22       +31.20 

23.44 

+23.42 

3h  12m      47«.i95 

9»»  24»     55'.328 

10*^20»^       i| 

|2*.09o 

12*^  14"     2  7*. 330 

i5»»    4« 

39*. 67 

+88*. 

53'      3, 

3".49 

+81** 

42'      2\ 

B".5i 

+82** 

59'     4J 

B".65 

+88** 

10'     3 

5"-93 

+87** 

ZZ' 

52".i7 

[Bph  14] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


f  Vme  Mlnoiis. 

<^  tTnce  Mlnoils. 

A.  Vnm  Xlnoxls. 

76  Diaconis. 

88  H.  Cephei. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Sobr 
Date. 

Right 

Ascen- 

skm. 

Dedi- 
]iation 
North. 

Mean 

Solar 
Date. 

Right 

Asceo- 

sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 

Asceo- 

sion. 

DecU- 
nation 
North. 

h    m 

•     / 

h    m 

e       / 

h  m 

0     / 

h  m 

e       / 

h    m 

•     t 

Jan. 

1654 

+82  10 

Jan. 

1759 

+8636 

Jan. 

19  * 

+89    0 

Jan. 

2048 

+82  12 
ft 

Jan. 

2327 

+8650 

ft 

0.9 

9 
35.90 

32.05 

0.9 

8 
35-50 

39.18 

I.O 

s 
41.30 

40.17 

I.I 

8 
41.38 

54.87 

1.2 

s 
27.14 

19.04 

1.9 

35-97 

31-70 

1.9 

35.55 

38.82 

2.0 

41.05 

39.81 

2.1 

41.29 

54.57 

2.2 

26.74 

18.94 

2.9 

3^05 

31-37 

2.9 

35-61 

38.47 

30 

40.86 

39-46 

3.1 

41.20 

54.28 

3.2 

26.36 

18.84 

3-9 

36.12 

31.07 

3-9 

35.67 

38.14 

4.0 

40.70 

39.13 

4.1 

41.12 

54.00 

4.2 

26.01 

18.75 

4.9 

36.20 

30.78 

4.9 

35-73 

37.83 

5-0 

40.54 

38.83 

5.1 

41.05 

53.73 

5-2 

25.67 

18.66 

5-9 

36.27 

30.49 

5-9 

3578 

37.53 

6.0 

40.37 

38.54 

6.1 

40.98 

53.47 

6.2 

25-35 

18.57 

6.9 

36.34 

30.20 

6.9 

35.82 

37.23 

6.9 

40.16 

38.25 

7-1 

40.90 

53.22 

7.2 

25.02 

18.50 

7.9 

36.40 

29.92 

7-9 

35.85 

36.93 

7.9 

39.90 

37-97 

8.1 

40.82 

52.99 

8.2 

24.69 

18.44 

8.9 

36.45 

29.62 

8.9 

35.87 

36.63 

8.9 

39.61 

37.68 

9.1 

40.74 

52.75 

9-2 

24-34 

18.39 

9-9 

36.51 

29.29 

9.9 

35.89 

36.31 

9-9 

39-30 

37.38 

10. 1 

40.65 

52.50 

10.2 

23-97 

18.33 

10.9 

36.57 

28.95 

10.9 

35.91 

35-97 

10.9 

38.97 

37.05 

II. I 

40.55 

52.23 

II.2 

23.58 

18.27 

ZI.9 

36.64 

28.60 

11.9 

35-94 

35.60 

11.9 

38.67 

36.70 

12. 1 

40.45 

51-94 

12.2 

23.17 

18.19 

12  .9 

36.72 

28.25 

12.9 

36.00 

3523 

12.9 

38.44 

36.33 

13. 1 

40.36 

51.62 

13-2 

22.74 

18.08 

139 

36.82 

27.90 

13-9 

36.09 

34.85 

13.9 

38.31 

35.96 

14. 1 

40.27 

51.28 

14.2 

22.32 

17-94 

14.9 

36.92 

27-57 

14.9 

36.22 

34.48 

14.9 

38.31 

35.58 

15.0 

40.20 

50.93 

15.2 

21.93 

17.79 

159 

37.03 

27.26 

15.9 

36.36 

34.14 

15.9 

38.41 

35-22 

16.0 

40.15 

50.59 

16.2 

21.56 

17.61 

16.9 

37.15 

26.98 

16.9 

36.52 

33.82 

16.9 

38.57 

34.88 

17.0 

40.11 

50.26 

17.2 

21.23 

17.43 

17.9 

37.27 

26.73 

17.9 

36.68 

33-53 

17.9 

38.77 

34.57 

18.0 

40.07 

49.95 

18.2 

20.93 

17.26 

18.9 

37-37 

26.50 

18.9 

36.82 

3326 

18.9 

38.94 

34.28 

19.0 

40.04 

49.66 

I9.I 

20.65 

17.10 

19.9 

37-47 

26.27 

19.9 

36.95 

33.00 

19.9 

39.07 

34.00 

20.0 

40.01 

49-39 

20.1 

20.38 

16.96 

20.9 

37.56 

26.04 

20.9 

37-07 

32.74 

20.9 

39-14 

33-73 

21.0 

39.97 

4913 

21. 1 

20.10 

16.82 

21.9 

37.64 

25-79 

21.9 

37.18 

32.47 

21.9 

39-15 

33-45 

22.0 

39.92 

48.86 

22.1 

19.79 

16.70 

22.9 

37-73 

25.53 

22.9 

37.28 

32.18 

22.9 

39.15 

33.15 

23.0 

39.86 

48.58 

23.1 

19.47 

16.57 

23-9 

37.82 

25.24 

23-9 

37-39 

31.87 

23.9 

39.16 

32.83 

24.0 

39-80 

48.27 

24.1 

19.13 

16.44 

24.9 

37-92 

24.94 

24.9 

37.51 

31.54 

24.9 

39.21 

32.49 

25.0 

39.74 

47.95 

25.1 

18.77 

16.28 

259 

38.04 

2465 

259 

37.67 

31.20 

25.9 

39.36 

32.13 

26.0 

39-69 

47.60 

26.1 

18.40 

16.09 

26.9 

38.17 

24.36 

26.9 

37.86 

30.86 

26.9 

39.60 

31.78 

27.0 

39-66 

47-24 

27.1 

18.04 

15.87 

27.9 

38.30 

24.08 

27.9 

38.07 

30.53 

27.9 

39-93 

31-42 

28.0 

3963 

46.87 

28.1 

17.70 

1564 

28.8 

38.44 

23.83 

28.9 

38.30 

30.23 

28.9 

40.32 

31.07 

29.0 

39.61 

46.50 

29.1 

17.39 

15.40 

29.8 

38.58 

23.61 

29.9 

38.54 

29.94 

29.9 

40.78 

30.74 

30.0 

39.60 

46.14 

30.1 

17.10 

15.14 

30.8 

38.73 

23.41 

30.9 

38.79 

29.67 

30.9 

41.30 

30.43 

31.0 

39.60 

45-80 

31. 1 

16.84 

14.89 

31.8 

38.87 

23.22 

31.9 

39.04 

29-43 

31.9 

41.83 

30.14 

32.0 

39.61 

45-47 

32.1 

16.61 

14,65 

32.8 

3901 

23.04 

• 

32.9 

39.28 

29.19 

32.9 

42.36 

29.87 

33.0 

39.62 

45.16 

33.1 

16.38 

14-41 

7.34         +7.28 

16.91       +16.88 

57.87       +57.86 

7.38        +7.31 

18.13          +18.10 

1^  54«      44''2S6 

17**  59"*     59'.8o 

19**    6™     14". 74 

20^  48"     52".975 

2s^  27«      44-.908 

4«2*» 

col'       4 

9".69 

+86** 

36'      5 

i".i6 

+89^ 

0'       4 

5".46 

+82*' 

12'     4 

9".40   1 

+86** 

49'      ! 

;9".29 

[Bl>hz4l 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  XStnm  MiAoiis. 

<^  tTntt  MlnorU. 

A.  Vnm  Mlnoils. 

76  DiaooBis. 

88  H.  Cephet 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h    m 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Risht 
Ascen- 
sion. 

Dedi- 
nattoa 
North. 

e       / 

h   m 

e       1 

h    m 

•     / 

h    m 

e       / 

h    m 

•    • 

Feb. 

1654 

+82  10 

It 

Feb. 

1759 

+8636 

Feb. 

19    4 

+89    0 

Feb. 

2048 

+82  12 

§1 

Feb. 

33  27 

+8650 
tt 

1.8 

s 
39.01 

23.04 

1.9 

s 
39.28 

29.19 

1.9 

s 
42.36 

29.87 

1.0 

s 
39.61 

45-47 

i.i 

s 
16.61 

14-65 

2.8 

3914 

22.87 

2.9 

39-51 

28.97 

2.9 

42.86 

29.60 

2.0 

39.62 

45.16 

2.1 

16.38 

14.41 

3.8 

3927 

22.71 

3.9 

39-73 

28.76 

3-9 

43-32 

29-34 

2.9 

3963 

44.86 

3-1 

16.16 

14.18 

4.8 

39-39 

22.53 

4.9 

39.93 

28.53 

4.9 

43-73 

29.08 

3-9 

3963 

44.56 

4-1 

15.9s 

13.96 

5.8 

3951 

22.35 

5-9 

40.13 

28.29 

5-9 

44-10 

28.81 

4.9 

3964 

44.27 

5-1 

15.73 

13-76 

6.8 

3963 

22.15 

6.9 

40.32 

28.04 

6.9 

44.44 

28.52 

5  9 

3963 

43.98 

6.1 

15.49 

13-57 

7.8 

3976 

21.93 

7-9 

40.52 

27.77 

7.9 

44-79 

28.22 

6.9 

39-62 

43-68 

7-1 

15-24 

13.37 

8.8- 

3989 

21.71 

8.9 

40.74 

27.49 

8.9 

45-21 

27.91 

7-9 

39.61 

43-36 

8.1 

14.96 

13-16 

9.8 

40.04 

21.49 

9.9 

40.98 

27.21 

9-9 

45-71 

27-59 

8.9 

39.59 

4303 

9.1 

14.67 

12.93 

10.8 

40.19 

21.29 

10.9 

41-25 

26.94 

10.9 

46.30 

27.26 

9.9 

39.58 

43.67 

10. 1 

14-38 

12.67 

11.8 

40.35 

21.12 

XX.9 

41.56 

26.68 

II. 9 

47.00 

26.94 

10.9 

39.60 

42.30 

II. I 

14. II 

12.38 

12.8 

40.52 

20.98 

12.9 

41.88 

26.45 

12.9 

47-79 

26.65 

11.9 

39.62 

41.93 

12. 1 

13-87 

12.08 

13.8 

40.69 

20.86 

13.9 

42.20 

26.26 

13.9 

48.63 

36.38 

12.9 

39.65 

41.57 

13-1 

15-67 

11.77 

14.8 

40.85 

20.76 

14.8 

42.52 

26.09 

14.9 

49-46 

26.15 

13-9 

39-70 

41.24 

14.1 

13-51 

11.46 

158 

41.00 

20.68 

15-8 

42.82 

25.94 

15.9 

50.25 

2594 

14.9 

39-75 

40.94 

15.1 

13-38 

II. 17 

16.8 

41.15 

20.61 

16.8 

4309 

25.80 

16.9 

50.98 

25.73 

15-9 

39.81 

40.65 

16.1 

13.26 

10.89 

17.8 

41.29 

20.52 

17.8 

43-34 

25.65 

17.9 

51-63 

25-53 

16.9 

39-85 

40.38 

17.1 

13-U 

10.64 

18.8 

41.42 

20.41 

x8.8 

43.59 

25-48 

18.9 

52.25 

25-31 

17.9 

39.89 

40.11 

18.1 

13.01 

10.41 

19.8 

41.55 

20.28 

19.8 

43.84 

25-30 

19.9 

52.85 

25-08 

18.9 

39.92 

39.84 

19. 1 

12.85 

10.17 

20.8 

41.69 

20.15 

30.8 

44.11 

25.10 

20.9 

53.48 

24.83 

19.9 

39-94 

39.56 

20.x 

12.67 

9.9a 

21.8 

41.84 

20.01 

21.8 

44.40 

24.89 

21.9 

54.19 

24.56 

20.9 

39.97 

39.25 

21. 1 

13.48 

9.66 

22.8 

42.00 

19.88 

33.8 

44.71 

24.68 

22.9 

54.98 

24.28 

21.9 

40.00 

38.92 

32.1 

12.29 

9.38 

23.8 

42.16 

19.77 

33.8 

45-05 

24.48 

23-9 

55-87 

24.01 

22.9 

40.04 

38.58 

23-1 

13. 10 

9.09 

24.8 

42.34 

19.68 

34.8 

45-41 

24.30 

24.9 

56.83 

23.75 

239 

40.09 

38.22 

34.1 

11.93 

8.76 

25.8 

42.52 

19.61 

25.8 

45-77 

24.14 

25.9 

57.85 

23.51 

24.9 

40.15 

37.88 

35.0 

11.77 

8.41 

26.8 

42.70 

19.56 

26.8 

46.15 

24.00 

26.9 

58.92 

23.29 

25.9 

40.23 

37.55 

36.0 

11.66 

8.07 

27.8 

42.88 

19-54 

27.8 

46.52 

23.88 

27.9 

60.01 

23.09 

36.9 

40.33 

37.23 

37.0 

"-57 

7.72 

28.8 

43.05 

19-53 

28.8 

46.89 

23.79 

28.9 

61.09 

22.91 

27.9 

40.41 

36.94 

38.0 

11.50 

7.39 

29.8 

43-21 

19-53 

29.8 

47.23 

23.71 

29.9 

62.13 

22.75 

28.9 

40.50 

36.65 

39.0 

"-45 

7.06 

30-8 

43.37 

19.54 

30.8 

4756 

23.64 

30.9 

63.13 

32.60 

29.9 

40.60 

36.38 

30.0 

11.43 

6.75 

7.34          +7.27 

16.90      +16.87 

57.72      +57.71 

7-38        +7.31 

18.13          +18.09 

16^  54"      44'.256 

17^  59"     59'.8o 

1^    6^     I4*.74 

20^  48"     52".975 

23I1  27»     44' .908 

+82^: 

10'      4 

9".69 

+86*» 

36'     5 

i".i6 

+89^ 

0'     4 

5"-46 

+82<» 

13'       41 

?".40 

+86^ 

49'     S< 

^".29 

[£phX4] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


f  Unue  Minoiis. 

^  tTntt  Minoris. 

^  TStsm  Minoiis. 

76  l>rao<nii8. 

89  H.  Cephei. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Richt 

A,sccxi- 

sioa. 

DecU. 

nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli. 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mfnn 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mran 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

fa  m 

•    t 

h  m 

•    t 

h  m 

•    t 

h  m 

•    1 

h  m 

•     1 

Mar. 

1654 

+82  10 

Mar. 

1759 

+8636 

Mar. 

19   5 

-^    0 
It 

Mar. 

2048 

+82  12 

II 

Mar. 

2327 

+8649 

II 

1.8 

s 
43-21 

19-53 

1.8 

8 
47.23 

23.71 

1.9 

8 
2.13 

22.75 

1.9 

8 
40.60 

36.38 

I.O 

8 

"45 

67.06 

2.8 

43-37 

19.54 

2.8 

47.56 

2364 

2.8 

3.12 

22.60 

2.9 

40.69 

36.13 

2.0 

11.42 

66.75 

3.8 

4352 

19.55 

3-8 

47.88 

23-57 

3.8 

4-07 

22.45 

3-9 

40.77 

35.89 

3.0 

11.40 

66.45 

4.8 

43-66 

19-54 

4.8 

48.19 

23-49 

4.8 

4.98 

22.31 

4.9 

40.85 

35.65 

4.0 

"•37 

66.17 

5.8 

43-80 

19-52 

5-8 

48.48 

23.40 

5.8 

5.84 

22.15 

5.9 

40.91 

35.41 

5.0 

".33 

65.90 

6.7 

43-94 

19.48 

6.8 

48.78 

2330 

6.8 

6.68 

21.98 

6.9 

40.98 

35-16 

6.0 

11.27 

65.64 

7-7 

44.09 

19-43 

7-8 

49.09 

23.18 

7.8 

7-54 

21.79 

7.9 

41.04 

34.89 

7.0 

II. 19 

65-37 

8.7 

44.24 

19-39 

8.8 

49.42 

23-05 

8.8 

8.47 

21-59 

8-9 

41. II 

34.60 

8.0 

11.09 

65.08 

9.7 

44.41 

19-36 

9-8 

49.78 

22.93 

9.8 

9.49 

21.39 

9.9 

41.19 

34.30 

9.0 

11.00 

6477 

10.7 

44-59 

19-35 

10.8 

50.16 

22.82 

10.8 

10.60 

21.19 

10.9 

41.29 

34.01 

lO.O 

10.92 

64.44 

11.7 

44.77 

19-37 

11.8 

50.55 

22.74 

11.8 

11.79 

21.02 

11.9 

41.39 

33.72 

II.O 

10.87 

64.09 

12.7 

44.94 

19-42 

12.8 

50.95 

22.70 

12.8 

13.04 

20.88 

12.9 

41.51 

33.45 

12.0 

10.86 

6374 

13-7 

45-11 

19.50 

13-8 

51-34 

22.69 

13-8 

14.30 

20.77 

13.9' 

41-65, 

33'22 

13.0 

10.88 

63-39 

14.7 

45-27 

19-59 

14.8 

51-71 

22.69 

14.8 

15.50 

20.69 

14.9 

41-78, 

3302 

14.0 

10.93 

63.06 

15-7 

45-41 

19.69 

15-8 

52.06 

22.71 

15-8 

16.63 

20.63 

15.9 

41-90. 

32.84 

14.9 

1 1. 01 

62.74 

16.7 

45-55 

19.79 

16.8 

52.38 

22.74 

16.8 

17.69 

20.57 

16.9^ 

4^.01 

32-66 

15-9 

II. 10 

62.45 

17.7 

45.68 

19.87 

17.8 

52.69 

22.75 

17.8 

18.70 

20.50 

i 

17*9: 

42.12 

32.49 

16.9 

II. 18 

62.18 

18.7 

45-81 

19-93 

18.8 

52-99 

22.74 

18.8 

19.67 

20.41 

18.9' 

42.22 

32.30 

17.9 

11.24 

61.91 

19.7 

45-95 

19.98 

19.8 

53-30 

22.71 

19.8 

20.64 

20.31 

19.9 ' 

42^2: 

32.10 

18.9 

11.27 

61.65 

20.7 

46.10 

20.02 

20.8 

53-62 

22.67 

20.8 

21.65 

20.20 

20.9; 

42.41  = 

i 

31.88 

19.9 

11.28  j  61.38 

1 

21.7 

46.25 

20.07 

21.8 

53-97 

22.62 

21.8 

22.73 

20.08 

21.9 

43.51 

31-65 

20.9 

11.29 

61.09 

22.7 

46.41 

20.13 

22.7 

54-33 

22.59 

22.8 

23.89 

19.96 

22.9 

42.63 

31.41 

21.9 

11.31 

60.78 

33 -7 

46.58 

20.20 

23-7 

54-72 

22.57 

23.8 

25.12 

19.85 

23-9 

42.76 

31.17 

22.9 

"-34 

60.46 

24.7 

46.75 

20.30 

24.7 

55-" 

22.57 

24.8 

26.42 

19-75 

24-9 

42-89 

30.94 

23.9 

".38 

60.12 

25-7 

46.92 

20.43 

25-7 

55-53 

22.60 

25.8 

27.76 

19.67 

25.9 

■ 

43 -04 

30.73 

24.9 

11.46 

59.78 

26.7 

47-09 

ao.58 

26.7 

55-93 

22.65 

26.8 

29.11 

19.62 

26.9 

43-19 

30.54 

25-9 

11.56 

59-43 

27.7 

47.25 

20.74 

27.7 

56.32 

22.72 

27.8 

30.44 

19.60 

27-9 

43-35 

30^37 

26.9 

11.69 

5909 

28.7 

47.40 

20.91 

28.7 

56.69 

22.81 

28.8 

31.73 

19.60 

38.9 

43  .'50 

30.22 

27-9 

11.84 

58.77 

29.7 

47-54 

21.10 

29.7 

57.05 

22.91 

29.8 

32.99 

19.6X 

29.8 

45.64 

30.09 

28.9 

12.01 

58.47 

30.7 

4767 

21.29 

307 

57-39 

23.01 

30.8 

34.18 

19.6a 

30.8 

43-79 

29.98 

29.9 

12.19 

58.18 

317 

47-79 

21.46 

31.7 

57.71 

23.11 

31.8 

3530 

19.64 

31.8 

43  9:* 

•29.87 

30.9 

12.37 

57-91 

32.7 

4791 

21.61 

32.7 

58.01 

23.20 

32.8 

36.37 

19.64 

32.8 

44.06 

29.76 

31.9 

12.53 

57.66 

7.34         +7.27 

16.89      -('16.86 

57.63      ■f57.62 

1 

7.38    •    +7:31 

18.11       +18.08 

i6h  54m      44».256 

17**  59°     59*-8o 

i9*»    6"*     i4".74 

2d*^'48"''  52'.9^S 

23»»  27™      44'*.9o8 

+82^1 

0'      M 

^".69   1 

+86^ 

36'     5^ 

[".16   1 

+89** 

0'     4: 

)"-46    1 

•J-820 

12'     4^ 

)"-40   1 

+86** 

49'      S\ 

?".29 

[Bphml 
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APEIL,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Ursse  Xinoris. 

6  Ursse  Mlnoris. 

A.  tTncB  Xinozls. 

76  Draoonis. 

89  H.  G^hei. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Ri£ht 

Ascen- 

sion. 

DecU- 
nation 
North, 

Mom 
S(>lftr 
Date. 

Richt 

Aaccn- 

sioa. 

DecU- 
natioD 
North, 

Mean 
.Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nati^m 
North. 

Mean 
Solar 
Date. 

Richt    Dccii- 
sion.    'Nartk. 

h   m 

•     t 

h  in 

•     t 

h  m 

•      t 

h  m 

•     1 

h  m       •     ' 

Apr. 

1654 

+83  10 

Apr. 

17  59 

+8636 
It 

Apr. 

19    5 

+89    0 

Apr. 

2048 

+82  12 
II 

Apr. 

2327 

+8649 
II 

1-7 

8 
47.91 

21.61 

1-7 

8 
58.01 

23.20 

1.8 

8 
36.37 

19.64 

1.8 

s 
44.06 

29.76 

1-9 

13.68 

57-41 

2.7 

48.04 

21.75 

2.7 

58.30 

23.27 

2.8 

37.39 

19.64 

3.8 

44-18 

29.65 

2.9 

Z3.8l 

57.17 

3-7 

48.16 

21.88 

3-7 

58.60 

2333 

3.8 

38.42 

19.62 

3.8 

44.30 

29.52 

3-9 

13.93 

56.92 

4.7 

48.28 

22.01 

4.7 

58.92 

23.38 

4.8 

3948 

19.58 

4.8 

44.43 

29-38 

4.9 

13.03 

56.66 

5-7 

48.41 

22.14 

5-7 

59.25 

23-43 

5-8 

40.61 

19-55 

5-8 

44-56 

29.23 

5.9 

13.15 

•56-38 

6.7 

48.55 

22.28 

6.7 

59-61 

23-48 

6.8 

41.81 

19.52 

6.8 

44.71 

39.07 

6.9 

13.39 

56.08 

7-7 

48.70 

22.45 

7.7 

59.98 

23-55 

7.8 

43-09 

19.51 

7-8 

44.86 

28.92 

7-9 

13-45 

55-77 

8.7 

48.85 

22.65 

8.7 

60.35 

23.67 

8.7 

44.42 

19.52 

8.8 

45.02 

28.79 

8.9 

13.65 

55-47 

9-7 

48.98 

22.88 

9.7 

60.72 

23.82 

9.7 

45-76 

19.56 

9.8 

45.19 

28.69 

9.9 

13.89 

55-19 

10.7 

49.11 

23-13 

10.7 

61.07 

2399 

10.7 

47-06 

19.64 

10.8 

4536 

28.62 

10.9 

14.16 

54-92 

H.6 

49-23 

23-39 

11.7 

61.39 

24.17 

11.7 

48.28 

19.74 

11.8 

45-53 

28.58 

11.9 

14.43 

54-67 

12.6 

49-33 

23-65 

12.7 

61.68 

24.36 

12.7 

49-42 

19.84 

12.8 

45-69 

28.56 

12.9 

14.70 

54.46 

13.6 

49-43 

23.89 

13-7 

61.95 

24.54 

137 

50.47 

19.95 

13.8 

45-84 

28.54 

13.9 

14.95 

54-27 

14.6 

4952 

24.11 

14.7 

62.21 

24.70 

14.7 

51-47 

20.05 

14.8 

45.98 

28.51 

14.9 

15.19 

54-08 

15.6 

49.60 

24.31 

15.7 

62.46 

24.85 

15-7 

52-45 

20.I2 

15-8 

46.11 

28.48 

15-9 

15.40 

53.88 

16.6 

49.70 

24.51 

16.7 

62.73 

24.98 

16.7 

53-44 

.20.17 

16.8 

46.25 

28.43 

16.9 

15.60 

53-67 

17.6 

49.81 

24.69 

i7'7 

63.02 

25.11 

17.7 

54.47 

20.22 

17.8 

46.38 

28.36 

17.9 

15-79 

53.45 

18.6 

49.92 

24.88 

18.7 

63.32 

2523 

18.7 

55-58 

20.27 

18.8 

46.53 

28.29 

18.9 

15.99 

53-21 

19.6 

50.04 

2509 

19.7 

63.64 

25.37 

19.7 

56.75 

20.31 

19.8 

46.68 

28.21 

19.9 

16.21 

52.96 

20.6 

50.16 

25-33 

20.7 

6397 

25-52 

20.7 

57-97 

20.37 

20.8 

46.84 

28.14 

20.9 

16.45 

52-70 

21.6 

50.28 

25-58 

21.7 

64.29 

25.69 

21.7 

59-23 

20.46 

21.8 

47-01 

28.08 

21.9 

16.72 

52.44 

22.6 

50.40 

25.85 

22.7 

64.62 

2589 

22.7 

60.50 

20.57 

22.8 

47-19 

28.04 

22.9 

17.02 

52.19 

23.6 

50-50 

26.14 

23-7 

64.94 

26.12 

23.7 

61.76 

20.70 

23.8 

47-36 

28.03 

23-9 

17-34 

51-95 

24.6 

50.60 

26.44 

24.7 

65.24 

26.35 

24.7 

62.97 

20.85 

24.8 

47-54 

28.05 

24.9 

17.67 

51-73 

25.6 

50.69 

26.75 

25^7 

6552 

26.60 

25.7 

64.13 

21.01 

25.8 

47-72 

28.08 

25.9 

18.01 

51.54 

26.6 

50.78 

27.06 

26.7 

65.78 

26.85 

26.7 

65.22 

21.18 

26.8 

47.89 

28.12 

26.9 

18.35 

5136 

27.6 

50.85 

27.36 

27.7 

66.02 

27.10 

27.7 

66.25 

21.36 

27.8 

48.05 

28.17 

27-9 

18.68 

5i.ai 

28.6 

50-91 

27.65 

28.6 

66.23 

27-34 

28.7 

67.20 

21.53 

28.8 

48.21 

28.24 

28.9 

18.99 

51.07 

29.6 

50.97 

27.92 

29.6 

66.44 

27.56 

29.7 

68.09 

21.69 

29.8 

48.35 

28.30 

39.9 

19.39 

50-93 

30.6 

51.04 

28.17 

30.6 

66.65 

27.76 

30.7 

68.94 

21.84 

30.8 

48.49 

28.34 

30.9 

19.57 

50.79 

31.6 

51.10 

28.41 

31.6 

66.86 

27.96 

31.7 

69.81 

21.97 

31-8 

48.62 

28.37 

31.9 

19.83 

50.64 

7.34         +7.28 

16.90      +16.87 

57.62      +57.61 

7-38        +7.31 

18.09       +'^-°7 

i6»»  54"      44"-256 

17**  59"     59'.8o 

19*^    6"     i4*.74 

20^  48"     52".975 

33**  27"     44'-90* 

+82°  10'      49".69 

+86**  36'     5i".i6 

+89**    0'     45"-46 

+83''  12'     49".40 

+86°  49'     59"-29 

• 

[£phi4 

1 

MAY,  1914. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


£  tTnue  Xlnoxls. 

d  tTisse  Minoris. 

^  Unse  Mlnozis. 

76  Dzaconls. 

89  H.  Cephel. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Sobr 
Date. 

Risht 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Riffht 
Ascen- 

DecU- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 

Decli- 
nation 
North. 

Mean 

SoUr 
Date. 

Right 

Ascen- 

sion. 

DecU- 
nation 
North. 

h    m 

•     1 

h   m 

9     / 

h  m 

•      / 

h  m 

e       / 

h  m 

•     1 

May 

16  54 

f8a  xo 

If 

May 

18    0 

+8636 

May 

X9    6 

+89    0 
/I 

May 

2048 

+82  12 

May 

2327 

+8649 

1.6 

s 
51.10 

28.41 

1.6 

6.86 

27.96 

1-7 

s 
9.81 

21.97 

1.8 

8 
48.62 

28.37 

1.9 

19-83 

50.64 

a.6 

51-17 

28.65 

2.6 

7.08 

28.15 

2.7 

10.73 

22.10 

2.8 

48.76 

28.39 

2.9 

20.09 

50.48 

3.6 

51-25 

28.89 

3.6 

7-32 

28.34 

3-7 

II. 7x 

22.22 

3.8 

48.91 

28.40 

3.9 

20.36 

50.31 

4.6 

51-33 

29.15 

4.6 

7-57 

28.54 

4.7 

12,76 

22.35 

4.7 

49.07 

28.42 

4.9 

20.66 

50.12 

S.6 

51-41 

29.44 

5-6 

7.84 

28.78 

5-7 

13.85 

22.51 

5.7 

49.24 

28.46 

5.9 

20.98 

49.93 

6.6 

51-49 

29.77 

6.6 

8.10 

29.04 

6.7 

14.96 

22.70 

6.7 

49.42 

28.52         6.9 

21.33 

4976 

7.6 

51-56 

30.11 

7.6 

8.34 

29-33 

7-7 

16.03 

22.92 

7-7 

49-59 

28.60 

7-9 

21.72 

49.61 

8.6 

51.62 

30.46 

8.6 

8.55 

29.63 

8.7 

17-03 

23.16 

8.7 

49.76 

28.72 

8.8 

22.13 

49.48 

9.6 

51.66 

30.82 

9.6 

8.74 

29.94 

9-7 

17.94 

23.41 

9-7 

49-93 

28.86 

9.8 

22.54 

49.39 

10.6 

51.69 

31.16 

10.6 

8.90 

30.26 

10.7 

18.75 

23.66 

10.7 

50.09 

29.02 

10.8 

22.93 

49.32 

11.6 

51-72 

31.48 

11.6 

9.04 

30.55 

11.7 

19.47 

23.90 

1X.7 

50.23 

29.17 

11.8 

23-30 

49.26 

Z2.6 

51-74 

31-78 

12.6 

9.16 

30.82 

12.7 

20.14 

24.13 

X2.7 

50.36 

29.31 

12.8 

23.64 

49.20 

13-6 

51-76 

32.06 

13.6 

9.29 

31.07 

13-7 

20.80 

24.34 

13.7 

50.49 

29-43 

13.8 

23.96 

49.13 

X4.6 

5179 

32.32 

14.6 

9-44 

31.32 

14.7 

21.50 

24.53 

14.7 

50.62 

29-54 

14.8 

24.26 

49.06 

15-6 

51.83 

32.59 

15.6 

9-59 

31-55 

15.6 

22.26 

24.72 

15-7 

50.76 

29.64 

15.8 

24.56 

48.97 

16.6 

51.88 

32.87 

16.6 

9.76 

31-79 

16.6 

23.07 

24.90 

16.7 

50.90 

29.72 

16.8 

24.88 

48.86 

17.6 

51-93 

33.17 

17.6 

995 

32.04 

17.6 

23-93 

25.10 

17.7 

51.04 

29.81 

17.8 

25.22 

48.74 

18.5 

51-98 

33.47 

18.6 

10.14 

32-32 

18.6 

24.82 

25-31 

18.7 

51.20 

29.92 

18.8 

25.58 

48.63 

195 

52.03 

33-80 

19.6 

10.33 

32.61 

19.6 

25-74 

25-54 

19.7 

51-36 

30.04 

19.8 

25.97 

48.52 

20.5 

53.07 

34.16 

20.6 

10.51 

32.92 

20.6 

26.63 

25.80 

20.7 

51-53 

30.19 

20.8 

26.37 

48.42 

ai-5 

52.10 

34.51 

21.6 

10.67 

33-26 

21.6 

27.48 

26.07 

21.7 

51.69 

30.35 

21.8 

26.78. 

48.34 

22.5 

52.12 

34.87 

22.6 

10.81 

33.60 

22.6 

28.28 

26.35 

22.7 

51-85 

30.54 

22.8 

27.21 

48.29 

23s 

52.13 

35-24 

23.6 

10.93 

33-94 

23.6 

29.00 

26.65 

23-7 

52. ox 

30.74 

23.8 

27.64 

48.26 

245 

52.13 

35.60 

24.6 

11.02 

34.28 

24.6 

29.64 

26.95 

24.7 

52.16 

30.96 

24.8 

28.06 

48.25 

25.5 

52.12 

35.93 

25.6 

11.09 

34.60 

25.6 

30.20 

27-25 

25-7 

52.30 

31.18 

25.8 

28.46 

48.25 

26.5 

52.11 

36.25 

26.6 

II. 15 

34.92 

26.6 

30.69 

27.54 

26.7 

52.4a 

31.40 

26.8 

28.84 

48.27 

27-5 

52.10 

36.55 

27.6 

11.20 

35-22 

27.6 

3X.12 

27.81 

27.7 

52.54 

31.60 

27.8 

29.20 

48.29 

28.5 

52.09 

36.83 

28.6 

11.25 

35-49 

28.6 

31-56 

28.05 

28.7 

52.66 

31-79 

28.8 

29-53 

48.30 

295 

52.09 

37-IO 

29.6 

11.31 

35.75 

29.6 

32.02 

28.29 

29-7 

52.77 

31.97 

29.8 

29.85 

48.29 

30-5 

53.08 

37-37 

30.6 

11.38 

36.01 

30.6 

32.54 

28.53 

30.7 

52.89 

32.14 

30.8 

30.18 

48.28 

31-5 

52.09 

37.66 

31.6 

11.48 

36.29 

31.6 

33-12 

28.76 

31.7 

53.02 

32.30 

31.8 

30.53 

48.25 

32.5 

52.10 

37.97 

32.6 

11.58 

36.59 

32.6 

33-75    29.01 

32.7    53.15 

•32.48 

32.8 

30.90 

48.21 

7-35         +7-28 

16 

.91       +16.88 

57-70      +57.69 

7-38        +7.31 

18.09       +18.06 

i^  54™      44".2S6 

i7»^ 

59«     59-,8o 

19**    6™     i4*.74 

2f^  48"*     52".975 

23^  27»     44'.9o8 

^82**  lo'      49".69 

+86° 

36'     5i".i6 

+89°    0'     45".46 

+82**  X2'     49".40 

+86°  49'     59"-29 

[Ephi^ 

a 
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JUNE,  1914. 


APPARENT  PLACES  OE  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


f  TJtsm  Minoils. 

^  Vnm  Minorls. 

A.  tTrsn  Mlnoils. 

76  I>raconis. 

89  H.  Cephel. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Richt 

Ascen- 

sioa. 

Dedi- 

nation 
North. 

Mean 
Solar 
Date. 

Rlffht 
Ascen- 
sion. 

Decfi- 

nation 
North. 

Mean 
Solar 
Date. 

Ri«ht 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dccfi. 
natioa 
North, 

fa  m 

•     / 

h  m 

•     f 

h   m 

•     t 

h  m 

•      / 

h   m 

0    r 

June 

1654 

+82  10 

June 

18    0 

+8636 

June 

19    6 

+89    0 

June 

2048 

+82.12 

It 

Jtme 

2327 

+8649 

1-5 

s 
52.10 

37-97 

1.6 

s 
11.58 

36.59 

1.6 

s 
33.75 

29.01 

1.7 

s 
53.15 

32.48 

1.8 

s 
30.90 

48.21 

2.5 

52.11 

38.31 

2.6 

11.68 

36.91 

2.6 

34.40 

29.29 

2.7 

5330 

32.67 

2.8 

31.30 

48,19 

3.5 

52.10 

38.67 

3.6 

11.77 

37.25 

3.6 

35.02 

29.60 

3.7 

53.45 

32.89 

3.8 

31.73 

48.18 

4.5 

52.09 

39.04 

4-5 

11.83 

37-61 

4.6 

35.57 

2993 

4.7 

53-59 

33.15 

4.8 

32.18 

48.20 

5.5 

52.06 

39.41 

5-5 

11.86 

37.98 

5.6 

36.04 

30.28 

5-7 

53-72 

• 
33-44 

5.8 

32.63 

48.25 

6.5 

52.02 

39-77 

6.5 

11.86 

38.3s 

6.6 

36.39 

30.63 

6.7 

53.84 

33.73 

6.8 

33.07 

48.33 

7-5 

51-96 

40.10 

7.5 

11.83 

38.71 

7.6 

36.65 

30.97 

7-7 

53-96 

34.02 

7.8 

33.48 

48.42 

8.5 

51-91 

40.42 

8.5 

11.79 

39-04 

8.6 

36.85 

31.29 

8.7 

5406 

34.30 

8.8 

33.86 

4&.S2 

9-5 

51.86 

40.71 

9-5 

11.74 

39-35 

9.6 

37-OI 

31-60 

9-7 

54.15 

34.58 

9.8 

34.22 

48.62 

IO-5 

51.81 

40.98 

10.5 

11.70 

39.64 

10.6 

37.18 

31.89 

10.6 

54.23 

34.83 

10.8 

34.56 

48.71 

"•5 

5176 

41.24 

".5 

11.68 

39-92 

11.6 

37.38 

32.16 

II. 6 

54.32 

35.06 

11.8 

34.88 

48.78 

".5 

51-73 

4152 

".5 

11.68 

40.19 

12.6 

37.63 

32.42 

12.6 

54.42 

35.30 

12.8 

35-22 

48.84 

13-5 

51.71 

41.80 

13.5 

11.69 

40.48 

13.6 

37-94 

32.69 

13.6 

54.53 

35-53 

13-7 

35-57 

48.89 

14-5 

51.68 

42.10 

14.5 

H.70 

40.78 

14.6 

38.30 

32.97 

14.6 

54.64 

35-75 

14.7 

35-94 

48.93 

15-5 

51-65 

42.41 

15-5 

11.72 

41.09 

15.6 

38.67 

33.28 

iS-6 

54.76 

35-99 

15-7 

36.32 

48.98 

16.5 

51,61 

42.75 

16.5 

"•73 

41.43 

16.6 

39-03 

33.60 

16.6 

54.88 

36.26 

16.7 

36.73 

49.04 

17-5 

51-57 

43-10 

17.5 

".73 

41.79 

17.6 

39.36 

33.94 

17.6 

SS-oo 

36.55 

17-7 

37.16 

49." 

18.5 

51-52 

43-44 

18.5 

11.70 

42.15 

18.6 

3963 

34.29 

18.6 

55-12 

36.85 

18.7 

37.59 

49.20 

19-5 

51-46 

43-78 

19-5 

11.65 

42.51 

19.6 

39.82 

34.64 

19.6 

5523 

37-17 

19.7 

38.02 

49.32 

20.5 

51-39 

44.11 

20.5 

11.58 

42.87 

20.6 

39.94 

35.01 

20.6 

55.32 

37-50 

20.7 

38.43 

4946 

21.5 

51-31 

44.43 

21.5 

IX. 48 

43.22 

21.5 

39.97 

35-37 

21.6 

55-41 

37.84 

21.7 

38.83 

49.62 

22.5 

51.22 

44.74 

22.5 

11.36 

43.56 

22.5 

39.93 

35.72 

22.6 

5549 

38.17 

22.7 

39.21 

49.79 

a3-5 

51-14 

45.02 

23.5 

11.23 

43.88 

23.5 

39-83 

36-05 

23.6 

55.56 

38.49 

23.7 

39-57 

49.96 

24.4 

51-05 

45-27 

24.5 

II. 10 

44.17 

24.5 

39.70 

36.36 

24.6 

55.62 

38.80 

24-7 

3990 

50.13 

25-4 

50.97 

45-51 

25-5 

10.98 

44.45 

25.5 

39-57 

36.66 

25.6 

55.68 

39.10 

25-7 

40.21 

50.29 

26.4 

50,89 

45.75 

26.5 

10.87 

44.72 

26.5 

39-48 

36.9s 

26.6 

55-74 

39-39 

26.7 

40.52 

50.44 

27.4 

50.82 

45.99 

27-5 

10.78 

44.99 

27.5 

39.46 

37-23 

27.6 

55.81 

39-66 

27.7 

40.83 

50.57 

28.4 

50.76 

46.25 

28.5 

10.70 

45.27 

28.5 

39.50 

37.51 

28.6 

55-89 

39-93 

28.7 

41.17 

50,69 

29.4 

50.69 

46.53 

29.5 

10.63 

45.58 

29.5 

39.57 

37.82 

29.6 

55-97 

40.22 

29.7 

1 

41.53 

50.81 

30-4 

50.62 

46.84 

30.5 

10.55 

45-91 

30.5 

39-63 

38.16 

30.6 

56.06 

40.53 

30.7 

41.92 

50.95 

31-4 

50.54 

47.16 

31-5 

10.45 

46.26 

31-5 

39-65 

38.52 

31.6 

56.16 

40.87 

31.7 

42.32 

51. II 

1 

7-35         +7-28 

16.92      ■♦■16.89 

57.83       +57-82 

7-38        +7-31 

18.09       +18.06 

i6»»  54"      44".2s6 

17*^  59""     59'.8o 

19^    6™     I4".74 

20»^  48™    S2'.97S 

23**  27»     44'.9o8 

+82®  10'      49".69 

+86°  36'     5i".i6 

+89°    0'     45"-46 

+82°  12'     49"-4o 

+86°  49'     59".29 

[Bph  X4 

1 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


B  Vnm  Minoris. 

6  TJnm  MlnoilB. 

A.  Ursn  Mlnoils. 

76  Draconis. 

89  H.  Cephei. 

Mag.  4.4 

< 

M[ag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mom 

Solar 

Ascen- 
sioa. 

Decli- 
nation 
North. 

Mem 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

DecH- 
nation 
North. 

Mean 
Solar 
Date. 

Risht 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h  m 

»     t 

h^m 

•     / 

h  m 

•     / 

h  m 

•     f 

h   m 

0     ' 

July 

1654 

+82  xo 

tf 

July 

18    0 

+8636 
ff 

July 

19    6 

+89    0 

July 

2048 

+82  12 

July 

2327 

+8649 
II 

1.4 

8 
50-54 

47.16 

1.5 

s 
XO.45 

46.26 

1.5 

s 
39-65 

38.52 

1.6 

s 
56.16 

40.87 

1.7 

s- 
42.32 

51. II 

a^ 

50.45 

47.48 

2.5 

10.32 

46.63 

2.5 

39.58 

38.90 

2.6 

56.24 

41.23 

2.7 

42.74 

51-30 

3-4 

50.35 

47.79 

3.5 

XO.16 

47.00 

3.5 

39.40 

39.29 

3.6 

56.31 

41.61 

3-7 

43-15 

51.52 

4.4 

50.23 

48.08 

4.5 

9-97 

47-35 

4.5 

39-" 

39.67 

4.6 

56.37 

42.00 

4.7 

43.53 

51.7s 

54 

50.10 

48.34 

5.5 

9.76 

47.66 

5.5 

38.76 

40.03 

5.6 

56.41 

42.39 

5.7 

43.88 

52.00 

6.4 

49-98 

48.58 

6.5 

9.54 

47.96 

6.5 

38.35 

40.37 

6.6 

56.44 

42.76 

6.7 

44.20 

52.25 

7-4 

49-86 

48.80 

7.5 

9.33 

48.24 

7.5 

3792 

40.68 

7.6 

56.47 

43.10 

7.7 

44.50 

52.49 

8.4 

49-75 

49.01 

8.5 

9.13 

48.50 

8.5 

37-52 

40.97 

8.6 

56.49 

43.42 

8.7 

44.77 

52-71 

9-4 

49.64 

49.21 

9.5 

8.94 

48.75 

9.5 

37.17 

41.26 

9.6 

56.52 

43.74 

9.7 

45.04 

52.93 

X0.4 

4954 

49.42 

10.4 

8.77 

49.01 

10.5 

36.87 

41.55 

10.6 

56.56 

44.04 

10.7 

45-33 

53.13 

IX. 4 

49-45 

49.65 

IX.4 

8.62 

49.27 

"5 

36.62 

41.84 

11.6 

56.60 

44.34 

11.7 

45.63 

53.31 

12 .4 

4936 

49.89 

12.4 

8.47 

49-55 

12.5 

36.40 

42.X4 

12.6 

56.65 

44.66 

12.7 

45.95 

53-49 

13-4 

49.26 

50.14 

13.4 

8.32 

4985 

13.5 

36.X8 

42.46 

13.6 

56.71 

44.99 

13.7 

46.28 

53-69 

14.4 

4915 

50.40 

14.4 

8.15 

50.16 

14.5 

35.93 

42.80 

X4.6 

56.76 

45.34 

14.7 

46.63 

53.91 

15.4 

49.04 

50.67 

15.4 

7.97 

50.48 

15-5 

35-64 

43.15 

15.6 

56.81 

45.70 

15.7 

46.99 

54.13 

16.4 

48.92 

50-93 

X6.4 

7.76 

50.80 

16.5 

35.27 

43.51 

16.6 

56.86 

46.08 

16.7 

47-34 

54.38 

17-4 

48.79 

51-19 

17.4 

7-53 

51.12 

17.5 

34.83 

43.88 

17.5 

56.89 

46.47 

17.7 

47-68 

54.65 

18.4 

4».65 

51-43 

X8.4 

7.28 

51.43 

18.5 

34.32 

44.24 

18.5 

56.91 

46.86 

18.7 

48.02 

54.93 

19.4 

48.50 

51.65 

19.4 

7. ox 

51.73 

19.5 

33.74 

44.60 

19.5 

56.93 

47.26 

19.7 

48.34 

55.23 

ao.4 

48.35 

5185 

20.4 

6.73 

52.01 

20.5 

33.08 

44.94 

20.5 

56.93 

47-65 

20.6 

48.62 

55.54 

21.4 

48.21 

52.03 

2X.4 

6.44 

52.26 

21.5 

32.37 

45.25 

21.5 

56.92 

48.03 

21.6 

48.88 

55.84 

22.4 

48.07 

52.19 

22.4 

6.X5 

52.49 

22.5 

31.66 

45-53 

22.5 

56.91 

48.38 

22.6 

49.11 

56.13 

23-4 

47-93 

52.33 

23.4 

5.88 

52.72 

23-5 

30.98 

45-81 

23-5 

56.90 

48.71 

23.6 

49.32 

56.41 

24.4 

47.80 

52.47 

24.4 

5.62 

52.93 

24-5 

30.34 

46.08 

24.5 

56.90 

49.03 

24.6 

49-54 

56.67 

25.4 

4767 

52.63 

25-4 

5-39 

53.15 

25.5 

29.76 

46.35 

25.5 

56.90 

49.36 

25.6 

49.77 

56.92 

26.4 

47.54 

52.81 

26.4 

5.16 

53-39 

26.5 

29.25 

46.63 

26.5 

56.91 

49.69 

26.6 

50.03 

57.17 

27.4 

47.42 

53.00 

27.4 

4.93 

53.65 

27.4 

28.76 

46.94 

27.5 

5693 

50.03 

27.6 

50.31 

57.43 

28.4 

47.29 

53-21 

28.4 

4.69 

53-93 

28.4 

28.23 

47.27 

28.5 

56.95 

50.39 

28.6 

50.61 

57.70 

29.4 

47-15 

53.43 

29.4 

4-42 

54.22 

29.4 

27.64 

47.62 

29.5 

56.96 

50.79 

29.6 

50.92 

57-99 

30.3 

47.00 

53-64 

30.4 

4.12 

54.51 

30.4 

26.96 

47-98 

30.5 

56.97 

51.21 

30.6 

51.23 

58.32 

313 

46.83 

53-84 

31.4 

3.79 

54-80 

31.4 

26.17 

48.33 

31-5 

56.96 

51.63 

31.6 

51-52 

58.67 

323 

46.65 

54.02 

32.4 

3-45 

5506 

32.4 

25.29 

48.67 

32.5 

56.94 

52.04 

32.6 

51.78 

59.02 

7.35          +7-28 

16. 

93      -H6.90 

57.99      +57.98 

738        +7.31 

18.09       +18.07 

i6»»  54»      44*-256 

17^ 

59»     59-.80 

ig^    6"»     i4«.74    1    20^48™     52".975 

23*^  27"»      44'.9o8 

4«2*» 

10'      4 

9".69 

+86^ 

36'     5 

I". 16 

+89^ 

0'      4 

5".46 

|+82« 

12'     4 

9".40 

+86*» 

49'     5 

9".29 

[Bphz4] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


c  Vnm  Mlnoils. 

<^  Ursae  Minorls. 

A.  trrsse  Mlnoils. 

76  Draconis.      | 

89  H.  Cephei. 

• 

&iag.  4.4 

Mag.  4.4 

Mag.  6.6 

J 

Mag.  5.7 

Mag.  5. 

6 

Mean 
Solar 
Date. 

Risht 

Ascen* 

sion. 

Dedi- 
nation 

North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decti- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 

Dedi- 
nation 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decfr 

nation 
Naiik^ 

h  m 

•     / 

h  m 

•    / 

h  m 

•     t 

h  m 

•    f 

h  m 

•    / 

Aug. 

1654 

+82  10 

Aug. 

17  59 

+8636 

Aug. 

19    5 

+89    0 

Aug. 

3048 

+83  12 
ft 

Aug. 

2327 

+8649 
It 

1-3 

8 
46.65 

54.02 

1.4 

8 
63.45 

55.06 

1.4 

8 
85.29 

48.67 

1-5 

8 
56.94 

52.04 

1.6 

51.78 

59.02 

2-3 

46.47 

54.16 

2.4 

63.08 

55-30 

2.4 

84.33 

48.99 

2.5 

56.90 

52.44 

2.6 

52.00 

59-38 

3-3 

46.30 

54.28 

3.4 

62.72 

55.51 

3-4 

83.35 

49.29 

3.5 

56.86 

52.82 

3.6 

52.19 

59-74 

43 

46.13 

54.37 

4.4 

62.37 

55.70 

4.4 

82.40 

4956 

4.5 

56.83 

53.18 

4.6 

5236 

60.08 

5-3 

45-97 

54.46 

5-4 

63.04 

55.88 

5.4 

81.49 

49.81 

5.5 

56.78 

53.52 

5.6 

5252 

60.40 

6-3 

45-8a 

54.55 

6.4 

61.73 

56.05 

6.4 

80.64 

50.05 

6.5 

56.74 

53.84 

6.6 

52.68 

60.71 

7-3 

45.68 

54.66 

7-4 

61.44 

56.23 

7.4 

79.83 

50.39 

7.5 

56.71 

54.16 

7.6 

52.86 

61.00 

^'3 

45.54 

54.78 

8.4 

61.15 

56.43 

8.4 

79.06 

50.54 

8.5 

56.69 

54.49 

8.6 

53.06 

61.29 

9-3 

4540 

54.91 

9.4 

60.86 

56.63 

9.4 

78.32 

50.81 

9-5 

56.68 

54.83 

9.6 

53.28 

61.59 

10.3 

45-25 

5506 

10.4 

60.57 

56.85 

10.4 

77.57 

51.10 

10.5 

56.66 

55-18 

10.6 

53-50 

61.89 

II-3 

45.10 

55-21 

1 1. 4 

60.26 

57-08 

11.4 

76.78 

51.41 

".5 

56.64 

55.55 

11.6 

53-73 

62.21 

12.3 

44.94 

55.35 

12.4 

59-93 

57.32 

12.4 

7594 

51.72 

".5 

56.61 

55.93 

12.6 

53-95 

62.54 

133 

44.77 

55-49 

13-4 

59.58 

57.55 

13.4 

75.02 

52.03 

13.5 

56.57 

56.32 

13.6 

54.18 

62.89 

14.3 

44.60 

55.63 

14.4 

59.21 

57.78 

14.4 

74.03 

52-33 

14.5 

56-53 

56-71 

14.6 

54.40 

63.36 

153 

44.41 

55-74 

15-4 

58.82 

57.98 

15-4 

72.94 

52.63 

15.5 

56.48 

57-11 

15.6 

54.59 

63.64 

16.3 

44.22 

55.82 

16.3 

58.42 

58.17 

16.4 

71.80 

52.91 

16.5 

56.42 

57-49 

16.6 

54.75 

64.04 

173 

44.04 

55.88 

17.3 

58.02 

58.34 

17.4 

70.62 

53.17 

17.5 

56.34 

57.87 

17.6 

54.88 

64.44 

18.3 

43.85 

55.92 

18.3 

57.61 

58.48 

18.4 

69.41 

53.40 

18.5 

56.26 

58.23 

18.6 

54.99 

64.83 

193 

4367 

55.95 

19-3 

57.22 

58.61 

19.4 

68.22 

53-62 

19.5 

56.18 

58.56 

19.6 

55-08 

65.19 

20.3 

43.50 

55-97 

20.3 

56.84 

58.73 

30.4 

67.08 

53.83 

20.5 

56.10 

58.88 

30.6 

55-16 

65-55 

21-3 

43.34 

55.99 

21.3 

56.48 

58.84 

ai.4 

66.00 

54.03 

21.5 

56.03 

59-19 

31.6 

55.25 

65.89 

22.3 

43.18 

56.03 

22.3 

56.13 

58.97 

22.4 

64.98 

54.24 

22.4 

55.96 

59  50 

22.6 

55-35 

66.21 

23-3 

4303 

56.09 

23-3 

55-79 

59.12 

234 

64.00 

54.47 

23.4 

55-9* 

59.82 

33.6 

55-48 

66.54 

24-3 

42.87 

56.17 

24.3 

55-45 

59.29 

24.4 

63.04 

54.71 

24.4 

55.86 

60.16 

34.6 

5564 

66.88 

25-3 

42.70 

56.26 

25.3 

55.09 

59-47 

25.4 

62.03 

54.98 

25.4 

55.80 

60.53 

35.6 

55-82 

67.23 

26.3 

42.52 

56.35 

26.3 

54-70 

59.66 

26.4 

60.92 

55-26 

36.4 

55-74 

60.91 

26.5 

55-99 

67.61 

27-3 

42.33 

56.42 

27-3 

54.28 

5984 

27.4 

59-71 

55.54 

27.4 

55-67 

61.30 

27.5 

56.14 

68.02 

28.3 

42.13 

56.47 

28.3 

53-84 

60.00 

28.4 

58.42 

55.81 

38.4 

55-59 

61.69 

28.5 

56-27 

68.45 

293 

41.92 

56-50 

29.3 

53-39 

60.14 

29.4 

57.05 

56.06 

29.4 

55-49 

62.07 

29-5 

56.36 

68.88 

30.3 

41.72 

56.49 

30.3 

52.93 

60.25 

30.4 

55.65 

56.38 

30.4 

55.38 

62.43 

30.5 

56.43 

69.30 

31-3 

41.53 

56.46 

31-3 

52.48 

60.34 

31.4 

54-25 

56.47 

31.4 

55.26 

62.75 

31.5 

56.46 

69.71 

32.3 

41-34 

56.42 

32.3 

52.05 

60.41 

32.4 

52.90 

56.64 

32.4 

55.15 

63.05 

32.5 

56.47 

70.10 

7-35          +7-28 

16.94       +16.91 

58.15       +58.14 

7. 

38        +7-32 

I8.II      + 

18.08 

i6»»  54™      44".256 

17*"  59"*     59'.8o 

19'*    6"*     i4*.74 

2^ 

48"     53«.975 

23»»  27™     44".9o8 

+82^: 

10'       4( 

9".69 

+86° 

36'     5 

I". 16 

+89° 

0'     4 

5".46 

+^° 

xa'    4( 

3".40 

+86° 

49'     5' 

P-.29 

LBph  14] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


s  Utum  Xlnozls. 

<^  JJtut  Xlaoris. 

A.  Urstt  KinozlB. 

76  ]>raooiii8. 

88  H.  Cephei. 

Mag.  4.4 

Mag.  4.4 

■ 

[ilag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU. 
nation 

North, 

Mean 

Solar 
Date. 

Richt 
Ascen- 
sion. 

Decfi- 
nation 
North. 

Mean 
Solar 
Date. 

Right 

Asceno 

sion. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 

Decli- 
nation 
North. 

h  m 

•      r 

h  m 

•     1 

h  m 

•     t 

h   m 

•     1 

h  m 

0      f 

Sept. 

1654 

+S2  10 

Sept. 

17  59 

+8637 

Sept. 

19    5 

+89    0 

Sept. 

30  48 

+8313 

Sept. 

2327 

+8650 

1-3 

s 
41.34 

56.42 

1-3 

s 
52.05 

0.41 

1.4 

s 
52.90 

56.64 

1.4 

s 
55.15 

3-05 

1.5 

s 
56.47 

10.10 

3-3 

41.17 

56.38 

2-3 

51.64 

0.47 

2-3 

51.63 

56.79 

3.4 

55.05 

3.34 

2.5 

56.48 

10.47 

3-3 

41.00 

56.35 

3.3 

51.36 

0.53 

3.3 

50.41 

56.95 

3.4 

54.96 

3.63 

3.5 

56.50 

10.83 

4-3 

40.84 

56.33 

4.3 

50.89 

0.61 

4-3 

49.24 

57." 

4.4 

54.87 

3.90 

4.5 

56.54 

II. 17 

5-2 

40.67 

56.33 

5.3 

50.52 

0.69 

5-3 

48.10 

57.29 

5.4 

54.78 

4.19 

5.5 

56.60 

II. 51 

6.3 

40.51 

56.31 

6.3 

50.14 

0.78 

6.3 

46.96 

57.48 

6.4 

54.70 

4.49 

6.5 

56.67 

11.85 

7.2 

40.35 

56.33 

7-3 

49.76 

0.89 

7-3 

45.79 

57.68 

7.4 

54.61 

4.81 

7.5 

56.74 

13.31 

8.3 

40.17 

56.35 

8.3 

49-36 

I.OI 

8.3 

44.58 

57.89 

8.4 

54.52 

5.14 

8.5 

56.83 

12.59 

9.2 

39-99 

56.36 

9-3 

48.95 

1. 13 

9.3 

4332 

58.10 

9.4 

54.43 

5.47 

9.5 

56.90 

13.98 

10.3 

3980 

56.36 

10.3 

48.52 

1.33 

10.3 

41.99 

58.30 

10.4 

54-33 

5.81 

10.5 

56.97 

13.38 

II. 3 

39.60 

56.34 

"•3 

48.07 

1.33 

".3 

40.59 

58.51 

11.4 

54.23 

6.16 

"-5 

57.01 

13-79 

13.3 

39-41 

56.29 

12.3 

47.60 

1.40 

13.3 

39-14 

58.71 

13.4 

54.10 

6.50 

12.5 

57.03 

14.31 

13.3 

39-21 

56.22 

13.3 

47.13 

1.45 

13.3 

37.63 

58.88 

13.4 

53.96 

6.83 

13.5 

57.03 

14.64 

14.3 

39.03 

56.13 

14.3 

46.66 

1.48 

14.3 

36.09 

59.02 

14.4 

53-83 

7.13 

14-5 

56.99 

15.06 

i5-a 

3».83 

56.03 

15.3 

46.30 

1.48 

15.3 

34.56 

59.14 

15-4 

53-68 

7.40 

15.5 

56.93 

15.47 

16.3 

3»-65 

55.91 

16.3 

45.76 

1.47 

16.3 

33-09 

59.25 

16.4 

53.54 

7.66 

16.5 

56.86 

15.86 

17.3 

38.48 

55-79 

17.3 

45.34 

1.46 

17.3 

31.67 

59.34 

17.4 

53.41 

7.91 

17.5 

56.79 

16.33 

18.2 

38.31 

55.69 

18.3 

44.94 

1.45 

18.3 

30.32 

59-43 

18.4 

53.29 

8.15 

18.5 

56.74 

16.58 

19.3 

38.15 

55.60 

193 

44.55 

1.46 

19-3 

39.03 

59.54 

19.4 

53.17 

8.39 

19.5 

56.70 

16.93 

30. 3 

37.99 

55.54 

30.3 

44.16 

1,49 

30.3 

37.77 

59.67 

30.4 

53.06 

8.6s 

30.5 

56.68 

17.38 

31.2 

37.82 

55-49 

31.3 

43.76 

1.54 

31.3 

36.47 

59.82 

21.4 

52.95 

8.93 

21.5 

56.69 

17.65 

32.2 

3764 

55-44 

33.3 

43.34 

1.60 

33.3 

35.11 

59.98 

33.4 

53.84 

9.23 

33.5 

56.71 

18.04 

23.2 

37.45 

55.38 

33.3 

43.89 

1.66 

23.3 

33.67 

60.14 

23.4 

53.73 

9.54 

23.5 

56.72 

18.46 

24.3 

37.25 

55.30 

24.2 

43.43 

1.71 

243 

33.14 

60.30 

24.4 

52.58 

9.86 

24.5 

56.70 

18.89 

35.3 

37.05 

55.20 

35.3 

41.93 

1.73 

25.3 

20.53 

« 
60.45 

25.4 

52.43 

10.17 

25.5 

56.65 

19.32 

36.3 

36.85. 

55-07 

36.3 

41.44 

1.73 

36.3 

18.88 

60.56 

36.4 

53.37 

10.45 

36.5 

56.56 

19.76 

37.2 

36.66 

54.91 

37.3 

40.95 

1.68 

27.3 

17.23 

60.65 

37.4 

53.11 

10.70 

27.5 

56.44 

30.18 

28.2 

36.48 

54.73 

38.3 

40.49 

1.63 

28.3 

15.63 

60.71 

38.3 

51.95 

10.93 

38.5 

56.30 

20.57 

29.2 

36.30 

54-55 

39.3 

40.05 

1.54 

29.3 

14.09 

60.75 

29.3 

51.79 

II. 14 

29.5 

56.15 

20.95 

30.2 

36.14 

54.37 

30.3 

39.63 

1.46 

30.3 

12.62 

60.79 

30.3 

51.64 

"33 

30.5 

56.03 

21.32 

31.3 

35.98 

54.21 

31.3 

39.24 

1.40 

31.3 

11.22 

60.82 

31.3 

51-49 

II. 51 

31.4 

5589 

21.66 

7-35 

+7.28 

16.95         +16.92 

58.26       +58.35 

7.39 

+7.32 

18.13       +18.10 

i6^  54"      A 

^•256 

17**  59"*     59*.8o 

19'*    6"     i4".74 

30^  48"        1 

)2*.975 

33'*  37"     44'.9o8 

+82«» 

to'      44 

?".69 

■h86*» 

36'     5 

i".i6 

+89** 

0'     4 

5".46 

+83  *> 

13'       41 

?".4o 

+86** 

49'      5 

9".29 

[Bph  14] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  JJnte  KinoriB. 

d  Ursse  Kinoris. 

A.  ITrsfle  Kinoris. 

76  Draconls. 

89  H.  Cephei. 

Mag,  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Riffht 

AsCCDr 

sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
SoUr 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dcdi- 
natioa 
Nonk. 

h  m 

0      t 

h   m 

e        f 

h   m 

•      f 

h   m       •     ' 

k   m 

•   / 

Oct. 

1654 

+82  10 

Oct. 

1759 

+8636 

Oct. 

19    4 

+89    I 

ft 

Oct. 

20  48 

+82  13 

It 

Oct. 

»*27 

+8650 

1.2 

35.98 

54.21 

1.2 

s 
3924 

61.40 

1-3 

s 
71.22 

0.82 

1.3 

s 

51-49 

II. 51 

1.4 

55*«9 

21.66 

2.2 

35-83 

54.06 

2.2 

38.85 

61.35 

2.3 

69.86 

0.87 

2.3 

51-35 

II. 71 

2.4 

55.77 

21.99 

3-2 

35.68 

53.92 

3.2 

38.46 

61.31 

3-3 

68.53 

0.94 

3-3 

51.22 

II. 91 

3-4 

55.67 

22.33 

4.2 

35-53 

53.80 

4.2 

38.07 

61.28 

4-3 

67.19 

1. 01 

4.3 

51.08 

12.12 

4.4 

55.59 

22.68 

5-2 

35-38 

53.67 

5-2 

37.67 

61.26 

5.3 

65.83 

1. 10 

5-3 

50.95 

12.34 

5-4 

55.52 

23.03 

6.2 

35-21 

53-55 

6.2 

37.25 

61.24 

6.3 

64.4^ 

1. 18 

6.3 

50.81 

12.57 

6.4 

55.44 

23-39 

7-2 

35-04 

53-42 

7.2 

36.82 

61.21 

7.3 

62.95 

1.27 

7.3 

50.66 

12.81 

7-4 

55.35 

23.77 

8.2 

34.87 

53-27 

8.2 

36.38 

61.17 

8.2 

61.42 

1.35 

8.3 

50.51 

13-05 

8.4 

55.24 

• 

24.16 

9.2 

34.69 

53.10 

9.2 

35.92 

61.12 

9.2 

59.83 

1. 41 

9.3 

50.35 

13.28 

9-4 

55." 

24-56 

10.2 

34-51 

52.91 

10.2 

3545 

61.05 

10.2 

58.20 

1.45 

10.3 

50.19 

13-50 

10.4 

54.95 

24.97 

II. 2 

34.33 

52.70 

II. 2 

34-99 

60.96 

II. 2 

56.55 

1-47 

II-3 

50.01 

13.70 

11.4 

54.77 

25.36 

12.1 

34.16 

52.47 

12.2 

34.53 

60.84 

12.2 

54.90 

1-47 

"3 

49.82 

13.88 

12.4 

54.56 

25-74 

131 

34.00 

52.22 

13.2 

34.09 

60.70 

13.2 

53.29 

1.46 

13-3 

49-64 

14.04 

13.4 

54.33 

26.11 

14. 1 

33.84 

51.98 

14.2 

33.68 

60.55 

14.2 

51.7s 

1.43 

143 

49.47 

14.18 

14.4 

54." 

26.46 

151 

33.70 

51.73 

15.2 

3329 

60.41 

15.2 

50.29 

1-39 

15-3 

49.30 

14.30 

15.4 

5389 

26.79 

16.I 

33-57 

51.50 

16.2 

32.91 

60.28 

16.2 

48.87 

1-35 

16.3 

49.14 

14.42 

16.4 

53.69 

27.10 

I7.I 

33.44 

51.29 

17.2 

32.54 

60.16 

17.2 

47.50 

1-34 

17-3 

49-00 

14.56 

17.4 

53.52 

27.40 

18.I 

33-30 

51. II 

18.2 

32.17 

60.06 

18.2 

46.15 

1-35 

18.3 

48.85 

14.72 

18.4 

53.36 

27.72 

19. 1 

33-15 

50.94 

19.2 

31.78 

59.97 

19.2 

44-77 

1-37 

19-3 

48.71 

14.89 

19.4 

53.22 

28.06 

20.1 

3300 

50.76 

20.2 

31.37 

59-90 

20.2 

43.31 

1. 41 

20.3 

48.55 

15.08 

20.4 

5308 

28.42 

21. 1 

32.84 

50.57 

21.2 

30.93 

59.82 

21.2 

41.75 

1.44 

21.3 

48.39 

15-27 

21.4 

52.92 

28.79 

22.1 

32.67 

50.35 

22.2 

30.48 

59.72 

22.2 

40.13 

1.45 

22.3 

48.22 

15.45 

22.4 

52.73 

29.18 

23-1 

32.50 

50.10 

23.2 

30.02 

59-58 

23.2 

38.47 

1.44 

233 

48.03 

15.62 

23-4 

52.51 

29.57 

24.1 

32.34 

49.82 

24.2 

29.57 

59.42 

24.2 

36.80 

1. 41 

24.3 

47.84 

15.77 

24.4 

52.25 

29-95 

251 

32.19 

49.53 

25.2 

29.14 

59.23 

25.2 

35.16 

1.34 

25.3 

47.64 

15.89 

25.4 

51.97 

30.30 

26.1 

32.05 

49-23 

26.2 

28.73 

59.02 

26.2 

33-58 

1.25 

26.3 

47-45 

15-97 

26.4 

51.67 

30.62 

27.1 

31.93 

48.93 

27.2 

28.35 

58.81 

27.2 

32.09 

1. 14 

27-3 

47-27 

16.03 

27.4 

51.38 

30.92 

28.1 

31-81 

48.64 

28.1 

28.00 

58.61 

28.2 

30.68 

1.03 

28.3 

47.10 

16.08 

28.4 

51.10 

31.20 

29.1 

31.70 

48.36 

29.1 

27.67 

58.42 

29.2 

29-34 

0.94 

29.3 

46.93 

16.14 

29.4 

50.84 

31-47 

301 

31.58 

48.10 

30.1 

27.33 

58.24 

30.2 

28.05 

0.86 

303 

46.78 

16.20 

30.4 

50.59 

31.74 

311 

31.46 

47.86 

3I-I 

27.00 

58.07 

31.2 

26.77 

0.78 

31-3 

46.62 

16.28 

31-4 

50.36 

32.01 

32.1 

31-35 

47.61 

32.1 

26.67 

5792 

32.2 

25-48 

0.72 

323 

46.47 

16.37 

32.4 

50.14 

32.29 

7.35              +7.28 

16.95         +16.92 

58.29       +58.28 

7-39        +7.32 

18.15       +18.12 

i6'»  54"      44"-256 

17*'  59""     59'. 80 

19**    6"     I4".74 

2^  48™     52'.975 

a3h  27m     44».9o8 

+82° 

10'      4 

9".69 

+86° 

36'     5 

I". 16 

+89° 

0'     4 

5".46 

+82** 

12'     4 

9".40 

+86** 

49'      5 

9".29 

[Eph  14I 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


£  Vtnm  Kinoils. 

^  UrsA  Klnoiis. 

X  ITiMB  Kinozls. 

76  Dxaconis. 

.39  H.  Cephel. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 

Richt 

Dedi- 

Mean 

Right 

DecU- 

Mean 

Right 

Dedi- 

Mean 

Right 

Decli- 

Mean 

Right 

DecU- 

Soiar 

Asceo- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Sobtr 

Ascen- 

nation 

Dftte. 

sioa. 

North. 

Date. 

sion. 

North, 

Date. 

sion. 

North. 

Date. 

sion, 
b   m 

North. 

Date. 

sion. 

North, 

h    m       •      ' 

h   m 

0      t 

h    m 

0      / 

0      / 

h   m 

0     / 

Nov. 

1654 

+82  10 

am 

Nov. 

1759 

+8636 

Nov. 

19    3 

+89    0 

ft 

Nov. 

2048 

+8213 

Nov. 

23  27 

+8650 
ft 

I.I 

s 
31-35 

WW 

47.61 

I.I 

s 
26.67 

57.92 

1.2 

s 
85.48 

60.72 

1.3 

s 
46.47 

16.37 

1.4 

s 
50.14 

32.29 

a. I 

31-25 

47.37 

2.1 

26.32 

57.77 

2.2 

84.16 

60.67 

2.3 

46.31 

16.46 

2.4 

49-92 

32.58 

3.1 

31-13 

47.13 

3.1 

25.96 

5762 

3-2 

82.79 

60.62 

3-2 

46.14 

16.55 

3-4 

49-70 

32.88 

4.1 

31.00 

46.88 

4.1 

25.59 

5746 

4.2 

81.37 

60.56 

4.2 

45.98 

16.64 

4.4 

49.46 

33.19 

51 

30.87 

46.61 

5.1 

25-ai 

57-28 

5-2 

79.90 

60.49 

5-2 

45.81 

16.74 

5.4 

49.20 

33.50 

6.1 

30.74    46.32 

6.1 

24.82 

57.08 

6.2 

78.40 

60.40 

6.2 

45.63 

16.82 

6.4 

48.92 

33.82 

71 

30.61    46.01 

7-1 

24.44 

56.86 

7.2 

76.88 

60.29 

7-2 

45.44 

16.89 

7-3 

48.61 

34.13 

8.1 

30.49  i  45.67 

8.1 

24.06 

56.62 

8.2 

75-36 

60.16 

8.2 

45-24 

16.93 

8.3 

48.27 

34.43 

9.1 .  30-38 

45-33 

9.1 

23.70 

56.36 

9.2 

73.87 

60.01 

9.2 

45-05 

16.94 

9.3 

47-91 

34.71 

10. 1 

30.28 

44.98 

10. 1 

23-36 

56.10 

10.2 

72.44 

59-84 

10.2 

44.86 

16.94 

10.3 

47-55 

34-97 

II. I 

30.19 

4463 

II. I 

23-05 

55-82 

II. 2 

71.10 

59.66 

II. 2 

44.68     16.92 

"-3 

47.20 

35.20 

12. 1 

30.11 

44.30 

12. 1 

22.76 

55-55 

12.2 

69.84 

59-48 

12.2 

44.51     16.89 

12.3 

46.86 

35.41 

13. 1    30.03 

43.98 

13-1 

22.48 

55-30 

I3.I 

68.63 

59-32 

13-2 

44.36 

16.87 

13-3 

46.54 

35-62 

1 

14. 1 .  29.96 

43-69 

14. 1 

22.21 

55.08 

14. 1 

67.47 

59-17 

14.2 

44.20 

16.87 

14.3 

46.25 

35-83 

15.1 1  29.88 

43-41 

15.1 

21.93 

54.88 

I5-I 

66.30 

59-05 

152 

44.05 

16.88 

15.3 

45-98 

36-05 

16. 1    29.79 

1 

43-14 

16. 1 

21.63 

54.68 

16.I 

65.07 

58.94 

16.2 

43-90 

16.91 

16.3 

45.72 

36.30 

17.0    39.69 

42.86 

17.1 

21.31 

54-48 

17. 1 

63,76 

58.84 

17.2 

43-73 

16.95 

17-3 

45.45 

36.56 

18.0    29.58 

42.56 

18. 1 

20.97 

54.26 

18. 1 

62.39 

58.72 

18.2 

4356 

16.98 

18.3 

45.16 

36.83 

19.0 ,  29.48 

42.23 

19.1 

20.62 

54.02 

19. 1 

60.97 

58.58 

19.2 

43.38 

17.00 

19.3 

44.83 

37-" 

20.0 

29.38 

41.87 

20.1 

20.27 

53-75 

20. 1  • 

59-52 

58.42 

20.2 

43-19 

17.00 

20.3 

44.46 

37.38 

21.0 

29.18 

41.50 

21. 1 

19.94 

53-45 

21. 1 

58.10 

58.22 

21.2 

42.99 

16.98 

21.3 

44.06 

3763 

22.0 

29.30 

41.12 

22.1 

19.64 

53-14 

22.1 

56.76 

58.00 

22.2 

42.80 

16.92 

22.3 

43.65 

37.85 

330 

29.13 

40.73 

23-1 

19.37 

52.82 

23.1 

55.51 

57-76 

23.2 

42.61 

16.83 

233 

43-24 

38.05 

24.0 

29.08 

40.35 

24.1 

19.13 

52.50 

24.1 

54.35 

57.53 

24.2 

42.44 

16.74 

24.3 

42.85 

38.22 

25.0 

29.04 

39.99 

25-1 

18.91 

52.19 

25.1 

53.27 

57.29 

25.2 

42.28 

16.64 

2^3 

42.48 

38-36 

26.0 

29.00 

3965 

26.1 

18.70 

51.90 

26.1 

52.26 

57.06 

26.2 

42.13 

16.54 

26.3 

42.12 

38.49 

27.0 

28.96 

3932 

27.1 

18.50 

51-62 

27.1 

51.29 

56.85 

27.2 

41.99 

16.45 

27-3 

41.78 

38.63 

28.0 

28.92 

3901 

28.1 

18.31 

51-36 

28.1 

50.32 

56.66 

28.2 

41.85 

16.37 

28.3 

41-45 

38.78 

39.0 

28.88 

38.70 

29.1 

18.10 

51.10 

29.1 

49.34 

56.47 

29.2 

41.70 

16.30 

29-3 

41.13 

38.93 

30.0 

28.83 

38.39 

30.1 

17.88 

50.85 

30.1 

48.33 

56.28 

30.2 

41.55 

16.24 

30.3 

40.81 

39-09 

31.0 

28.77 

38.07 

31. 1 

17.66 

50.59 

3I.I 

47.28 

56.10 

31.2 

41.40 

16.18 

3^-3 

40.48 

39.25 

7.35         +7-28 

16. 

94       + 

16.91 

58.25          +58.24 

7.39            +7.32 

18.16       +18.13 

i6*  S4»      44".356 

17'^ 

59"     5 

;9*-8o 

19**    6»      14'. 74 

20*^  48"     52".975 

23»»  27"^      44".9o8 

+82° 

10'       4( 

?"-69   1 

+86** 

36'     5^ 

I". 16 

+89° 

0'      4. 

5"-46 

+82° 

12'     4< 

r'Ao 

+86° 

49'      5 

9"-29 

[Bph  14] 
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DECEMBER,  1914. 


APPARENT  PLACES  OE  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  TFrsflB  Klnozis. 
Mag.  44 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h   m 

Dec. 

1654 

s 

I.O 

28.77 

2.0 

28.72 

30 

28.67 

4.0 

28.61 

4.9 

28.57 

5.9 

2S.53 

6.9 

28.50 

7-9 

28.49 

8.9 

28.49 

9.9 

28.49 

10.9 

28.49 

II. 9 

28.49 

12.9 

28.48 

139 

28.47 

14.9 

28.45 

iS-9 

28.42 

16.9 

28.40 

17.9 

28.39 

18.9 

28.38 

19.9 

28.39 

20.9 

28.42 

21.9 

28.46 

22.9 

28.50 

239 

28.54 

24.9 

28.59 

a5-9 

28.63 

26.9 

28.67 

27.9 

28.71 

28.9 

28.74 

29.9 

28.77 

309 

28.80 

319 

28.83 

Decli- 
nation 
North. 


e       / 

+82  10 
*f 

38.07 

37-74 
37-39 
37-03 

36.65 
36.26 

35-85 
35-45 

35-07 
34.71 
34.36 
3404 

33-73 
33-42 
33.10 

32.75 

32.38 

31-99 

31-59 
31.18 

30.78 
30.41 

30.05 
29.70 

29.38 
29.07 
28.76 
28.46 

28.15 
27.81 

27.46 
27.10 


S  TFrsfle  Klnozis. 
Mag.  4.4 


Mean 
Solar 
Date. 


7-35 
16*^  54" 
+82°  10' 


+7.28 
44'.256 

49"-69 


Dec. 

I.I 
2.1 

3-1 
4.0 

5.0 
6.0 
7.0 
8.0 

9.0 

lO.O 
II.O 

12.0 

13.0 

14.0 

15.0 

16.0 
17.0 

18.0 

19.0 
20.0 

21.0 
21.9 
22.9 

23.9 

24.9 
25-9 

26.9 

27.9 

28.9 

29.9 

30.9 
31.9 


Right 
Ascen- 
sion. 


h   m 

1759 

s 
7.66 

7.43 
7.18 

6.94 

6.70 

6.49 
6.30 

6.13 

5-99 
S.87 
576 
565 

5.53 

5.39 
5.22 

5.05 

4.88 
4.72 
4.58 
4.47 

4.39 
4.34 
4.32 
4.31 

4.30 
4.28 

4.25 
4.22 

4.18 
4.12 
4.07 
4.03 


DecU- 
nation 
North. 


+8636 


It 


50.59 
50.32 
50.04 

49.73 

49.41 
49.06 
48.70 

48.33 

47.98 
47.64 

47-32 
47.02 

46.74 
46.47 

46.19 
45.89 

45.56 
45.21 

44.84 
44-45 

44.07 
43-70 

43-35 
43-02 

42.70 

42.39 
42.09 

41.79 

41.49 
41.17 
40.84 
40.49 


16.93       +16.90 

17*"  59*     59'-8o 
+86°  36'     5i".i6 


A.  UrsflB  Kinoiis. 
Mag.  6.6 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h   m 

Dec. 

19    3 

s 

I.I 

47.28 

2.1 

46.19 

3-1 

45.06 

4.1 

43-92 

5.1 

42.78 

6.1 

41.67 

7-1 

40.63 

8.1 

39-68 

9.1 

38.83 

10. 1 

38.06 

II. I 

37-34 

12. 1 

36.64 

I3-I 

35-90 

14. 1 

35-" 

15.1 

34.24 

16. 1 

33.32 

17.1 

32.38 

18.1 

31-45 

19. 1 

30.59 

20.0 

29.81 

21.0 

29-13 

22.0 

28.56 

23.0 

28.07 

24.0 

27.64 

25.0 

27.23 

26.0 

26.83 

27.0 

26.40 

28.0 

25-93 

29.0 

25.44 

30.0 

24.92 

31-0 

24.38 

32.0 

23-85 

Decti- 
nation 
North. 


+89    O 


It 


56.10 
55.90 

55.69 
55.46 

55.22 

54.95 
54.66 

54.36 

54.06 

53-77 
53-50 
53-25 

53.02 
52.80 

52.58 
52.34 

52.08 

51-79 
51-47 
51-14 

50.80 

50.46 

50.13 
49.81 

49-52 

49-25 
48.97 

48.70 

48.42 
48.14 
47-84 
47-52 


76  DraooBls. 

Mag.  5-7 


Mean 
Sobr 
Date. 


Right 
Ascen- 
sion. 


Decli- 
nation 
North. 


h   m 
Dec.l  20  48 

s 


58.15       +58.14 
19**    6"*     14*. 74 
+89"*    o'     45".46 
[Eph  14] 


1.2 
2.2 

3.2 
4.2 

5-2 
6.2 

7.2 

8.2 


9.2 

10. 
II. 

12. 

13. 
14. 

15. 
16. 

17- 
18. 

19- 
20. 

21. 
22. 

23- 

24. 

25- 

26. 

27- 

28. 

29- 
30. 

31- 
32. 


41.40 

41.25 
41.09 

40.92 

40.75 
40.57 

40.40 

40.24 

40.09 

39-95 
39.82 

39.69 

39-57 

39.45 

39-31 
39.16 

39.00 
38.85 
38.69 
38.54 

38.41 
38.28 

38.17 
38.07 

37-97 

37-87 

37-77 
37.68 

37-57 
37-46 

37-34 
37.22 


+82  13 


6.18 
6.12 
6.05 

5-96 

5.85 
5-71 
5-55 
5.38 

5.20 
5.02 

4.84 
4.68 

4-55 

4.43 

4.31 
4.19 

4.05 
3-88 
3.68 

3-45 

3.21 
2.96 
2.71 
2.46 

2.23 
2.01 
1.81 
1. 61 

1.40 
1. 19 

0.97 
0.73 


H.  Cepliei. 

Mag.  5.6 


Mean 
Solar 
Date. 


Right 
Ascen- 
sion. 


h   m 

Dec. 

2327 

s 

1-3 

40.48 

2.3 

40.14 

3-3 

39-78 

4.3 

39.39 

7.39      +7-32 

20^  48"     52'-975 
+82**  12'     49".40 


5-3 
6.3 
7.3 
8.3 

9-3 
10.3 

"-3 
12.3 

13.3 
14.2 

15.2 
16.2 

17.2 
18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 
31.2 
32.2 


Decli- 
natkm 
North. 


+8650 

tf 

39-25 
39-43 
39-61 
3978 

39.94 


38.98 

38.55  40.08 

38.11  40.20 

37.67  40.29 

37.24  40.36 
36.84!  40.42 
36.47  '  40.48 
36.13     40.54 


35-80 
35-46 

35." 
34.74 

34.34 
33.90 

33.45 
33.00 

32 -S5 
32.12 

31.72 
31.34 

30.98 
30.63 
30.29 

29.95 

29.60 
29.23 
28.83 
28.42 


40.62 

40.72 
40.83 

40.95 

41.06 
41.16 

41.23 
41.27 

41.28 
41.27 
41.24 
41.21 

41.19 
41.16 

41.15 
41.14 

41.14 
41.14 
41.14 

41-13 


18.17       +18.14 
23**  27»     44*908 
+86**  49'     59".29 


APPARENT  PLACES  OF  STARS,  1914, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


M«^n  Solar 
Date. 


83  Plsciiim. 

Mag.  4.7 


Right 
Aflcensum. 


Jan.  0.2 
10.2 
20.2 

30.1 

Feb.    9.1 

19.1 
Mar.    I.I 

II.O 

21.0 
31  o 

Apr.  10.0 
19.9 
29.9 

May  9.9 
19.8 

29.8 

June   8.8 

18.8 

28.7 

July    S,7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 
Nov.  5.4 

15.4 

25.3 
Dec.    5.3 

15.3 
25.2 

35-2 

Seed,  Tan  a 
Mean  Place 


h      m 
O      O 


8 

56.13 
56.03 

55-94 
55-86 

55.80 

55.76 

55.74 
55.76 

55.81 
55.89 


10 

9 
8 

6 

4 

2 
2 

5 
8 

13 


16 
20 


56.02 
56.18 

56.38 
56.62  ^ 

56.89  '7 


29 

31 
32 
33 
32 
30 

29 
26 

22 

19 
15 

II 

7 

4 

I 

3 
60.07 

60.02    ^ 

59.95    ^ 

5987 

59.78 


57.18 

57-49 
57.81 

58.14 
58.46 

58.76 
59.05 
59.31 
59.53 
59.72 

59.87 
59-98 
60.05 

60.09 
60.10 


Declina- 
tions. 


8 

9 
10 


59.68 

59.57 
59.47 


II 
10 


—  6  10 


II 


81.2 
81.7 
82.1 
82.4 
82.5 

82.4 
82.2 
81.7 
81.0 
80.0 


5 

4 

3 
I 

I 

2 

5 

7 
10 

12 


78.8 

77.4 
75.8 
74.0 
72.0 


14 
16 

18 
20 
21 

69.9 

67.8  " 

65.7 
63.6 

61.6 


21 
21 
20 

19 


59.7 
58.0 

56.6 

55.5 
54.6 

54-0 
53.6 

53.5 
53.6 
54.0 

54.5 
550 

55.7 
56.4 
57.2 

57.9 
58.6 

59.1 


17 

14 
II 

9 
6 

4 
I 

I 

4 
5 

5 
7 
7 
8 

7 

7 
5 


a  Andromedae. 
Mag.  2.2 


Richt 
Ascensioo. 


h      m 

o    3 


s 
56.07 

55.94 
55.81 
55.70 
55.61 

55.54 
55.51 
55.51 
55.55 
55.64 


13 

13 
II 

9 
7 

3 
o 

4 

9 

13 


18 


55.77 

55.95  .. 
56.18  f^ 

56.44^ 
56.74 


26 
30 
33 


1.006      -0.108 
S6».04i    79".i7 


0.00 
+0.4 


+0.01 
0.0 


57.07 
57.41 
57.76 
58.12 

58.46 

58.79 
59.10 

59.37 
59.61 
59.82 

59.98 
60.10 
60.18 
60.22 
60.22 

60.20 
60.14 
60.06 

59.97 
59.86 


34 
35 
36 

34 
33 

31 

27 

24 
21 

16 

12 
8 

4 
o 

2 

6 
8 

9 

II 

12 


59-74  ,, 
59.61  *3 

5948  '3 


Dedinar 
tionN. 


+  2836 


It 


66.5 
65.6 

64.5 
63.2 

61.7 

60.1 

58.5 
57.0 

55.7 
54.6 

53.7 
53.2 
530 

53-2 
53.8 

54.8 
56.2 

57.9 

59.9 
62.1 


9 
II 

13 

15 
16 

16 

15 

13 
II 

9 

5 
2 

2 

6 

10 

14 

17 
20 

22 

24 


25 


64.5 
67.0 

72.1 

74.6 1\ 


77'"^ 
79-4 
81.5 

83.4 
85.1 

86.6 

87.7 
88.6 

89.1 
89.3 

89.2 
88.9 
88.2 


25 

23 
21 

19 
17 
15 

II 

9 

5 

2 

I 

3 

7 


1. 139      40.546 
56" .354    56".3S 


0.00        -0.04 
+0.4  0.0 

[Bph  14] 


P  Cassiopeia. 
Mag.  2.4 


Right 
Ascension. 


h 
O 


m 

4 


8 

33.83 

33.53 

33.24 
32.98 

32.75 

32.57 

32.45 
32.40 

32.43 
32.53 


30 
29 

26 

23 
18 


12 

5 

3 
10 

19 


32.72 
32.98 

33-31 
33.70 

34.15 


26 

33 

39 

45 
48 

34.63 

SI 

35- H  ^, 
35-66  5^ 
36.18  5» 
36.69  ^ 

37.61  ^ 
38.01  ^ 

38.35  ^ 
38.63 


38 
33 


38.85 
39.01 
39.10 

39-13 
39.10 


16 

9 

3 

3 
8 


39.02 
38.88  \\ 
38.70  ^; 

38.48  z 

38-3  I 
37-95  ,^ 

37.65  z 

37.35  ^ 


Declina- 
tion N. 


+  5840 


II 


50.0 
49.2 
48.0 

46.4 
44.4 


8 
12 
16 
20 

24 


26 

27 
26 


42.0 

39.4 

36.7 

34.1 
31.6^5 

23 

29.3 
27.4 

25.9 
24.8 

24.2 


19 

15 
II 

6 

o 


24.2 
24.7 

25.7 
27.2 

29.2 


5 
10 

15 
20 

24 


316 

34.3 
37.3 
40.5 
43.9 


27 

30 

32 

34 

34 

47.3  „ 
50.8  35 

54-2  3^ 

57.5  ^; 

60.6  3' 
29 

635 
66.0  ^5 

68.2  ^^ 

69.9 
71.1 


71.8 
72.0 
71.7 


17 
12 

7 


2 
3 


^  PhOBDldS. 

Mag.  3.9 


Right 
Ascension. 


1.924       +1.643 
34«.87a    3i".69 


0.00 
+0.4 


-o.ii 
0.0 


h 
O 

8 

3-49 
3.30 

3.13 
2.97 

2.85 

2.76 
2.70 
2.69 

2.73 
2.81 

2.94 

3.13 
3.37 
3.65 
3.97 

4.33 
4.72 

5.13 
5.55 
5.96 

6.36 

6.73 
7.07 

7.37 
7.62 

7.81 

7.95 
8.03 

8.05 

8.02 

7-95 
7.83 
7.68 

7.50 

7.31 

7.11 
6.91 
6.71 


m 

5 


19 

17 
16 

12 
9 


4 
8 

13 

19 

24 
28 

32 
36 

39 
41 
42 

41 
40 

37 
34 
30 
25 
19 

14 

8 

2 

3 

7 

12 

15 
18 

19 
20 

20 
20 


Dedina- 
tionS. 


—  46  12 


It 


93.2 

92.7  5 

91.8  9 
90.5  '3 

88.8  '7 
21 

86.7 

84.3^1 
81.6^7 

757  ^^ 
32 

72-5  „ 

69.3  ^ 
66.2  3' 

63.1  ^' 

60.2^9 
27 

57.5 

55.1 

53.1 

51.4 
50.2 


24 
20 

17 
12 

7 


49.5 
49.2 

49.4 
50.1 
51.2 


3 

2 

7 
II 

15 


18 
20 


52.7 

54.5 

5^-5  ,, 
58.8  ^3 

61.1  ^3 
22 

63.3 

65.4 

67.3 
68.9 

70.1 


21 

19 
16 

12 

8 


70.9 
71.2 

71. 1 


3 
I 


1.445      -1-044 
2"-935    79".26 


0.00 

+0,4 


+0.07 
0.0 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.2 

I0.2 
20.2 

30.2 

Feb.    9.1 

19.1 
Mar.    I.I 

II.O 

21.0 
31-0 

Apr.  1 0.0 
19.9 
29.9 

May  9.9 
19.8 

29.8 

June   8.8 

18.8 

28.7 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 
Nov.   5.4 

253 
Dec.    5.3 

153 
25.2 

35.2 


22  Andromedse. 

Mag.  5.1 


Right 
Asccosion. 


Sec  S,  Tan  8 
Mean  Place 


h 
O 


m 

5 


s 

50.20 
50.00 
49.82 

4965 
4950 

49-39 
4932 
4930 

49-33 
49.42 

49.57 
49.78 

50.05 
50.36 
50.71 

51-09 
51.50 

51-91 
52.33 
52.73 

53.12 

53.47 
53.79 
5407 
54.30 


20 

18 

17 

15 
II 

7 
2 

3 

9 

15 

21 

27 
31 
35 
38 

41 
41 
42 
40 

39 

35 
32 
28 

23 
19 


54.49  ,. 
54.62  'I 

54.71    ^ 

54-75 

54.74 


5470 
54.62 

54.50 
5436 
54.20 


4 
I 

4 

8 
12 

14 
16 

18 


D^  S,  D«  8 


5402 

53.83  '^ 
53.63 


Dedina- 
tionN. 


+  45  35 

52.6 
51.8  * 

50.6 


49.0 
47.1 


16 

19 

21 


45.0 
42.8  " 
40.6 

38.4 
36.4 


22 
22 
20 


20 


34.7 
33.3 
32.3 
31.8 
31.7 

32.1 
330 

34.3 
36.0 

38.2 

40.6 

43.2 
46.1 
49.1 
52.2 

55-3 

58.4 
61.3 

64.1 

66.7 

69.0 
71.0 
72.6 

73-9 
74.7 

75.1 
750 

74-4 


17 

14 
10 

5 
I 

4 

9 

13 

17 
22 

24 

26 

29 
30 

31 
31 

31 
29 

28 

26 

23 

20 
16 

13 
8 

4 

I 
6 


Y  Pegasi. 

Mag.  2.9 


Right 
AscensioiL. 


h      m 

o    8 


8 
48.26 

48.15 

48.05 

47.96 
47.88 

47.83 
47.80 

47.80 

47.84 

47.92 


II 
10 

9 

8 

5 

3 
o 

4 
8 

12 


16 
20 


48.04 
48.20 

48.40 
48.65  ^5 

48.92  J 

49.22 

49.54  „ 

49.87  ^^ 
50.20  ^ 

50.53  ^ 
31 

5^-39,, 
51.62^3 

51.82 


20 
16 


1.429      +1.02 1 
50^.789    37".34 


0.00 
+0.4 


-0.07 
0.0 


51.98 
52.10 

52.18 

52.23 

52.24 

52.23 
52.19 

52.13 
52.05 

51.96 

51.86 

51.75 
51.64 


12 
8 

5 

I 

I 

4 
6 

8 

9 
10 

II 
II 


Declina- 
tion N. 


+  1442 


n 


25.4 
24.7 

23.8 

22.8 

21.8 

20.9 
20.0 
19.2 
18.6 
18.3 

18.3 
18.5 
19.0 
19.9 
21. 1 


7 

9 
10 

10 
9 

9 

8 

6 

3 
o 

2 

5 

9 
12 

14 


17 


22.5 
24.2 

26.1  '9 

28.2  ^' 
«^  ^  22 
30.4 


32.6 
34.8 
37.0 

39.1 
41.0 

42.7 

44.3 

45.7 
46.8 

47.7 

48.4 
48.8 
49.0 
49.0 
48.9 

48.5 

47.9 
47.2 


22 

22 
22 
21 

19 

17 

16 

14 
II 

9 
7 

4 

2 

o 

I 

4 

6 
7 


a  AndTomed«. 

Mag.  4.5 


Right 
Ascfnskm. 


h 
O 


m 
13 


s 
49.53 
49.38 

4923 
49.09 

48.97 

48.88 
48.82 
48.81 
48.84 
48.91 

49.04 
49.22 

49.45 
49.72 

50.03 


15 

15 

14 
12 

9 

6 

I 

3 

7 

13 

18 

23 
27 
31 
35 


50.38 

50.74 
51.12 

51.49^, 
51.86  37 


36 

38 
37 


35 

33 


52.21 
5254  ^ 

52.84  ^ 


1.034      +0.262 
48V334    i9".79 


0.00        -0.02 
+0.4  0.0 

[Eph  14I 


53.10 
53.33 

53.51 

53.64 

53.74 

53.79 
53.80 

53.78 
53.73 
53.65 
53.54 
53.42 

53.28 

53.14 
52.98 


23 
18 

13 
10 

5 
I 


5 
8 

II 

12 

14 

14 
16 


Dedina- 
tionN. 


+  3618 


It 


43.4 
42.6 

41.5 
40.1 

38.5 


8 
II 

14 
16 

18 

330 
17 

16 
13 


31.3 
29.7 

28.4 

27.5 
26.9 

26.7 

26.9 

27.6 
28.7 
30.1 

31.9 
34.0 

36.4 
39.0 
41.6 

44.4 
47.2 

49.9 
52.5 
55.1 
57.4 
59.5 

61.4 
63.0 
64.2 
65.1 

65.7 

65.9 

65.7 
65.1 


9 
6 

2 

2 

7 

II 

14 
18 
21 

24 

26 
26 

28 
28 
27 

26 
26 

23 
21 

19 

16 
12 

9 

6 

2 

2 
6 


1. 241       +0.735 
49*.868    30" .45 


2Cett. 

Mag.  3.8 


Ri«M 


h 
O 

8 
2.99 
2.89 
2.79 
2.70 
2.63 

2.57 
2.54 

2.54 
2.58 
2.65 

2.76 
2.91 
3.10 
3.32 
3.58 

3.87 
4.18 

4.50 
4.82 

5.15 

5.46 

5.75 
6.02 

6.25 

6.46 

6.62 
6.74 
6.83 

6.88 
6.90 

6.89 

6.85 
6.79 
6.71 
6.62 

6.52 
6.42 
6.31 


m 
15 


10 
10 

9 

7 
6 

3 
o 

4 

7 
II 

15 

19 
22 

26 
29 

31 
32 
32 
33 
31 

29 

27 

23 
21 

16 

12 

9 

5 

2 


4 
6 

8 

9 
10 

10 
ti 


tionS. 


-917 


It 


64.7 
65.2 

65.5 
65.7 
65.7 


5 

3 

2 

0 
3 


4 
6 

9 


65.4 
65.0 

64.4 

63.5  „ 

62.4  " 

14 

61.0 

55.7 .; 
53.6 

51.4 


49.2 
47.1 

45.0 
43.0 

41.2 

39-6 
38.3  '^ 
37.3 
36.5 


32 
21 
21 
20 
18 

16 


36.0 

35.9 
36.0 

36.3 
36.8 

37.5 

38.3 

39.1 
40.0 

40.8 

41.6 

423 
42.9 


10 
8 

5 


I 
I 

3 
5 
7 

8 
8 

9 

8 

8 

7 
6 


1. 013       -0.164 
a*.788    62".09 


0.00 
+0.4 


-0.05 
+0.1 


0.00 
+0.4 


+0.01 
+0.1 


APPARENT  PLACES  OP  STARS,  1914 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


289 


Mean  Solar 
Date. 


Jan.  0.2 
I0.2 
20.2 
30.2 

Feb.    9.1 

19.1 
Mar.    I.I 

II.O 

21.0 
31-0 

Apr.  lo.o 
19.9 
29.9 

May  9.9 
19.9 

29.8 

June  8.8 

18.8 

28.7 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 
Nov.  5.4 

15.4 

25.3 
Dec.    5.3 

15.3 
25.3 
35-2 


Secd,Tand 
Mean  Place 


84368^ 


Mag.  4.3 


Right 
Ascension. 


h       m 

o    15 

s 

37.19  ^ 
36.80  39 

36.43  ^J. 
36.10^^ 

35.83 


35.60 

35.45 
35.36 

35.35 
35.42 

35.58 
35.81 
36.12 

36.51 
36.97 

37.48 
38.04 

38.63 

39.25 
39.86 

40.46 
41.03 

41.56 
42.02 
42.41 

42.71 
42.92 

43.04 

43.07 
43.00 


27 
23 


15 

9 
I 

7 
16 

23 

31 

39 
46 

51 

56 

59 
62 

61 

60 

57 

53 
46 

39 
30 

21 
12 

3 

7 
16 


42.84 
42.60   ^ 

42.30^ 
41.95  ;| 
4-57  J 

41.16 


40.74 
40.34 


42 
40 


Declina- 
tions. 


-6522 

64.4    « 

62.2  '^ 
00.2 

55-0  „ 
51.8  32 

44.8^ 

41.1  ^l 
38 

37.3  _, 

33.6  ^^ 
30.1  ^ 

26.7  34 

23.6  ^l 


20.8 
18.4 
16.5 

15.0 
14.I 


28 

24 

19 

15 

9 

3 


13.8 
14.0    ^ 
14.7    7 
16.0  '3 

17.7  '^ 

21 
19.8 
22.3 
25.0 
27.8 
30.6 

33-3 
35.7 
37.8 

39.5 
40.7 

41.4 

41.5 
41.0 


25 

27 
28 

28 

27 

24 
21 

17 
12 

7 

I 
5 


2.400      -2. 181 
36".o4i    47"-46 


0.00 
+0.4 

•1914 19 


+0.15 

40.I 


44  Piscinni. 
Mag.  6.0 


Right 


h       m 

o    20 


59.74 
59.64 
59.55 
59.46 
59.38 

59.32 

59.29 
59.28 

59.31 
59.37 

59.48 

59.63 
59.81 
60.03 
60.29 


10 

9 

9 
8 

6 

3 
I 

3 
6 

II 

15 
18 

22 

26 

29 


60.58 
60.88  3° 
61.20  3^ 

61.52  ^^ 
61.84 


62.15 
62.44 
62.71 
62.95 

63.15 

63.32 
63.45 

63.54 
63.60 

63.63 

63.63 
63.60 

63.55 
63.48 
63.40 

63.31 
63.21 
63.10 


32 
31 

29 

27 

24 
20 

17 

13 

9 
6 

3 
o 

3 

5 

7 

8 

9 

10 
II 


Dcclinap 
tionN. 


+.    I  27 


// 


49.8 
49.2 
48.6 
48.0 

47.6 

47.3 
47.1 

47.1 

47.3 
47.8 

48.5 

49.5 

50.7 
52.2 

53.9 

55.7 
57.7 
59.8 
61.9 
64.0 

66.0 
67.8 
69.6 
71. 1 
72.4 

73.4 
74.2 
74.8 

75.1 
75.2 

75.1 
74.9 
74.5 
74.0 

73.4 

72.8 
72.2 

71-5 


6 
6 
6 

4 
3 

2 
o 
2 

5 
7 

10 
12 

15 

17 
18 

20 
21 
21 
21 
20 

18 
18 

15 

13 
10 

8 
6 

3 
I 

I 

2 

4 

5 
6 

6 

6 

7 


1. 000       40.026 
59-.613    48".38 


0.00  0.00 

+0.4  +0.1 

[Bph  14] 


>$Hydxi. 

Mag.  2.9 


Right 
Ascension. 


h 
O 


m 
21 


7.38 
6.49 

5.65 

4.89 
4.24 

3.71 
3.30 

3.04 

2.94 
2.98 

3.18 

3.54 
4.05 
4.70 

5.47 


89 
84 
76 
65 
53 

41 
26 

10 

4 
20 

36 
51 
65 
77 
89 


98 


6.36 
7.34 

-56  Z 

21.64 

22.67'^^ 
23.62 

24.47 
25.18 


95 
85 
71 
55 


25.73 
26.11 

26.31 

26.31 

26.13 

25.77 
25.25 
24.58 
23.80 

22.94 

22.03 
21.10 
20.17 


38 
20 
o 
18 
36 

52 
67 
78 
86 

91 

93 
93 


Declina- 
tion S. 


-77  43 
II 

96.8 

95.7 


II 
16 


91.8^3 

89.1  "7 
31 
86.0 

82.6^ 
36 

39 

39 


79.0 

75.1 
71.2 


67.3 
63.5 
59.9 
56.5 
53.4 

50.7 
48.5 
46.7 
45.5 
44.9 

44.8 

45.3 

46.4 

47.9 
50.0 


39 

38 
36 

34 
31 
27 

22 

18 

12 

6 

I 

5 
II 

15 
21 

24 


27 


52.4 

58.1  ^ 
61.1  30 

^     28 
66.9 

69.5 
71.6 

73.3 
74.5 


26 
21 

17 
12 

5 


75.0 
75.0 
74.2 


o 
8 


4.708      —4.600 
i5».o25    78".92 


-o.oi 

+0.4 


+0.31 

+0.1 


a  Phoenicia. 

Mag.  2.4 


Right 
Ascension. 


h       in 
O     22 


2.83 
2.65 
2.48 

2.33 
2.20 

2.09 
2.02 
1.99 
2.00 
2.06 

2.16 
2.32 

2.53 
2.78 

3.08 

3.41 

3.77 
4.16 

4.55 
4.94 

5.33 

5.69 
6.03 

6.33 
6.59 

6.79 

6.95 
7.05 
7.10 

7.10 

7.05 
6.96 

6.84 

6.69 

6.53 

6.35 
6.16 

5.98 


18 

17 

15 

13 
II 

7 

3 
I 

6 

10 

16 
21 

25 
30 

33 

36 
39 
39 
39 
39 

36 
34 

30 
26 

20 

16 
10 

5 
o 

5 

9 
12 

15 
16 

18 

19 
18 


Declina- 
tions. 


-4245 


II 


95.4 
95.2 
94.6 

93.6 
92.1 


2 

6 
10 

15 
18 


22 

24 
27 


90.3 

88.1 

85.7 
83.0 
80.1  ^9 
31 
77.0 
73.9  ^* 

70.8  3» 

^7-7  ^" 
64.8  ^? 


62.0 

59.4 
57.2 

55-4 
53.9 

52.9 
52.4 
52.3 
52.7 
53.6 

54.9 

56.5 

58.4 
60.5 

62.7 


28 

26 

22 
18 

15 
10 

5 
I 

4 

9 

13 

16 

19 
21 

22 

22 


22 
20 


64.9 
67.1 

69.1 
70.8  ^7 

10 


72.1 


73.1 

73.7 
73.8 


6 
I 


1.36a       -0.925 

2".200     82".85 


0.00 
+0.4 


+0,06 
+0.1 
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APPARENT  PLACES  OF  STAES,  1914 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.2 

I0.2 
20. 2 
30.2 

Feb.    9.1 

19.1 
Mar.  I.I 
II. I 
21.0 
31.0 

Apr.  1 0.0 
19.9 
29.9 

May  9.9 
19.9 

29.8 

June   8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.   5.4 

15.4 

25.3 
Dec.    5.3 

15.3 
253 
35.2 


ISCett. 

Mag.  6.0 


Right 
Aflcenskm. 


h      m 

o    25 


39.22 
39.12 
3902 

38.93 
38.85 

38.79 

38.75 

38.74 
38.76 

38.82 


10 
10 

9 
8 

6 

4 
I 

2 

6 

10 


38.92 
3906  ^ 

3924 
3946 


3971 


22 
28 


39.99  ,, 
40.30  t, 
40.61  3^ 

40.94  II 
41.26  3^ 

41.57 
41.87 

42.14 

42.38 

42.59 


Sec  6,  Tan  d 
Mean  Place 


42.76 
42.89 
42.99 

43.05 
43.08 

43.08 
43.06 
4301 

42.94 
42.86 

42.76 
42.66 
42.56 


30 

27 

24 

21 

17 

13 
10 

6 

3 
o 


5 

7 
8 

10 

10 
10 


Dcclinar 
tionS. 


-425 


tt 


56.9 

57.5 
58.0 

58.3 
58.5 

58.5 

58.4 
58.0 

57.4 
56.6 

55.5 
54.2 

52.7 
51.0 

49.1 

47.0 

44.9 

42.8 

40.7 
38.6 

36.7 
350 

33-5 
32.2 

31.2 

30.4 
30.0 

29.8 

29.8 

30.1 

30.5 

31. 1 

31-7 

32.5 
33.2 

33-9 
34.6 
35-2 


6 

5 

3 
2 

o 

I 

4 
6 

8 

XI 

13 

15 

17 

19 
21 

21 
21 
21 
21 

19 

17 

15 

13 
10 

8 

4 

2 

o 

3 
4 

6 
6 

8 

7 
7 

7 
6 


18  Cetl. 

Mag.  5.2 


Right 
Aflcension. 


1.003        -0.077 
39".oo9    56".4i 


0.00 
+0.4 


+0.01 
+0.1 


h      m 

o    30 


s 
49.50 

49.39 
49.29 

49.20 

49.12 

4905 
49.01 

48.99 
49.01 

49.07 

49.16 

4930 
49.48 
49.69 

49-94 


II 
10 

9 
8 

7 


4 

2 

2 
6 

9 

14 
18 

21 

25 
28 


50.22 
50.52  f 

51.16  32 

51.48^' 
32 

51.80 

52.10''° 

52.37  II 
52.62  ^5 

52.83  '' 


Declina- 
tions. 


53.01 

53.15 
53.25 

53-32 
53.36 

53.36 
53-34 
53-29 
53-23 
53.15 

53.06 

52.96 
52.86 


18 

10 

7 

4 
o 


5 
6 

8 
9 

10 
10 


-43 


// 


58.1 
58.6 

59.1 
59.5 
59.7 

59.8 
59.7 
59.3 
58.7 
57.9 

56.9 
55.6 

54-1 
52.4 
50.5 

48.5 
46.4 

44.2 

42.1 

40.1 

38.2 

36.4 
34.9 
33.6 
32.6 

31.8 
31.3 
31. 1 
31. 1 
31.3 

31.8 

32.3 
33-0 

33-7 
34.4 

35.2 
35.9 
36.5 


5 
5 

4 

2 

I 

I 

4 
6 

8 

10 

13 

15 

17 

19 
20 

21 
22 

21 
20 

19 

18 

15 

13 
10 

8 

5 

2 

o 

2 

5 

5 

7 

7 

7 
8 

7 
6 


C  Casslopete. 
Mag.  3.7 


Right 


1.003        -0.071 
49'.254    57".88 


0.00  0.00 

+0.4  -K>.I 

[Eph  14] 


h      m 

o    32 

9*87  ^^ 
9.62  ^5 

9.37  l\ 

9.14  '^ 
Q  ^T  21 

^•93  18 
8.75 

8.62  '3 

8.54    * 

8.53 
8.58 


5 
13 


19 
27 
32 

38 
42 

45 
46 


8.71 
8.90 
9.17 

9.49 
9.87 

0.29 

0.74 
1.20 

1.68^ 

2.15^7 
45 

2.60 
3.02 

3.41 
3.76  ^^ 

4.06  3° 
25 

4.31 
4.50 
4.64 

4.72 

4.75 

4.74 
4.67 
4.56 
4.42 

4.24 


42 
39 


19 

14 
8 

3 
I 

7 
II 

14 
18 

21 


4-^3  ,, 
3.80  ^3 

3.55  '' 


Declina- 
tion N. 


+  5325 


If 


43.8 

43.4 

42.5 
41. 1 

39.4 

37.3 
35.0 
32.6 
30.2 
27.9 

25.8 

23.9 
22.4 

21.3 
20.7 


4 

9 

H 

17 
21 

23 
24 
24 
23 

21 

19 

15 
II 

6 
I 


20.6 
20.9 
21.8 
23.1 
24.8  '7 


3 

9 

13 


21 

25 
27 
30 
31 
32 

44.6^' 
47.8  3^ 
51.0  3^ 

53.9 


26.9 

29.4 

32.1 

35.1 
38.2 


TT  Andromed«. 
Mag.  4.4 


Right 


29 
28 


56.7 

59.1 
61.3 
63.0 

64.3 

65.2 
65.6 

65.5 


24 
22 

17 
13 

9 

4 
I 


h 
O 


m 
32 


6!88 

6.73 
6.59 
6.45 
6.33 

6.23 
6.16 
6.13 
6.14 
6.19 


15 

14 

14 
12 

10 

7 

3 
I 

5 
II 


15 
21 


1.678      +1.348 
I0-.404    25".55 


0.00 
+0.4 


-^.09 

-K>.I 


6.30 
6.45 

6.66 
6.91  ^5 

7.20^ 
32 

7.52 
8.23  3^ 

8.60  37 

8.97  37 
35 
9.32 

9-65  ^^ 
9.96  3' 
20.24 

20.47 


28 
23 


20.67 
20.83 
20.94 
21.02 
21.06 

21.06 
21.04 
20.98 
20.90 
20,80 

20.68 
20.55 
20.40 


'  Declina- 
tion N. 


20 

16 

II 

8 

4 
o 

2 

6 

8 

10 

12 

13 
15 


+  3314 


it 


58.7 
58.0 

57-0 
55.8 
54-4 

52.8 

51.2 
49.6 
48.0 
46.6 

45-4 
44.6 

44.0 

43-9 
44.1 

44.8 

45.8 
47.2 

48.9 
50.9 

53.1 

55.5 
58.0 

60.6 

63.2 


10 
12 

14 
16 

16 
16 
16 

14 
12 

8 
6 

I 
2 

7 

10 
14 

17 
20 

22 

24 

25 
26 

26 

25 
65.7 

68.2  ;5 

70.6  '"* 

72.7  '' 
7^-7 


76.4 

77.9 
79.1 

80.0 

80.6 

80.8 
80.7 
80.2 


20 

17 


15 
12 

9 
6 

2 


Z.196       -10.656 
I7".026    4S".92 


0.00 

-K3.4 


-0.04 
+0.1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


MeBn  Solar 
Date. 


€  Andromedse. 
Ms«.  4-5 


Risht 
ABcension. 


Jan.    0.2 

I0.2 
20.2 

30.2 

Feb.    9.1 

19.1 
Mar.  I.I 
II. I 
21.0 
310 

Apr.  lo.o 
19.9 
29.9 

May  9.9 
19.9 

29.8 

June   8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16,5 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.   5.4 

15.4 
25.3 

I^ec.    5.3 

15.3 
«5.3 
35.2 


h        m 

o    33 

60,38 
60.25  ^^ 
60.12  '3 

59-99  '^ 
59.88 


II 
10 


59.78 
59.72 
59.68 

59.69 
59.75 


6 

4 
I 

6 

10 


59.85  _^ 
60.00    ^ 

60.19  '9 

60.43 

60.71 


61.02 
61.36 
61.71 
62.07 
62.42 


24 
28 

31 


34 
35 
36 

35 
34 


33 
29 

27 


62.76 

63.09 

63.38 

63.65 

63.88  ^3 

20 

64.08 

64.23 

64.34 
64.42 

64.46 


15 
II 

8 

4 
I 


64.47 

64.45 
64.40 

64.33 
64.23 

64.12 
64.00 

63.87 


2 

5 

7 
10 

II 

12 
13 


Declina- 
tion N. 


+  2850 


// 


53.2 

52.5 
51.6 

50.5 
49.2 


7 

9 
II 

13 
15 


47.7 

46.3  ,^ 
44.8^5 

43.5  '' 
42.3 


14 


12 


41.4 
40.8 

40.5 

40.5 
40.9 

41.7 
42.9 

44.4 
46.1 

48.1 


6 

3 
o 

4 
8 

12 

15 

17 
20 

22 


24 
24 
24 


50.3 
52.7 
55.1 

57.5  ,, 
60.0^5 

23 
62.3 

64.6  ^3 

66.7  "' 
68.6  '9 

70.3  '^ 

71.8 

73.0 
74.0 

74.7 
75.1 

75.2 
75.0 
74.5 


15 

12 
10 

7 

4 
I 

2 
5 


Seed,  Tan  5 
Mean  Place 


1. 142      +0.551 
6o».46o    41  ".83 


0.00 
+0.4 


-0.04 
+0.1 


6  Andromedse. 
Mag.  3.5 


Riglit 
Ascension. 


h        m 

o    34 

4345 
43.31  '^ 
43.18  '3 

43.05  '^ 
12 

42.93   . 


42,84 
42.77 

42.73 
42.74 

42.80 

42.90 

43.05 
43.25 
43.49 
43.77 

44.09 
44.43 
44.78 

45.14 
45.50 


7 

4 
I 

6 

10 

15 
20 

24 
28 

32 

34 
35 
36 
36 
35 


45.85  ,^ 
46.18^3 

46.48  ^ 

46.75 
46.98 


27 

23 
20 


47.18 

47.34 
47.46 

47.54 
47.58 

47.59 
47.56 

47.51 
47.44 
47.35 

47.24 
46.98  '3 


16 

12 

8 

4 
I 

3 
5 
7 

9 

II 

13 


Declina- 
tion N. 


+  3023 


37.3 
36.7 
35.8 

34-6 

33.3 

31.8 
30.3 


6 
9 

12 

13 
15 

15 


28.8  '5 

27.3  |5 

26.1  " 
10 

25.1 

24.4 
24.0 

24.0 
24.3 


7 

4 
o 

3 

8 


II 


25.1 
26.2 

27.6  '^ 

29.3  " 
31.3 


17 
20 

22 


24 

24 


33.5 

35.9 

38.3 
40.8  ^5 

43.3  2 

48.0  ^3 
50.2 
52.2 
54.0 


a  Casslopeise. 
Var.  2.2-2.8 


Right 
Ascension. 


22 
20 
18 
l6 


55.6 
57.0 
58.0 
58.8 
59.2 

59.4 
59.2 
58.8 


14 
10 

8 

4 

2 


1. 159      +0.587 
43"'542     25^.42 


0.00        -0.04 
+0.4  +0.2 

[Eph  X4j 


h        m 

o    35 


36.54  _ 
36.27   7 

35.99  ,^ 
35.73  „ 

35.50  ^ 
20 


35.30 

35.15 
35.06 

35.04 
35.09 


15 

9 

2 

5 
12 


35.21 

20 

35-41 
35-68  "7 

36.02  ^ 
36.41  ^ 

44 
36.85 
37.32 
37.81 

38.80  J^ 

39.28 

39.73 
40.14 

40.51 

40.83 


47 
49 
50 


45 
41 
37 
32 
27 


41.10 

41.31 
41.46 

41.55 
41.58 

41.57 
41.50 

41.39 

41.23 
41.03 

40.81 

40.55 
40,29 


21 

15 
9 

3 

I 

7 
II 

16 

20 

22 

26 
26 


Declina- 
tion N. 


+  56    3 


#/ 


4 
8 

14 


76.1 

75.7 

74.9 

73.5 

71.8  ^7 

21 

69.7  ,, 

67.4  '^ 
65.0  ^4 

62.5  ^5 

60.1^4 
23 

57.8 
55.8 
54.2 
53.0 
52.2 


20 
16 
12 

8 

2 


7 
12 


52.0 
52.2 

52.9 

54.1  ^. 

20 

57.8 

60.2  ^^ 
63.0  ^« 

65.9  '^ 

69.0  3' 
33 

72.3  .. 
75.6^ 
78.9^3 

82.1  32 

85.1^ 
29 

88.0 

90.6^^ 

92.9  ^3 

94.8  '^ 

96.2  '^ 


/i  Phoenlcls. 
Mag.  4.6 


Right 
Ascension. 


97.2 
97.7 
97.7 


10 

5 
o 


h 
O 


m 

37 


21 


6^58 

^•37^ 

6.17"? 

5.99    J. 

5.82  '7 

14 
5.68 

5.58 
5.52 
5.50 

5.53 


5.62 

5.75 

5.94 
6.19 

6.48 


10 

6 

2 

3 
9 


13 

19 

25 

29 

33 
6.81 
7.18^7 

7.57^ 

7.97^ 

8.38  ^' 
41 

8.79 

9.18  39 

9.54  f^ 
9.8733 

20.15 


1. 791      +1.486 
37-.III    57".09 


+0.01 
+0.4 


-o.io 
+0.2 


20.38 
20.56 
20.68 
20.75 
20.76 


28 
23 


18 
12 

7 
I 

4 


8 

13 
15 


20.72 

20.64 

20.51 

20.36 

20.18  ^^ 
20 

19.98 

19.77 

19.56  "' 


21 


Declina> 
tionS. 


-4632 


// 


99-3 
99.2 

98.6 

97.6 

96.1 

94.2 
91.9 

8g.3 

86.5 
83.4 


I 

6 

10 

15 
19 

23 
26 

28 

31 
32 


33 


80.2 

76.9  „ 
73.6  33 

70.4  '' 
67.3 


64.4 
61.7 

59.4 
57.4 
55.9 

54.8 
54.3 
54.3 
54-7 
55.6 

56.9 

58.7 
60.7 

63.0 
65.3 

67.7 
70.1 

72.2 

74.1 
75.7 

76.8 

77.5 
77-7 


31 
29 


27 

23 
20 

15 
II 

5 
o 

4 

9 

13 

18 
20 

23 
23 
24 

24 
21 

19 
16 

II 

7 

2 


1.454      -1.056 
I5".766    86".42 


0.00 
+0.4 


+0.07 
+0.2 
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APPARENT  PLACES  OF  STARS,  1914, 


FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.1 

19.1 
Mar.  I.I 
II. I 
21.0 
31.0 

Apr.  1 0.0 
20.0 
29.9 

May  9.9 
19.9 

29.8 

June   8,8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  j,*j 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.   5.4 

154 

25.4 
Dec.    5.3 

25-3 
35-2 


y^Cett. 
Mag.  2.2 


Right 
Ascenafen. 


h      m 

o    39 


Seed,  Tan  ^ 
Mean  Place 


6.84 
6,72 
6.61 
6.50 
6.41 

6.33 
6,27 

6.24 

6.25 

6.29 

6.37 
6.50 

6.67 

6.87 

7.12 


12 
II 
II 

9 

8 

6 

3 
I 

4 
8 

13 
17 
20 

25 

28 


7.40 
7.70^ 
8.02  3^ 

8.35  ^ 

8.68  33 

33 

9.01 

9-32 
9.61 
9.87 
20.09 


31 

29 

26 

22 

»9 


16 
II 


20.28 
20.44 

20.55    , 
20.62    ' 

20.66    ^ 


20.67 
20.64 

20.59 
20.52 

20.43 

20.32 
20.32 
20.10 


3 

5 

7 

9 
II 

10 
12 


Declina- 
tions. 


—  1827 


// 


35.1 
35.5 
35.7 

35-6 
35.3 

34-6 

33-7 
32.6 

312 
29.5 


4 

2 

I 

3 

7 

9 

II 

17 
19 


20 

23 


27.6 
25.6 

23-3 
21.0 

18.6^ 
25 

16.1 

137 
1 1.4 

9-3 
7.3 


24 

23 
21 

20 
17 


5.6 
4.2 

3-2 
2.4 
2.1 

2.1 

2.4 

3.0 

3.9 
5.0 

6.2 


10 
8 

3 
o 

3 
6 

9 
II 

12 
13 


7-5  II 

10.0  " 

11.2" 
10 


12.2 
13-0 
13-6 


8 
6 


1.054      -0-334 
i6*.4o6    30".23 


0.00 
-K>.4 


+0.02 
+0.2 


o  CassiopeiA. 
Mag.  4.7 


Right 


h      m 

o    39 


8 
55-30 

55.09 


21 
21 


54.88 
54.68  ~ 
54.50 


18 
15 


12 


54.35 

54.23     , 
54.16     \ 

54.15     , 

4 


54.19 

54.30 

54.47 
5470 

54.99 


II 

17 

23 
29 

55.33  ^^ 
37 

56.11^' 

56.54  J5 
56.97  ^ 

57.40  ^ 
42 

57.82 
58.21  ^ 
58.58  37 

58.90^ 

59-19  ^ 
24 

59-43  ,^ 
59.62  '5 

59.76  '^ 

59.85   \ 

59.90  r 


59.91 

59.87 

59.79 
59.68 

59.54 


4 

8 
II 

14 
17 


59.37  ,^ 
59.18!? 
58.98 


20 


Declina- 
tion N. 


+  4748 


»/ 


67.2 

66.8 
66.0 
64.7 
63.1 

61.2 

59.1 

56.9 

54.7 
52.6 


4 
8 

13 
16 

19 

21 
22 
22 
21 

»9 


16 


50.7 
49,1 

47.8  ^l 

46.9  \ 
46.5    \ 


46.S 
46.9 

47.8 

49.2 

50.9 


4 

9 

14 

17 
21 


24 
26 

29 


53.0 

55.4 
58.0 

60.Q 

63.8=^ 

30 

66.8 
69.330 

72.8  3° 

75.7  "^ 

78.4  ^' 
25 

80.9 
83.2  "3 

85.1  '^ 
86.6  "5 

87.8  " 


88.6 
88.9 
88.7 


8 

3 

2 


1.489      -t-i.ioj 
55«.622    5o".o8 


+0.01        -0.07 
+0.4  +0.2 

[^hz4] 


21  Cassiopeia. 

Mag.  5.6 


Right 
Aacenskm. 


h      m 

o    39 


55.18 

54.48 

53.79 
53.12 

52.51 

52.00 

51.59 
51.30 

51.17 
51.19 

51.36 
51.69 

52.17 
52.77 
53.48 

54.28 

55.15 
56.05 

56.97 
57.89 

58.78 

59.61 
60.38 
61.07 
61.67 


70 

69 

67 
61 

51 

41 
29 

13 

2 

17 

33 

48 
60 

71 
80 

87 
90 
92 
92 

89 

83 

77 

69 
60 

49 
62.16 

62.53  ^J 
62.80  ^7 

62.94  '^ 
62.96    ^ 


62.87 
62.66 

62.35 
61.92 

61.41 

60.83 
60.18 
5950 


21 

31 
43 
51 
58 

65 
68 


Declina- 
tion N. 


+  7430 
It 

87.8 

879  ' 
87-3  ** 

86.1  " 


84.4 


>7 

31 
82.3 

79-8  ^5 
77.1  ="7 
74.2^ 
71-2^ 

'  28 

65.8  ^^ 

63.5  '^ 

61.6  '9 

60.1  '5 

9 
59-2   ^ 

58.8  4 

59.0  ^ 
59.7  ' 

iC^  ^  <2 

60.9 

17 

62.6 

64.8" 

70.4^ 

73.6^ 

77.1 

80.8  37 

84.5  ^l 

88.2  37 

95.4   „ 

98.7  33 
101.6^9 

104.2  ^^ 
106.4 


108.0 
109.0 
109.5 


22 
16 

10 

5 


3.747       +3.611 
S6-.789    65".so 


+0.02 
+0.4 


-0.24 

40.2 


C  AadxomedK. 
Mag.  4.3 


Right 


h      sn 

o    42 


8 
46.66 

46.54 
46.42 

46.30 
46.19 

46.10 
46.03 
46.00 
46.00 
46.04 


12 
12 
12 
II 


7 

3 
o 

4 
9 


18 


46.13 
46.27 

46.45  ,, 
46.68  ^3 

46.94  ^ 


4724 
4756 
47.89 
48.24 
48.58 

48.92 
49.24 

49.54 
49.80 

50.03 

50.23 

50.39 

50.51 
50.60 

50.65 

50.67 
50.66 
50.62 

50.56 
50.48 

50.39 
50.28 

50.16 


26 
30 

32 
33 
35 
34 
34 

32 

30 
26 

23 
20 

16 

12 

9 

5 

2 


4 
6 

8 
9 

II 
12 


Declina- 
tion N. 


+  2347 


tt 


68.3 
67.7 

66.8 
65.8 
64.7 

63.5 
62.3 

61. 1 

60.0 

59-2 

58.5 
58.1 
58.1 

58.4 
59.0 

59.9 
61.2 

62.8 

64.6 

66.6 

68.7 
70.9 
73.2 
75.5 
17-7 

79,8 
81.8 
83.6 

85.3 
86.7 

87.9 
88.9 

89.6 

90.1 

90.4 

90.3 
90.1 

89.6 


6 

9 
10 

II 

12 

12 

12 

II 

8 

7 

4 
o 

3 
6 

9 

16 
18 

20 

21 

22 

23 

23 
22 

21 

20 

18 

17 

14 
12 

10 

7 

5 

3 
I 


1.093       'K>-44i 
46'.622     58"  .38 


0.00 
+0.4 


-0.03 

40.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


Feb. 


0.3 
10.2 

20.2 

30.2 

9.1 


19.1 
Mar.  I.I 
II. I 
21.0 
31.0 

Apr.  10.0 
20.0 
29.9 

May  9.9 
19.9 

29.8 

June   8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.7 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.  5.4 

15-4 

25-4 
Dec.    5.3 

153 
253 
35-2 


Secd,Taii5 
Mean  Place 


t}  Casaiopelie. 
Mag.  3.6 


Right 
Adcenalon. 


h        m 

o    43 


8 
52,84 

52.56 
52.28 
52.00 

51-75 

51.54 

51.37 
51.26 

51.23 
51.27 

51.38 
51.58 

51.85 
52.19 
52.58 


28 
28 
28 

25 
21 

17 
II 

3 

4 
II 

20 

27 
34 
39 

45 


48 

5« 
52 


53.03 

53.51 
54.02 

54-54  „ 
55.06  I 

56.03  47 

56.47  ^ 
56.86  39 

57-21  3^ 


57.50 

57.73 
57.90 
58.02 
58.08 

58.08 
58.02 

57.92 
57.77 
57.58 

57.35 
57.10 

56.83 


29 

23 

17 
12 

6 
o 

6 
10 
15 
19 
23 

25 
27 


Derlina- 
ticaN. 


+  5721 


57.5 
57-3 
56.5 
55.2 
53.6 


2 

8 

13 
16 

20 


23 


51.6 

49-3  ^^ 
46.8  ^5 

44.3^^ 
41.8 


25 

23 


39.5 

37-4 
35-7 
34-3 
33-4 

33.0 
33.1 

33.7 
34.8 

36.3 

38.2 

40.5 

43.1 
46.0 

49.1 


21 
17 

9 
4 

I 

6 

II 

15 
19 

23 
26 

29 
31 

32 


33 
33 


52.3 
55.6 

58.9  ^, 

62.1  32 

65.2  3' 
29 

68.1 
70.8  ^7 

73.2 
75.2 

76.7 


24 
20 

15 
II 


77.8 
78.4 
78-5 


1.854      +1.562 
S3".35o    37".94 


+0.01 
+0.4 


-o.io 
+0.2 


(^PisdJUi. 

Mag.  4.6 


Right 
Asccnsjoii. 


h   m 

o  44 


s 

3-35 
3.25 
3.14 
3.04 
2.95 

2.87 
2.82 

2.79 

2.79 
2.84 


10 
II 
10 

9 

8 

5 

3 
o 

5 

8 


2.92 

3.04  " 
3.21  '7 

^•^^  2! 

3.94  _ 
4.24 
4.56  ^^ 
4.88  3^ 

5.21  ^3 

31 

5.52 

5.83 

6.II 
6.36 
6.59 

6.78 

6.93 
7.05 

7.13 
7.18 

7.20 
7.19 
7.16 
7.11 
7.04 

6.96 
6.86 
6.76 


31 
28 

25 
23 
19 

15 
12 

8 

5 

2 

I 

3 

5 

7 
8 

10 
10 


Declina- 
tion N. 


-^7    7 


// 


6.3 

5.7 
5.0 

4.4 
3.8 

3.2 
2.8 

2.5 
2.4 
2.5 

2.8 

3.4 

4.3 

5.5 
6.9 

8.5 
10.3 

12.2 

14.2 

16.3 

18.3 
20.3 
22.2 

23.9 
25.4 

26.8 
27.9 
28.8 
29.4 
29.8 

30.1 
30.1 
30.0 

29.7 
29.3 

28.8 
28.2 
27.6 


6 

7 
6 

6 

6 

4 

3 
I 

I 
3 

6 

9 
12 

*4 
16 

18 

19 
20 

21 

20 

20 

19 
17 
15 
14 

II 

9 

6 

4 
3 

o 

I 

3 
4 
5 

6 
6 


1.008 


+0.125 


13". 141         2".IO 


0.00  -O.OI 

+0.4  +0.2 

[Bph  14) 


XHydii. 

Mag.  5.0 


Right 


h        m 

o    45 


78 


8 

39.45 
38.67 

37.92  75 
37.22  7^ 

36.59  ^^ 
54 

36.05 
35.61  44 
35.28  33 
35.08  ^ 
35.00    ^ 

35.06 

35.25  '^ 
35.58  33 
36.03  ^ 

36.60  57 


37.28 
38.05 
38.88 

39.77 
40.69 


68 

77 
83 
89 
92 
91 


41.60 
42.49 

43-33  „ 
44.08  75 

44.74 


89 
H 


66 
53 


45-27  ^^ 
45.67  ^ 
45.91  ^4 
46.00    9 

45-93  J 
23 

4570 

45.33 

44.83 

4423 

43.54 


42.78 
42.00 
41.20 


37 
50 
60 

69 
76 

78 
80 


Declina- 
tions. 


-7522 


n 


105.5  , 
I04-8  ' 

103.5  1^ 
ioj.6'9 

99-3  2 

96.5  „ 

93-3  ^' 
89-8  35 

86.1  '7 

82.3  38 
39 

78-4  ,„ 

74-5  ^ 
70.8  37 

67.3^ 

64.033 

30 

61.0 

5^-5  ^^ 

56.4  " 
54.8 
53.8 


16 
10 


53.4 
53-6 

54.3 
55.6 

57.3 


7 
»7 

23 


26 
28 


59.6 
62.2 
65,0 

68.0  3^ 

7l.l3^ 
29 

74-0  ,« 
76.8  ^^ 

79-3  ^5 

82.8  '5 
10 

83.8 

84.1  3 
83.8    3 


3.964      -3.836 
36- .956    88".52 


-0.02 
+0.4 


+0.26 
+0.2 


SOCeti. 

Mag.  4.9 


Right 
Ascension. 


m 


h 

O    48 


8 

37.01 

36.90 

36.80 

36.70 
36.60 

36.52 
36.46 

36.43 
36.43 
36.47 


II 
10 
10 
10 

8 

6 

3 
o 

4 
7 


12 
16 
20 


36.54 
36.66 

36.82 

37.02 

37.26  ^^ 
27 

37.53  ^ 
37.82  ^ 

38.13  J 
38.45  ^' 
38.77  5^ 

39.09  _ 

39.39  ^ 
39.68  ^ 

39.93  ^^ 
40.16 


23 
19 


40.35 

40.51 
40.63 

40.71 

40.76 

40.79 
40.78 

40.75 
40.70 

40.63 

40.55 
40.45 
40.35 


16 

12 

8 

5 
3 

I 

3 

5 

7 
8 

10 
10 


Declina- 
tions. 


-     I  36 


37.9 
38.6 

39.1 
39.5 
39.8 

40.0 
40.0 

39-8 

39.4 
38.8 

37.9 
36.8 

35.4 
33.8 
32.1 

30.2 
28.1 
26.0 

239 
21.8 


9.9 
8.1 

6.4 

5.0 

3-9 

3.0 

2.3 
2.0 

1.9 
2.0 

2-3 

2.7 

3-3 
4.0 

4.7 

5-4 
6.1 

6.8 


7 

5 

4 

3 
2 

o 
2 

4 
6 


II 

14 
16 

17 
19 

21 
21 
21 
21 

19 

18 

17 

14 
II 

9 

7 

3 
I 

I 
3 

4 
6 

7 
7 

7 

7 
7 


1. 000      -0.028 
36-.683    39".24 


0.00 
+0.4 


0.00 

+0.2 
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APPAEENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.2 
20.2 

Feb.    9.2 

19.1 

Mar.    I.I 

II. I 

21.0 

310 
Apr.  1 0.0 

2Q.O 

29.9 

May    9.9 

19.9 

29.9 

June   8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  j.^ 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.   5.4 

154 

25.4 
Dec.    5.3 

15-3 

25.3 

35.3 

Sec  5,  Tan  5 
Mean  Place 

DV<>>  Dm  a 


Y  Casslopeise. 
Mag.  2.2 


Risht 
ABcension. 


h 
O 


m 
51 


s 

29.94  .. 
29.62  ^ 

29.30  ^^ 

28.98  ^^ 

28.69  ^9 
25 

28.44  ,, 
28.23  " 
28.10  '3 
28.03    ^ 

28.05     '^ 
II 

28.16 

28.35  'I 
28.62  ^7 

28.96  ^ 

29-37  ^^ 
47 

29.84 

30.35  ^' 

30.88  53 

31-43^^ 
31.98^5 

54 

32.52 

SI 

33.03  ^ 
33.50  "^7 

33.93  ^ 

3431  \^ 
32 

34.63 

34.89  ^^ 
35.08  '9 
35.22  '4 

35.29  : 


26 


35.30 
35.24 
35-14 
34.97 
34.76 

34-51 
34.23 
33.92 


6 
10 

17 
21 

25 

28 
31 


Declina- 
tion N. 


+  6015 


ff 


25.0 
24.9 

24.3 
23.2 
21.6 


I 

6 

II 

16 

20 


19.6 

17.3 
14.9 

12.3 
9.8^5 


23 

24 
26 


25 

22 

19 
15 
10 

6 

I 

4 

9 

14 
18 

22 
26 
28 

31 

32 

33 
34 
33 
33 
30 

34.7 
37.6  '^ 
40.1  ^5 

42.3  '^ 
44.0 '7 

13 


7.3 
5.1 
3.2 

1.7 
0.7 

O.I 
0.0 
0.4 

1.3 
2.7 

4.5 
6.7 

9.3 
12. 1 

15.2 

18.4 
21.7 

25.1 
28.4 

31-7 


8 


45.3 
46.1 

46.4    3 


3.016 
30^-436 


+1.750 
4".63 


+0.01 
+0.4 


-O.II 

+0.2 


}x  Andromed«. 
Mag.  3.9 


Right 
Ascension. 


h 
O 


m 
51 


8 

58.44 
58.28 

58.12 


16 
16 
16 


57.96 

57.81  '5 

13 

57.68 

57.58 

57.52 

57.51 

57.54 


10 
6 


57.63 
57.77 
57.96 
58.21 

58.50 

58.82 
59.18 

59.55 

59.94 
60,32 

60.70 
61.06 
61.40 
61.70 
61.97 

62.20 
62.38 

62.53 
62.64 

62.70 


3 
9 


19 
25 
29 
32 

36 
37 
39 
38 
38 

36 

34 
30 

27 
23 

18 

15 
II 

6 
3 


Declina- 
tion N. 


62.73 

62.72 

62.68    4 

62.61     7 

62.52     ^ 
12 

62.40 

62.26  '^ 

62.11    '5 


+  38       I 


II 


74.0 

73.5 

72.7 
71.6 

70.3 

68.7 
67.0 
65.2 

63.4 
61.8 

60.4 

59-2 

58.3 
57-8 

57.7 

58.0 

58.7 
59.8 
61.3 
63.0 


5 
8 

II 

13 
16 

17 
18 

18 

16 

14 

12 

9 

5 
I 

3 

7 
II 

15 

17 
21 


23 


65.1 
^7-4  ,, 

75.0  ^^ 


777 


26 


80.3 
82.8  ^5 
85.2  ^4 
87.4 


22 
20 


89.4 
91.2 

92.7 

93.9 
94.8 

95-3 

95-4 
95-2 


18 

15 
12 

9 

5 

I 

2 


1.270      +0.782 
58- .496    59"-" 


0.00        -0.05 
+0.4  +0.2 

[Eph  14I 


OL  Scnlptozis. 

Mag.  4.4 


Right 
Ascension. 


h      m 

o    54 


28.36 
28.21 
28.07 

27.94 
27.81 

27.70 
27.62 

27.56 
27.54 
27.56 


15 

14 

13 

13 
II 

8 
6 

2 
2 
6 


II 
16 


27.62 

27-73 
27.89 
28.08  '9 
28.32  ^4 

28.60 
28.91 
29.24 

29-58 
2993 


30.28 
30.61 

30.92 
31.21 
31.46 

31.68 

31.85 
31.98 
32.07 
32.12 

32.13 
32.10 

32.04 

31.96 
31.86 


31 
33 
34 
35 
35 


33 

31 
29 

25 
22 

17 

13 

9 

5 
I 

3 

6 

8 

10 

12 


Declina- 
tions. 


31.74 
31.60  '4 

31.46^4 


—  2948 


II 


88.0 
88.3  3 
88.3  \ 

88.0  3 
87.3    ^ 

II 

86.2 
84.8  ^4 
83.0 
81.0^ 

78.8  " 
25 

73-7  ^, 
71.0^7 

68.1  ^9 

Ar    -y    28 
65.3 

27 

27 

24 
22 

19 
16 

12 

7 

4 
I 

5 

9 

3 

5 

7 
8 

8 
8 

7 
5 


62.6 

59.9 
57-5 
55.3 
53.4 

51.8 
50.6 

49.9 
49.5 
49.6 

50.1 
510 

52.3 
53-8 

55-5 

57.3 

59-1 
60.9 

62.6 

64.1 

65.4 
66.3 

66.9 


9 
6 


1-153       -0-573 
27*.699    80". 10 


0.00 
+0.4 


+0.04 
+0.2 


^Plsdnm. 

Mag.  4.4 


Right 
Ascenston. 


h      m 

o    58 


29.00 
28.89 
28.78 
28.67 

28.57 

28.48 
28.42 

28.37 
28.36 

28.39 

28.46 

28.57 

28.73 
28.92 

29.16 


II 
II 
II 
10 

9 

6 

5 
I 

3 

7 

II 
16 

19 

24 
26 


30 

31 
32 


29.42 
29.72 
30.03 

30.35  „ 
30.68  33 

32 

31.00 
31.31  ^' 

31-59 ; 

31.86^7 
32.09  ^3 


32.29 

32.46 

32.59 
32.69 

32.75 

32.79 
32.80 

32.78 

32.74 
32.68 

32.60 

32.51 
32.40 


20 

17 

13 
10 

6 
4 

I 

2 

4 
6 

8 

9 
II 


Declina- 
tion N. 


+     725 


43.3 
42.7 

42.1 

41.4 

40.8 

40.3 
39.8 

39-5 
39.4 
39-5 

39.8 

40.4 

41.3 
42.4 

43.7 


6 
6 

7 
6 

5 

5 

3 
I 

I 
3 

6 

9 

II 

13 
15 


45-2 
47.0 

50.8  ^9 
-«  ^  21 
52.9 


18 
19 


54.9 

56.9 

58.7 
60.4 

62.0 


20 

20 
18 

17 
16 

13 


63.3' 

64.4  " 

65.3 
66.0 

66.4 


9 
7 

4 

2 


66.6 

66.7 

66.6 

66.3. 

65.9 

65.4 
64.9 

64.3 


I 

I 

3 

4 
5 

5 
6 


1.008       +0.130 
28».696    38".48 


0.00 
+0.4 


-0.01 

+0.3 


APPARENT  PLACES  OF  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.2 
20.2 

Feb.    9.2 

19.1 

Mar.    I.I 

II. I 

21.0 

Apr.  1 0.0 
20.0 
29.9 

May  9.9 
19.9 

29.9 

June   8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  j.-j 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.  5.4 

15-4 

•      25.4 

I>ec.    5.3 

15.3 
25.3 
35.3 


P  PhieiLlois. 
Mag.  3.4 


Right 
Aacension. 


Sec^.Tan* 
Mean  Place 


h 
I 


m 

2 


22 
21 
21 
20 

17 

14 
10 

6 


578 
5.56 

5.35 
5.14 
4.94 

4-77 
4-63 
4.53 

4.47 

4.46    ' 

o 

4-51 
4.61  •« 

4.76  '5 

5.88  35 

6.26  ^ 

6.65  39 

7.06  4' 
41 

7.47 

7.87^ 

8.25 

8.59 
8.90 


38 
34 

31 
26 


9.16 

9.37 

9.53 
9.63 
9.67 

9.67 
9.61 

9.51 

9.37 
9.21 

9.02 
8.81 

8.59 


21 
16 
10 

4 
o 


10 

14 
16 

19 

21 
22 


Declina- 
tions. 


-4710 


tt 


58.0 
58.2  ' 
57.8  \ 

57-0 
55.7  '3 

17 
54.0 
51.8    " 
49.3   ^^ 

46.6  ^7 


43.5 


31 
32 


4^-3  „ 

37.0  ^ 

33-6  3;* 

30.3  rr 

27.033 

31 

21. 1 
18.6  ^5 

16.4  " 
14.7 


17 
13 


13.4 
12.6 

12.3 
12.6 

13.4 

14.6 
16.2 
18.2 
20.5 
23.0 


8 

3 

3 
8 

12 

16 
20 

23 

25 
25 


25-5 
28.0  ^5 

30.4  ^^ 

32.5 

34.3 


35-7 
36.6 

37.1 


21 
18 

14 

9 
5 


1. 47 1      -1.079 
i4«.767    45"-9i 


-0.01 
+0.4 


+0.07 
+0.3 


}i  Cassiopeise. 
Mag.  5.3 


Right 
Ajcensaon. 


h 
I 


m 

2 


s 
32.08 

31.84'^ 

31-59^^ 

31.34^^ 

31. II  ^3 

21 


30-90 

30.74 
30.63 

30.58 

30.59 


30.68 
30.85 
31.09 

31.39 
31.76 


16 
II 

5 
I 

9 

17 
24 
30 
37 
41 
32.17 
32.62  « 
33.10^ 
33.60  5° 
34.10  5 
49 

34.59  .. 
35.06  J^ 

35.50  ^ 

35.902; 

36.26  3^ 

31 

36.57 
36.84 

37.04 
37.20 

3730 

37.34 
37.34 
37.29 
37.19 
37.05 

36.88 
36.67 

36.44 


Dedina- 
tionN. 


27 
20 

16 

10 


5 
10 

14 
17 

21 
23 


+  5429 


It 


75-9  , 
75.8    \ 

74.2  '° 
72.7  '5 

70.8 

68.7  "^ 
66.4^3 

64.0  ^4 

61.6^4 

22 

59.4  ,, 
57-3  " 
55.6  '7 

54.2  ^ 
53.2 


10 
5 


52.7 
52.7 
53.1 
54.0 

55.3 


o 

4 

9 

13 

17 


21 


57.0 
59.1 

64.1  ^^ 

67.0  !^ 
30 

70.0 

73.1  ^^ 

76.2  3^ 

79.2  3^ 

82.2  3^ 

28 

85.0 
87.6 

89.9  '^ 
91.8  !! 

93.4 

94-5 
95.2 

95.4 


26 


16 
II 

7 
2 


1.722       •t-1.403 
32".296    56". 50 


+0.01 
+0.4 


-0.09 
+0.3 
[Bph  14] 


//Ceti. 
Mag.  3.6 


Right 
Ascension. 


h 
I 


4 


s 

6.31 

6.20 
6.09 

5.97 

5.87 
5-78 

5-70 
5.65 
5.64 
5.65 

5.71 
5.81 
5.96 

6.14 

6.36 


II 
II 

12 
10 

9 

8 

5 
I 

I 

6 

10 

15 
18 

22 

26 


6.62 

6.91  '^ 
7.21  3^ 

7.86  33 
32 

8.18 
8.49 
8.78 

9.05 
9.29 


31 
29 

27 

24 
21 


17 


9.50 
9.67 
9.80  '3 
9.90'^ 
9.97  \ 


20.00 
20.01 
19.99 
19.94 
19.87 

19.79 
19.70 

19-59 


I 

2 

5 

7 
8 

9 
II 


Dedina- 
tionS. 


-1037 


tt 


77  \ 
78.0 

78.4 

78.6 

78.7 

78.5 
78.0 

77.4 
76.5 
75.3 

73.9 

72.3 
70.4 

68.4 

66.3 


6 

4 

2 

I 

2 

5 
6 

9 
12 

14 

16 

19 
20 

21 

22 


P  Andromedae. 

Mag.  2.4 


Right 
Ascension. 


64.1 
61.8^3 

59.5  '^ 

57.3 

55.3 


22 
20 

19 


53-4 
51.7 
50.4 
49.3 
48.5 

48.0 

47.9 
48.1 

48.5 
49.2 

50.1 
51.0 

52.1 
53.2 
54.2 

55.2 
56.0 
56.8 


17 

13 
II 

8 
5 

I 

2 

4 
7 
9 

9 
II 

II 

10 

10 

8 
8 


h      m 

I     4 


1. 017      -0.188 

iSVSio    76".o6 


0.00 

+0.4 


+O.OI 

40.3 


54.79 
54.64 
54.49 
54.34 
54.19 

54.06 
53.96 
53.89 

53.86 
53.88 

53.95 
5407 
54.25 
54.47 
54.75 

5505 

55.39 
5576 

56.13 
56.51 


15 
15 
15 
15 
13 

10 

7 
3 
2 

7 

12 

18 
22 
28 

30 

34 
37 
37 
38 
37 


Dedina- 

tionN. 


56.88 

57.23 

57.57  .^ 
57.88  3^ 

58.15  '^ 


35 
34 


58.39 
58.59 
58.75 
58.87 

58.95 

59.00 
59.01 
58.99 

58.94 
58.86 

58.76 
58.63 
58.49 


24 

20 

16 

12 

8 

5 

I 

2 

5 
8 

10 
13 


+  35  9 


n 


67.8 
67.4 

66.8 
65.8 
64.5 

63.1 
61.5 
59.9 
58.4 
56.9 

55-6 

54.5 
53.8 

53.3 
53-3 

53.6 
54-3 
55-3 
56.7 
58.4 


4 
6 

10 

13 
14 

16 
16 

15 
15 
13 

II 

7 

5 
o 

3 

7 
10 

14 

17 
20 


21 


60.4 
62.5 
64.8  ^3 

67.3  '^ 
69.7 


24 
25 

24 

24 
22 

21 

18 

83.1 
84.8  '7 

86.2  ^4 

87.3  " 
88.1  * 


72.2 
74.6 
77.0 
79.2 
81.3 


88.6 
88.7 
88.5 


I 

2 


1.223   +0.705 
54".7io  53".47 


+0.01 
+9.4 


-0.05 
+0.3 
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APPAEENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.2 
20.2 
30.2 

Feb.    9.2 

19.1 
Mar.  I.I 
II. I 
21. 1 
310 

Apr.  1 0.0 
20.0 
29.9 

May  9.9 
19.9 

29.9 

June   8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  T,7 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 
Nov.  5.4 

15-4 

25.4 
Dec.    5.3 

253 
35.3 


Sec  d,  Tan  « 
Mean  Place 


D'^a,  Dm  a 
D^  ^i  Dm  ^ 


T  Pisdnm. 
Mag.  4.7 


Richt 
Asocnaloci. 


h 
I 


m 

6 


13 


8 
55.35 

55-22 

55.08  '^ 

54-94  '^ 
54.81 


13 
12 


54.69 
54.60 

54.53 
54.50 
54.52 

54.59 

54.71 

54.87 
55.08 

55.34 

55.64 
5596 
56.30 
56.66 
57.02 

57.38 
57.72 
58.04 

58.34 
58.60 

58.83 
59.02 
59.18 
59-30 
59.38 

59.42 

59.44 
59.42 
59.38 
59.32 

59.23 
59.12 

58.99 


9 

7 

3 

2 

7 

12 
16 

21 
26 
30 

32 

34 
36 
36 
36 

34 
32 
30 
26 

23 

19 
16 

12 

8 

4 

2 
2 

4 
6 

9 

II 

13 


Dtdma- 
tJonN. 


+  2938 


It 


12.7 
12.3 

II. 6 
10.7 

9.5 

8.3 
6.9 

5.6 

4-3 

3.1 

2.1 

1.3 
0.8 

0.7 

0.9 


4 

7 

9 
12 

12 

14 

13 

13 

12 

10 

8 

5 
I 

2 

6 


1.5 
2.4 

3.6 

5.1 
6.8^7 


9 
12 

15 


20 


8.8 

II.O 

13.2 


22 
22 

23 


17.8  ^3 
23 

20.1 


22 
20 


22.3 

243 

26.3^ 

28.0  '7 
16 

29.6 

30.9 
32.0 

32.8 
33.4 


13 
II 

8 
6 

3 


33.7 
33.7 
33.5 


o 

2 


1.151 

55^-199 

0.00 
+0.4 


+0.569 

o".o5 

-0.04 
40.3 


C  Pisoliim. 
Mag.  5.6 


Risht 


h 
I 


sn 

9 


s 

4.57 
4.46 

4.35 

4.24 
4.14 

4.04 
3.97 
3.92 
3.90 
3.91 

3.97 
4.07 

4.22 

4.41 
4.63 


II 
II 
II 
10 
10 


7 

5 

2 

I 
6 

10 

15 

19 

22 

26 


5.18  ^9 

5.49  ^,^ 

5.81  ^^ 

6.14^3 
32 

6.46 

6.77  ^' 
7.06  '9 

7.33  ^' 

7^57  '^ 
21 

^''^^  18 
7.96  '^ 

8.10  ** 
8.21  " 
8.29 


8.34 
8.35 
8.34 
8.31 
8.26 

8.19 
8.10 
8.00 


I 
I 

3 
5 
7 

9 
10 


Declina- 
tion N. 


^77 


II 


20.2 
19.6 
19.0 
18.3 
17.7 

17.2 
16.8 
16.5 
16.4 
16.5 

16.9 

17.5 
18.3 
19.4 
20.7 


6 
6 

7 
6 

5 

4 

3 
I 

I 
4 

6 

8 

II 

13 
15 


17 


22.2 

^3-9  ,^ 

25.8  '9 

27.8^ 

29.8^ 
20 

31.8 

33.7  '^ 
35.6  '^ 

37.3  'J 

38.8  '5 
•     13 

40.1 

41. 1 
42.0 
42.6 
43.0 

43.2 

43.2 

43.1 
42.8 

42.4 

41.9 

41.3 
40.7 


10 

9 
6 

4 

2 

o 

I 

3 

4 
5 

6 
6 


1.008      -K>.ia5 


// 


14". 202     15   .12 


0.00  -O.OI 

+0.4  +0.3 

[Bph  14) 


/cTnoaiUB. 

Mag.  5.0 


Risht 
Asccsurion. 


h 
I 


m 
12 


53*37  . . 
52.83  ^^ 

52.30  ^^ 
51.7852 

47 
43 


51.31 

50.88 

50.51 
50.22 

50.01 

49.89 

49.87 

49.95 
50.13 
50.40 

50.77 

51.23 
51.76 
52.35 

52.99 
53.66 


37 
29 

21 

12 

2 

8 
18 

27 

37 
46 

53 
59 
64 
67 
68 


54.34  . 

55.66  2 

56.26  ^ 

56.80  54 
45 

57.25  _ 
57.62  37 

57.88  ^^ 

58.03 

58.07 


58.00 

57.83 
57.56 
57.20 

56.77 
56.29 

55-77 
55-23 


15 

4 
7 


17 
27 
36 
43 
48 

52 
54 


DecUn*. 
tionS. 


-6919 


II 


73.9  , 
73.8  \ 
73.0 

71.7  '3 

69.8  '9 


y  Piscium. 
Mag.  5.3 


Right 


h 
I 


67.5 
64.7 

61.5 
58.1 

54.4 


23 

28 
32 
34 
37 

38 


50.6 

46.8 

43-0 

39-3  .^ 
35.8  ^ 


38 
38 
37 


32.6 
29.8 

27.3 

25.3  ,^ 
23-8  '5 


32 

28 

25 
30 


22.9 

22.6 
22.8 
23.6 
25.0 


3 

2 
8 

14 
19 


23 
26 
29 


26.9 
29.2 
31.8 

34.7 

37.8  3^ 

40.8 
43.7  ^. 

48.8  ^^ 

50.7  '^ 
14 

52.1 

8 

52.9  . 

53-2    3 


29 


2.833      -2.651 
51M91    58".65 


—0.02 

+0.4 


+0.18 
+0.3 


m 
13 

s 
22.14 

22.03 

21.92 

21.81 

21.70 


II 
II 
II 
II 

9 

8 
6 

2 
I 
6 

9 

14 
18 

22 

25 
22.40 
22.69  ^^ 
22.99  ^° 
23.30  ^^ 
23.63  g 

23.95  .^ 
24.26  3' 

^^•55  !! 

24.82  ^7 
25.07  ^5 


21.61 

21.53 
21.47 

21.45 
21.46 

21.52 
21.61 

21.75 

21.93 
22.15 


25.28 

25.46 
25.61 
25.72 
25.80 

25.84 
25.86 

25.86 

25.83 
25.77 

25.70 
25.62 

25.52 


18 

15 
II 

8 
4 

2 
o 

3 
6 

7 

8 
10 


Declina- 
tiooN. 


+    39 


46.5 
45.8 
45.2 

44.7 
44.2 

43.9 
43-6 

43.6 

43-7 
44.0 


t 

6 

5 
5 
3 

3 
o 

I 

3 
6 


8 
II 


44.6 

45.4 
46.5 
47.8  '^ 
49.3  '^ 


51.0 
52.8 
54.8 
56.8 
58.8 

60.8 
62.7 
64.4 
66.0 

67.3 

68.4 

693 
69-9 
70.3 
70.5 

70.4 
70.2 
69.8 
69.4 

68.8 

68.2 

67.5 
66.9 


17 

18 
20 
20 
20 
20 

19 

»7 
16 

«3 
II 

9 

6 

4 

2 

I 


4 

4 
6 

6 

7 
6 


1. 001       +0.055 
2i'.7io    42".65 

0.00 


0.00 
+0.4 


■K>-3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 

19.1 
Mar.  I.I 
II. I 
21. 1 
31-0 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June   8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  T.J 
17.7 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26,5 
Nov.  5.4 

15.4 

25-4 
Dec.    5.4 

15.3 
25-3 
35-3 


Sec^^Tan^ 
Mean  Place 


V  Pisoliuii.. 

Mag.  4.7 


Risht 


h        m 
I      14 

44.38  „ 
44.26 

44.13  '^ 
43.99  It 

la 

43.74 
43.64 
43.57 
43.54 
43.55 

43.61 

43.72 

43.87 
44.07 

44.32 


10 

7 

3 
I 

6 

II 

15 
20 

25 
38 


31 

34 


44.60 
44.91 

45.25  .^ 
45.60^ 

45.95  ^^ 
35 

46.30 

46.64  ^ 

46.96 

47.25 
47.52 


32 
29 

27 

23 


47.75 

47.95 
48.11 

48.23 
48.32 

48.38 
48.40 

48.40 

48.37 
48.31 

48.23 
48.13 
48.01 


20 
16 
12 

9 

6 

2 
o 

3 
6 

8 

10 
12 


DecUnft- 

tionN. 


+  2648 


// 


56.4 
56.0 

55.3 
54.5 
53.5 

52.3 
51. 1 
49.9 
48.7 
47.7 

46.9 
46.2 

45.9 

45.9 
46.2 

46.8 

47.8 
49.1 
50.6 

52.3 

54.3 

56.3 

58.5 
60.7 

62.9 


4 

7 
8 

10 

12 

12 
12 
12 
10 
8 

7 
3 
o 

3 
6 

10 

13 

15 

17 
20 

20 
22 
22 
22 
21 

65.0 

07.0 

68.9 

70.7 
72.3 


19 
18 

16 
14 


73.7 

74.8 
75.8 

76-5 
77.0 

77.2 

77.2 
76.9 


II 
10 

7 

5 
2 

o 
3 


i.xai      +0.506 
44M46    44".43 


0.00 
+0.4 


-0.03 

+0.3 


^Cett 
Mag.  3.8 


Right 


h 
I 


m 
19 


44.02 

43.91 
43.80 

43.68 
43.57 

43.46 

43.38 

43.32 
43.28 

43.28 

43.33 
43.41 
43.54 
43.71 
43.92 

44.17 
44.44 
44.74 
45.05 
45.38 


II 
II 

12 
II 
II 

8 
6 

4 
o 

5 

8 

13 

17 
21 

25 

37 
30 

31 
33 
32 


45.70 
46.01 
46.30 
46.58 
46.83  ^5 


31 
29 

28 


47.04 

47.23 
47.38 
47.50 
47.58 

47.63 

47.65 

47.64 
47.61 

47.55 

47.48 

47.39 
47.28 


21 

19 

15 
12 

8 
5 

2 
I 

3 
6 

7 

9 
II 


Dedinor 
tkmS. 


-837 


II 


36.6 

37.3 
37.8 
38.2 

38.3 

38.2 

37.9 
37.3 
36.5 
35.5 


7 

5 

4 
I 

I 

3 
6 

8 

10 

12 


34.3 
32.8  '5 

31.1  '^ 

29.2  '^ 

/,X  T   21 

27.1 

21 

25.0 

^X  Q  22 
22.0 

20.5  ^^ 
18.3  " 

16.3^ 
19 

17 

15 
12 

9 

6 

2 
I 

3 
6 

8 

9 
10 

10 

10 

10 

9 
8 


14.4 
12.7 

II.2 

1 0.0 
9.1 

8.5 

8.3 
8.4 

8.7 
9.3 

10. 1 
II.O 
12.0 

13-0 
14.0 

15.0 

15.9 
16.7 


i.oii      -0.152 
43*-45i    36".56 


0.00  40.0I 

+0.4  +0.3 

[Bph  14) 


^  Oassli^pebB. 

Mag.  2.8 


Right 
AtonwcML 


h       m 
I      20 


8 
10.65 

10.35 

10.03 

9.71 

9.41 

9.13 
8.89 

8.72 

8.61 

8.57 


30 
32 
32 
30 
28 


24 

17 

II 

4 
6 


13 
23 
30 


8.63 
8.76 

8.99 

9.29 
9.66^7 

44 
o.io   „ 

0.58^ 

i.io52 
1.64^ 

2.19^*^ 

55 

2.74 

3.27^ 

3.77^ 

4.24^ 

4.66^ 

37 

5.03 

5*34  ^f- 
5.60^^ 

5.80 
5.93 


20 

13 
7 


6.00 
6.01 

5.96 
5.86 

5.70 

5.50 

5.25 
4.96^^ 


I 

5 
10 

16 

20 

25 


Dediuor 
tionN. 


+  59  47 


40.8 
41. 1 
40.8 
40.0 
38.8 


3 

3 
8 

12 
17 


20 


37.1 

32.8  ^3 

30.3  ^^ 

27.9  ^^ 
25 

^5-4  ,, 
22 

23.2  ^ 
21.2  ~ 

19.5  '' 

18.2  ^3 

9 

17.3 
16.9 

17.0 

17.6 

18.6 


4 
I 

6 

10 

15 


20.1 
22.0 
24.2 
26.7 

29.5 

32.5 

35.7 

38.9 
42.1 

45.3 

48.4 
51.2 

53.9 
56.2 

58.2 

59.7 
60.8 

61.4 


19 
22 

25 
28 

30 

32 
32 
32 
32 
31 

28 

27 

23 
20 

15 

II 
6 


1.988      +1.718 
io".740    19  ".90 


+0.02 
+0.4 


-O.II 

+0.3 


y  PlLoeniols. 

Mag.  3.4 


Right 


h       m 
I      24 

s 

38.99  „ 

38.79  z 

38.58 "' 
38.37 "' 

38.00 

37.84 
37.72 

37.64 
37.60 

37.61 

37.68 
37.80 

y7'97 

38.20 


16 

12 

8 

4 

I 

7 
12 

17 
23 
27 

38.47  .^ 
38.78  ^ 
39.12  34 

39.49  ^^ 

39.88  39 

39 

40.27 
40.65  3° 
41.02  37 

41.37^ 

41.68  3' 
27 

4^-95  ,, 
42.18  ^3 

42.36  ' 

42.48 

42.56 


18 

12 

8 

3 


42.59 

42.57 

42.51 
42.41 

42.27 

42.11 

41.93 
41.73 


2 

6 

10 

14 
16 

18 
20 


DecUna- 
tJonS. 


-43  44 


II 


5 
I 

5 

9 

14 

19 
22 

25 


102.0 
102.5 
102.4 
IOI.9 
lOI.O 

99.6 
97.7 

95-5 

90.2 
31 

87.1 

84.03* 

80.7  33 

77.4^^ 
74.1  33 

31 

71.0 

68.0  3^ 

65.3  '' 

62.9  ^^ 

61.0^9 

16 

59.4 
58.4 
57.8 

57.8 
58.2 


10 
6 
o 

4 
10 


59.2 
60.6'* 

62.5  ^9 

64.6  " 

66.9  ^3 

25 

69.4 

71.9 

74.3  !t 
76.6^ 

78.6 


25 


20 
16 


80.2 
81.4 
82.2 


12 
8 


1.384   -0.957 
37-.892  9r'.64 


-o.oi 
+0.4 


+0.06 
+0.4 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 

20.2 

302 

Feb.    9.2 

19.1 

Mar.    I.I 

II. I 

21. 1 

310 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June   8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7,7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 
Nov.   5.4 

15.4 

254 
Dec.    5.4 

15.3 
25.3 
35.3 


Sec  (5,  Tan  <5 
Mean  Place 


D>a,  Dm  a 


88  CasslopelA. 

Mag.  6.0 


Right 
Aaceniwon. 


h      m 
I      24 

47.82  49 

46.80  5^ 

46.30  5° 

45 

45.85 

45.47 

45.17 

44.97 
44.88 


38 

30 
20 

9 

4 


44.92 

45.08 

45.36 

45.75 
46.24 


16 
28 

39 
49 
58 
46.82 

47.47  J^ 
48.18  7^ 

48.92 

49.67 


74 
75 
75 


50.42 
51.15 
51.85 
52.50 

53.09 

53.61 

54.05 

54.41 
54.68 

54.86 

54.95 

54.95 
54.86 

54.67 
54.41 


73 
70 
65 
59 
52 

44 
36 
27 
18 

9 

o 

9 

19 
26 

34 


53.20  4^ 


Declina- 
tion N. 


+  6949 


ff 


43.8 

44.4 

44.3 

43.7 
42.6 

40.9 
38.8 

36.4 
33.8 
31.0 

28.3 

25.7 

23.3 
21.2 

19.4 

18.2 

17.4 
I7.I 

17.3 
18.0 


6 

I 

6 

II 

17 

21 

24 
26 

28 

27 

26 

24 
21 

18 

12 

8 

3 
2 

7 
12 


19.2 
20.9 
23.0 

25.5 
28.3 


17 
21 

25 
28 

31 

3'-4  „ 
34.6  3 
38.1  35 
41.6  35 
45.1  35 
34 

48.5  „ 
51.8  33 

54.8  3° 

57.6 
60.0^4 

19 
61.9 

63.4  '5 

64-3    ' 


a.900  +2.722 

48". 565      21  ".10 


+0.03 
+0.4 


-0.18 
+0.4 


Tf  Plscium. 

Mag.  3.7 


Right 
Ascension. 


h       m 
I      26 


53.13 
53.02 

52.91 

52.79 
52.67 

52.56 
52.46 
52.39 
52.36 
52.36 


II 
II 
12 
12 
II 

10 

7 

3 
o 

4 


52.40 

52.49  ,. 
52.62  '3 

52.80 

53.02 


18 

22 


53.27 
53.56 

53.87 
54.19 
54.52 


25 

29 

31 
32 
33 
33 


54.85 
55.18  33 

55.48  30 
55.77 


29 
26 


56.03  ^, 
23 

56.26 

56.45 ;! 

56.62  '7 

56.75  '^ 
56.85 


10 

6 


56.91 
56.95 
56.96 

56.94 
56.90 

56.84 

56.75 
56.65 


4 
I 

2 

4 
6 

9 
10 


Dcdinar 
tionN. 


+  1454 


#/ 


8.5 
8.0 

7.4 
6.7 
6.0 

5.2 
4.5 
3.9 
3.4 
3.0 

2.8 
2.9 
3.2 
3.8 

4-7 

5.9 

7.2 

8.8 
20.5 
22.4 

24.3 
26.3 

28.2 

30.1 

31.8 

33.4 

34.9 
36.1 

37.2 
38.0 

38.7 
39.2 

39.4 
39-5 
39.5 

39.3 
39.0 

38.5 


5 
6 

7 

7 
8 

7 
6 

5 

4 

2 

I 

3 
6 

9 

2 

3 
6 

7 
9 


20 

9 

9 

7 
6 

5 

2 

I 

8 

7 

5 

2 

I 
o 
2 

3 
5 


1.035       +0.366 
52".7i8    io".2i 


0.00        -0.02 
+0.4  +0.4 

[Bph  14] 


40  CassiopeUe. 

Mag.  5.5 


Right 
Ascension. 


h 
I 


m 
31 


8 
36.91 
36.34 

35-73 
35.12 

34.53 

33.99 
33.52 

33.14 
32.88 

32.75 


57 
61 

61 

59 

54 

47 
38 
26 

13 
I 


32.76 
32.91 

33.20 

33.63  "^3 

34.17^ 


15 
29 


34.81 
35.54 

36.33 
37.16 

38.01 

38.87 

39.71 

40.51 

41.25 
41.94 


64 

73 

79 

83 

85 
86 

84 
80 

74 

69 
60 


42.54 
43.06  5^ 

43.49  y^ 

43.82  33 

22 

44.04 


44.16 

44.17 

44.07 
43.86 

43.56 

43.16 
42.69 

42.15 


12 

I 

10 
21 

30 
40 

47 
54 


Declina- 
tion N. 


+  72  36 


// 


31.5 
32.2 

32.3 
31.8 
30.8 


7 

I 

5 
10 

16 


21 


29.2 
27.1 
24.8  ^3 


27 

27 
28 

28 

25 
22 

19 
14 

10 

4 
o 

6 

II 

15 
20 

24 
27 
31 
17.8 
21.0  3^ 
24.434 

27.9  II 

'•< 

35.0 
38.434 

41.6  3> 

44-5 '9 
47.0  ^5 

21 


22.1 
19.4 

16.6 

13.8 

II.3 
9.1 

7.2 

5.8 
4.8 

4.4 

4.4 
5.0 

6.1 

7.6 

9.6 

12.0 

14.7 


V  Andzomede. 
Mag.  4.2 


Right 


49.1 

50.7 
51.8 


16 
II 


3.346 
37'io6 


+3.193 


h 
I 


m 
31 


44.87 

44.71 
44.53 

44-35 
44.17 


16 
18 
18 
18 

17 


44.00 

43.86  '4 

II 

43.75 

43.68 
43.67 


43-71 
43.80 

43.95 
44.17 
44.43 


9 
15 
22 

26 
30 


+0.03 
+0.4 


-0.20 
+0.4 


44.73  ^^ 
45.08  35 

45.45 ;; 

45-84  'Z 
46.244° 


DecUna- 
tioaN. 


46.64 

47.03 
47.40 

47.75 
48.07 

48.35 

48.59 
48.80 

48.96 

49.08 

49.16 
49.21 
49.22 
49.19 
49.12 

49.02 
48.90 

48.75 


40 

39 

37 
35 
32 
28 

24 
21 

16 

12 

8 

5 
I 

3 

7 
10 

12 
15 


+  4058 


ft 


49.2 
49.2 
48.8 
48.0 
46.9 


o 

4 
8 

II 
13 


16 

17 
18 


45.6 
44.0 

42.3 
40.5  _. 

37.2 

35.8  '^ 

34.6  " 

33.7  ; 
33.2  5 


33.0 

33.3 

33.9 

34.9 
36.2 

37.8 

39.7 
41.8 

44.1 
46.5 


3 

6 
10 

13 
16 

19 

21 

23 
24 
25 


25 
25 
24 


49.0 

5;  .5 
54.0 

58.8^ 

21 
60.9 
62.9 
64.6 

66.1 
67.3 


68.2 
68.7 
68.8 


20 

17 

15 
12 

9 


5 
I 


1.325       +0.869 
44«.6i7    32  '.63 


•fo.oi 
+0.4 


-0,05 

40.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.     0.3 

10.3 

20.2 

30.2 

Feb.    9.2 


Mar. 


19.2 
I.I 
II. I 
21. 1 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June  8.9 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7,^ 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.   5.4 

15-4 

25.4 
Dec.    5.4 

15.3 
25.3 
35-3 


Sec  ^,  Tan  ^ 
Mean  Place 


D^  S,  Dm  ^ 


tt  Plsolma. 
Mag.  5.6 


Ri£ht 
Ascension. 


m 


I      32 


II 


s 
32.70 

32.59  __ 
32.48  " 
32.36  " 
32.24 


32.13 
32.03 
31.96 
31.92 

31.91 

31.94 
32.03 

32.15 
32.32 

32.53 


12 
II 

10 

7 

4 
I 

3 

9 
12 

17 
21 

25 


28 
30 


32.78 

33.06 

33.36 
33.68  3^ 

34.01  ^ 
32 

34-33  ,, 
34.65  % 
34.96  3' 

35.24 
35.50 


28 
26 

23 


35.73 

35.93 
36.10 

36.24 
36.34 

36.41 

36.45 
36.47 
36.46 
36.42 

36.36 
36.28 
36.18 


20 

17 

14 
10 

7 

4 

2 

I 

4 
6 

8 
10 


Declina- 
tion N. 


+  11  42 


/» 


14.3 
13.8 
13.2 

12.5 
II.9 

1 1.3 
10.7 

10.2 

9.9 
9.7 

9.7 
lO.O 

10.5 

II.3 
12.3 

13.6 
15.0 
16.7 
18.5 
20.4 

22.3 
24.2 
26.1 

27.9 
29.5 

30.9 
32.2 

33.3 
34.1 
34.8 

35.2 

35.5 
35.6 
35.6 
35.4 

35.0 

34-6 
34.1 


5 
6 

7 
6 

6 

6 

5 

3 

2 

o 

3 

5 
8 

o 


4 

7 
8 

9 
9 

9 

9 
8 

6 


3 
I 

8 

7 
4 

3 
I 
o 

2 

4 

4 
5 


i.oai 

32'.32Z 


+0.207 


0.00 

+0.4 


-O.OI 

+0.4 


t^Penei. 

Mag.  3.8 


Risht 
Ascension. 


h      m 
I      32 


42.55 
42.36 

42.15 

41.93 
41.71 

41.51 

41.34 
41.21 

41.13 
41.10 

41.13 

41.23 
41.40 

41.63 

41.92 


19 
21 

22 

22 

20 

17 

13 
8 

3 
3 

10 

17 

23 
29 

34 


42.26 
42.64  3» 

43.05  ^^ 
43.48  43 


43.92 

44.36 
44.79 


44 
44 

43 
41 


45.20  _ 
45.58  3* 
45.93 


46.24 

46.51 
46.74 
46.92 
47-05 

47.14 

47.19 

47.19 

47.15 
47.06 

46.94 

46.79 
46.61 


35 
31 


27 

23 

18 

13 
9 

5 
o 

4 

9 
12 

15 
18 


Declina- 
tion N. 


+  48  II 


tt 


52.9 
53.0 

52.7 
52.0 

50.8 


3 

7 
12 


49.4 
47.7 

45.8  !^ 

43.7 

41.7 


17 


21 
20 


39.8 
38.0 

36.4 
35.2 

34.3 

33.8 
33.8 
341 

34-9 
36.0 

37.6 
39.4 
41.5 
43.9 
46.4 


19 

18 
16 
12 

9 
5 


3 
8 

II 

16 

18 
21 

24 
25 
27 

49-1  ,, 

54.6  ^ 

57.3  '' 
60.0^7 

25 

62.5 

64.9 

67.0 

68.9 

70.4 


24 
21 

19 

15 
12 


71.6 
72.4 
72.8 


8 
4 


1.500       +1.118 
43'.352    34".35 


+0.01         -0.07 
+0.4  +0.4 

[Bph  14] 


^Ezidanl. 

Mag.  0.6 


Right 
Ascension. 


m 


I     34 


s 

32.37 
32.05 
31.72 
31.40 
31.09 

30.81 

30.56 
30.35 

30.19 
30.09 


32 

33 
32 

31 
28 

25 
21 

16 

10 

3 


3 
II 

17 


30.06 
30.09 
30.20 

30.37  _ 

30.62  ^ 
30 

30.92     . 
31.28  36 

31.694^ 
32.1445 

32-61  47 
33.09 


48 

47 


33.57 

34.04  ,, 

34-48  ^ 

34.88  4« 
35 

35.23 
35.52 

35.75 

35.91 
36.00 

36.02 

35.97 
35.86 

35.70 
35.48 

35.22 


29 

23 
16 

9 

2 

5 
II 

16 

22 

26 

29 


34.93  __ 
34.61  32 


Dedina- 
tionS. 


-57  39 


/f 


4 

2 

7 

13 
18 

23 
26 


97.3 

97.7 

97.5 
96.8 

95.5 

93.7 
91.4 

88.8 

85.8  3<^ 

82.533 

34 

79-1  ,fi 
75.5  ^^ 

68.2  36 
64.7 


61.3 
58.2 

55.5 

53.1 
51.2 

49.8 

48.9 
48.6 

48.9 
49.8 


35 
34 

31 
27 
24 
19 
14 

9 
3 
3 
9 
14 


51-2 
53.0 

57.8 !! 

60.6 


18 
23 


63.5 
66.4 

69.2 

71.7 

73.9 

75.7 
77.0 

77-7 


28 
29 


29 
28 

25 
22 

18 
13 

7 


1.870      -1.580 
3o".743    84".63 


-0.02 
+0.4 


+0.10 
+0.4 


00  Oasslopeise. 
Mag.  5.5 


Risiit 
Ascension. 


h   m 

I  35 

s 

57.22 
56.80 '^^ 

56.35  ti 

55.89  ''^ 

55-44  „ 

4* 
55.03  . 

54-67  3J 
54.38  Z 
54.18^ 
54.09    \ 


54.10 
54.22 

54.45 
54.79 
55.23 

55.75 
56.34 
56.98 

57.65 
58.35 

59.04 

59.73 
60.38 

60.99 

61.56 

62.06 
62.49 
62.85 

6313 
63.33 

63.45 

63.49 

63.44 

63.31 
63.11 

62.83 
62.48 
62.09 


12 

23 
34 
44 
52 

59 
64 

67 
70 

69 

69 

65 
61 

57 
50 

43 
36 
28 
20 
12 

4 

5 

13 
20 

28 

35 
39 


Declina- 
tion K. 


+  6736 


tt 


53.4 
54.0 

54.1 
53.6 

52.5 


6 
I 

5 
II 

15 


19 


5^.o 

49-1 
46.8  !^ 
44.2  ^ 
41.6 


26 

26 

27 


38.9 
36.4 
34.0 

31.9 
30.2 

28.9 
28.0 
27.6 
27.8 
28.5 

29.6 

31. 1 
33.1 
35.5 
38.1 

41. 1 
44.2 

47.5 
50.9 
54.3 

57.7 
60.9 

63.9 
66.7 

69.1 

71.0 

72.5 
73.5 


25 

24 
21 

17 
13 

9 

4 

2 

7 
II 

15 
20 

24 
26 

30 

31 
33 
34 
34 
34 

32 

30 
28 

24 
19 

15 
10 


2.626      +2.428 
57».204    3o".89 


+0.03 
+0.4 


-0.15 
+0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.2 

302 

Feb.    9.2 

19.2 
Mar.  I.I 
II. I 
21. 1 
31  o 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June   8.9 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  'j.'j 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.   5.4 

15.4 

25.4 
Dec.    5.4 

15.3 
25.3 
35.3 


Sec  d,  Tan  tf 
Mean  Place 


V  PtBciiim. 
Mag.  4.7 


RWht 
Ajofpsiop. 


I      36 


57.81 

57.71 
57.60 

57.48 
57.36 

57.25 

57.15 
57.08 

57.03 
57.02 

57.05 
57.12 

57.24 
57.40 
57.61 

57.84 
58.11 

58.41 
58.72 
59.04 


10 
II 

12 

la 
II 

10 

7 

5 

I 

3 

7 
la 

16 

31 
33 

27 

30 
31 
3a 
32 


59.36 

59.68  3^ 

59.98  3° 
60.27 

60.53 


29 
26 


23 


20 
17 


60.76 
60.96 
61.13 
61.26  ^3 

61.36  - 

61.44 
61.48 
61.50 
61.49 

61.45 


4 

2 


61.39 
61.32 
61.23 


7 
9 


Declina- 
tion N. 


+  53 


5-3 
4.7 
4.1 
3.6 

3.1 

2.7 

2.4 
2.2 

2.2 

2.4 

2.8 

3.5 

4.4 

5.5 
6.9 

18.4 
20.2 
22.0 

239 
25.9 

27.8 
29.7 

31.5 
33.1 
34.5 

35.6 
36.6 

37.3 

37.7 
38.0 

38.0 

37.9 
37-6 

37.1 
36.6 

36.1 

35.5 
34.8 


6 
6 

5 
5 

4 

3 

3 

o 

2 

4 

7 

9 
II 

14 

IS 

18 
18 

19 

20 

19 

19 
18 

16 

14 
II 

10 

7 
4 

3 
o 


3 

5 
5 
5 

6 
7 


1.004      -K>.o89 
57«,2s8    io".ii 


0.00 
+0.4 


-o.oi 
+0.4 


^  Panel. 
Mag.  4.2 


Risht 

Ascension. 


m 


h 

I      38 


5.97 
5.77 
5.54 


30 

23 
23 


5.31 
5.08  ^3 


4.86 
4.67 

4.53 
4.43 
4.39 


22 

19 
14 
10 

4 
3 


4.42 

4.51    ^ 
4.68  '7 

^•9^  20 
5.20  ^9 

34 

5.54 

5.93 

6.35 
6.79 

7.25 


7.70 
8.15 
8.58 
8.98 

9.34 

9.67 

9.96 
20.20 

20.40 

20.54 

20.64 
20.70 
20.71 
20.67 
20.58 

20.46 
20.30 
20.11 


39 
42 

44 
46 

45 

45 

43 
40 

36 

33 

29 

34 
20 

10 

6 

I 

4 

9 
12 

16 
19 


Declina- 
tion N. 


+  5015 


40.6 
40.8 
40.6 

39.9 
38.8 


2 
3 

7 
II 

14 


17 


37.4 
35.7 
33.8  ^^ 

31.7 
29.6 


21 
21 
20 


27.6 

25.7 
24.1 

22.7 

21.7 

21. 1 
20.9 
21. 1 
21.7 
22.8 


19 
16 

14 

10 

6 

2 

2 

6 

II 

14 


18 


24.2 
26.0 
28.1  " 


30.4 
32.9 


23 

25 
37 

l6  ^  ^8 
4^-7  .6 

51.8^5 
22 

56.0  *° 

59.0 

59.9 
60.4 


9 
5 


1.564      +1.203 
i5'.729    2i".47 


+0.01 
+0.4 


-0.07 
+0.4 


r  Cell. 
Mfi^.  3.6 


Risht 
Ascension. 


m 


I      40 


5.10 
4.98 

4.85 

4.71 
4.58 

4.46 

4.35 
4.26 

4.20 
417 

4.18 

4.24 

4.34 

4.49 
4.68 

4.91 
5.16 

5.45 
576 
6.08 

6.40 
6.72 
7.02 

7.31 

7.57 

7.80 
8.00 
8.17 
8.30 
8.40 

8.46 

8.49 
8.49 

8.46 

8.41 

8.33 
8.24 

8.13 


12 

13 

14 

13 
12 

II 

9 
6 

3 

I 


10 

15 
19 

23 

35 
29 

31 
33 
33 

33 

30 

39 
26 

33 

20 

17 

13 
10 

6 

3 
o 

3 

5 
8 

9 
II 


Dcdina. 
tionS. 


—  16  22 


85.8 
86.5 
87.0 
87.2 
87.2 

86.9 

86.2 

85.3 
84.1 

82.7 


7 

5 

a 

o 

3 

7 
9 

12 
14 
17 


20 


81.0 
79.0 

76.9  " 

72.2  ^ 


69.7 

67.2 

64.8 
62.5 
60.3 

58.3 
56.6 

55.3 
54.3 
53.6 

53.3 
53.4 
53.9 

54-6 
55.6 

56.9 
58.2 

59-6 
61. 1 
62.5 

63.7 
64.8 

65.7 


35 

35 
34 

33 
22 

20 

17 

13 
10 

7 
3 

I 

5 

7 
10 

13 

13 
14 
15 
14 
12 

II 
9 


1.042       -0.294 
4".335    83"-89 


0.00 
+0.4 


+0.02 
40.4 


opisdnm. 

Mag.  4.5 


Risht 


h        m 
I      40 


s 
51.57 
51.47 
51.35 
51.23 
51. II 

51.00 
50.90 
50.82 

50.77 
50.76 

50.79 
50.86 

50.97 
51.13 
51.33 


10 
13 
12 
12 
II 


10 
8 

5 

I 

3 

7 

II 

16 
20 

34 


51.57 

51.84 

52.14 

52.45  ^' 
52.78  33 


37 
30 


53.10 
53.42 

53.73 
54.02 

54.28 


33 

33 

31 

39 
26 

33 


54.51 
54.72 
54-89 
55.04  !? 
55.15 


21 
17 


II 

8 


55.23 
55.27 
55.29 
55-29 
55.26 

55.21 

55.13 
55.04 


4 

2 

o 

3 
5 

8 
9 


Dedina. 
tionN. 


+    843 


37.5 
36.9 
36.3 

35-7 
35.2 

34.6 
34.2 
33-9 
33-7 
33-7 

33.9 
34.3 
35.0 
35.9 
37-1 

38.5 
40.0 
41.7 
43-6 
45.5 

47.4 
49-3 
5I-I 
52.7 
54.3 

55-6 
56.7 
57.6 
58.3 
58.7 

59-0 
590 
58.9 
58.7 
58.4 

58.0 

57.5 
56.9 


6 
6 
6 

5 
6 

4 

3 
2 


•I 
k 

9 
12 

14 

IS 
17 
19 
19 
19 

19 

18 

16 
16 

13 

II 

9 
7 
4 
3 


4 

5 
6 


1. 012      +0.153 

5i'.02i  30^.93 

0.00  -O.OI 

+0.4         +0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Me»n  Solar 
Date. 


€  Scnlptoxli. 

Mag.  5.4 


Right 
AscCDaou. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 

19.2 

Mar.    I.I 

II. I 

21. 1 

Apr.  lo.o 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June   8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct  6.5 
16.5 

26.5 
Nov.  5.5 

rv  ^5.4 

Dec.    5.4 

15.3 
25.3 

353 

Sec«,Tan« 
Mean  Place 


h      m 
I      41 


s 


37.76 
37.62 

37.48 
37-33 
37.19 

37.05 
36.93 
36.83 
36.76 

36.73 

36.74 
36.79 
36.89 

37.04 
37.23 


14 
14 
15 

X4 
14 

la 
10 

7 

3 
I 

5 
10 

15 
19 
23 


27 
30 
31 


37.46 

37-73 
38.03 

38.68  ^ 
33 
39.01 

39-34  tt 
39.66  3^ 

39.96" 
40.24 


30 


40.49 
40.70 

40.88 

41.01 

41. II 

41.18 
41.20 
41.20 
41.16 
41.10 

41.01 
40.90 
40.78 


25 

21 
18 

13 
10 

7 

a 
o 

4 
6 

9 

II 

la 


Declina- 
tions. 


-2528 


// 


59.7 
60.4 

60.9 

61.0 

60.7 

60.0 
59.0 

57.7 
56.1 

54-2 

52.1 
49.7 
47.1 
44.5 
41.7 

38.9 
36.2 

33.6 
31.2 
29.0 

27.1 
25.6 

24.5 
23.7 
23.4 


7 

5 

I 

3 
7 

10 

13 
16 

19 
ai 

24 
a6 

a6 

38 

38 

37 
36 

24 
33 

19 

II 
8 

3 

a 


5 

9 

13 


23.6 
24.1 
25.0 
26.3 
27.8  ^5 
17 

31.4  '^ 

33.3  II 

35.1    ® 
36.8  '7 

38.3 
39.5 
40.5 


13 
10 


1. 108         -0.477 

36-.877    S4".98 


-o.oi 
+0.4 


+0.03 
-►0.4 


CCetl. 
Mag.  3.9 


Right 
AsGAiaion. 


h      m 

I    47 


3.65 
3.54 
3.42 
3.29 
3.17 

3.05 

2.94 
2.85 

2.79 

2.77 

2.78 
2.84 
2.94 
3.08 

327 

3-49 
3.75 
4.03 
4.34 
4.65 


II 
la 

13 
la 

13 

II 

9 
6 

a 

I 

6 
10 

24 
»9 

33 

36 

38 

31 
31 

3^ 


32 


4-97 

5.29 
5.60  3^ 

5.89  '' 
6.15 


6.39 
6.60 

6.77 

6.91 

7.02 

7.10 

7.14 

7.15 

7.14 
7.11 


36 

24 


31 

17 
14 
II 

8 

4 

I 

I 

3 
6 


7.05    ^ 
6.96    9 

6.86  '° 


Declina- 
tions. 


-1045 


33.9 
34.6 

35.2 

35.6 

35.7 

35.6 
35.2 
34.6 
33.8 
32.7 

31.4 
29.8 

28.0 

26.0 

23.9 

21.7 
19.4 
17. 1 

H.8  II 
12.7 


7 
6 

4 

I 

I 

4 

6 

8 

II 

13 

16 
18 

30 

31 
33 

23 
23 


10.8 
9.0 

7.5 
6.4 

5.5 

5.0 

4.9 
5.0 

5.5 
6.2 

7.1 

8.2 

9.4 

10.6 
II.9 

13.0 

14.0 

14.9 


31 
19 


18 

IS 
II 

9 

5 

I 
I 

5 
7 
9 

II 

13 

la 

13 
II 

10 
9 


1. 018       -0.190 
ia».903    34".oi 


0.00        -1^.01 
■^o.4  +0.5 

[Bph  14) 


^Trlangiili. 
Mag.  3.6 


Right 


h 
I 


m 
48 


10.97 
10.85 
10.71 
10.56 
10.41 

10.27 
10.15 
10.05 

9.98 
9.95 


9-97 
0.05 

0.17 

0.34 
0.56 


13 
14 
15 
15 
14 

13 
10 

7 

3 

3 

8 

13 

17 
33 

37 


0.83 
1. 12 

1.45 
1.80  35 

35 


39 

33 


2.15 


36 


2.87  3^ 
3.21  3^ 

3-53  f^ 

3.82  ^9 

27 

4.09 


23 
30 


4.32 

4.52 
4.69  "7 

4.82  '3 
10 


4.92 

4.99 
5.02 

5.02 
4.99 

4.93 
4.84 

4.73 


7 

3 
o 

3 
6 

9 
II 


Declina- 
tion N. 


429    9 


tf 


50.7 
50.5 
50.1 

49.4 

48.5 

47-5 
46.4 
45.2 
44.0 

42.9 

41.9 
41. 1 

40.5 
40.2 

40.3 


3 

4 

7 

9 
10 

II 

13 
13 

II 
10 

8 
6 

3 

X 

3 


40.6 
41.2 
42.1 

43.3  ,^ 
44.8 '5 


6 

9 

13 


46.5 

48.3 
50.2 

52.3 
54.3 


17 
18 

«9 

31 

30 
30 


56.3 

60.2  ^l 
62.0  "^ 
63.6 

65.1 
66.4 

67.5 
68.4 

69.1 

69.5 
69.7 

69.6 


30 


16 

15 

X3 
II 

9 

7 

4 

3 
I 


1. 145       +0.558 
lo'-SoS    37".26 


+0.01 
+0.4 


-0.03 
+0.5 


£  CassiopeUe. 

Mag.  3.4 


Right 


h      tn 
I      48 


s 
11.90 

11.57 
II. 21 

10.84 

10.47 

10.12 
9.81 
9.56 
9.38 
9.28 

9.28 

9.37 
9.56 

983 
10.19 

0.63 
1. 13 

1.68^5 

2.26  ^ 
2.87 


33 
36 
37 
37 
35 

31 

25 
18 

10 

o 

9 

19 
37 

36 
44 

50 


61 
61 


3.48 
4.08 
4.66 
5.20 

5.71 

6.17 

6.57 
6.91 

7.19 

7.40 

7.54 
7.61 

7.61 

7.54 
7.41 

7.21 


60 

58 
54 

51 
46 

40 

34 
38 

ai 
14 

7 
o 

7 

13 
ao 

36 


^•95^ 

6.653^ 


Declinar 
tionN. 


+  6314 


tt 


71.6 

72.3 
72.4 

72.0 

71. 1 

69.7 
67.9 
65.8 

63.4 
60.9 

58.4 
56.0 

53.7 

51.7 
50.1 

48.8 
48.0 

47.7 
47.8 

48.3 

49.4 
50.9 
52.7 
55.0 

57.5 


7 

I 

4 

9 

14 

18 

31 
24 
25 
25 

24 

20 
16 

13 

8 

3 

I 

5 
II 

15 
18 

23 

25 
38 


29 
32 


60,3 

63.2 

66.4 

69.6  3^ 

72.8  3^ 
32 

76.0 

79.0  3° 

84-5  '^ 
86.8  ^3 
19 
88.7 

90.2  '5 

91. 1  ^ 


3.333         -fl.984 

ii'.632    49". 70 


+0.03 

■»-o.4 


-O.I3 
+0.5 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^PUioliim. 

y^AiietU. 

^Phoenloifl. 

t^Cetl. 

Mean  Solar 

Mag.  4.8 

Mag.  2.7 

Mag.  4.4 

Mag.  4.2 

Date. 

Right 

Declina- 

Rigbt 

Swliiu- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tionN. 

tions. 

tions. 

h        m 

•       / 

h       m 

• 

/ 

h       m 

•      t 

h       m 

•       r 

I      49 

+    245 

I  49 

+  2023 

I  50 

-4642 
it 

I  55 

—  21  29 

ft 

Jan.    0.3 

8 

53.0 

52 -4    . 
51.8    J 

5'-^     4 

53.66 

27.7 

M 

13'- » 3  „ 

95.7  , 

58.05 

41.6 

10.3 

6.65   t 

53-55  „ 

27.3 

4 

"•91 " 

96.4  I 

57.93 ' 

42.5     I 

20.2 

^•54 

53-43  „ 

26.8 

5 
6 

8 

0 

12.68  '3 

96.6  ' 

57.79  * 

43.0    I 

30.2 

6.42  " 

V  A 

5330  ,^ 

26.2 

12.44  '* 

ft 

963  I 

95-5  ,! 

57.65  ^ 

43-3   I 

Feb.    9.2 

^•30  " 

50.8  -* 

53. »6   * 

254 

12.21   ^3 

5750  ]= 

43.2 

12 

3 

13 

8 

22 

13 

^4 

4 

19.2 

6.18 

50.5 

53.03  „ 

24.6 

8 
8 
8 

"•99,0 

94.2 

5736 

42.8 
42.0 

Mar.    I.I 

6.07" 

5.99  I 
5.93   ^ 

50.3    , 

52.92 

23.8 

11.80  '9 

92.5 

57-24  ', 

II. I 

50.2    1 

5283   ' 
52-77  ° 

23.0 

11.63*^ 

904  '[ 

57-13  " 
5705   ° 

41.0 

-     T  ^ 

21. 1 

50.3    ^ 

22.2 

11.50 '3 
11.42    » 

39.6  ^ 

311 

5-91    ' 

50.7  : 

52.75   , 

21.5 

7 

^5-o  !' 

57.01    * 

37-9   ' 

3 

5 

2 

5 

3 

30 

0 

19 

Apr.  1 0.0 

5.93    , 
5-99  „ 

51-2     g 

5^°  10 

52.77  . 
52.83  ^l 

21.0 

^M 

"•39  , 

82.0 

49  «• 

57.01 

36.0 

20.0 

20.8 

2 

IX.41   ^ 

"•49 ,:, 

78-7  33 

5705   * 

33-9  _ 

300 

6.09'° 

53.0  '° 

52.95 ,! 

20.7 

Z 

75-4  11 

57.14  ,^ 

31-5  "t 

May    9.9 

6.24    5 

54.3  ^ 

Id 

53-"  11 

20.9 

2 

11.63  f 

72.0  34 

57.27  ,, 

29-0 !! 

19.9 

6-43   ' 
23 

55-7  :^ 

20 
53-3X  ,5 

21.4 

5 
8 

11.82  '9 

25 

68.6  34 

33 

57.44  ]l 

22 

^^•4  2 

29.9 
June  8.9 

6.66    ^ 
6.92  '^ 

57-3  ,8 
59- » 

53-56 
53.84  "f 

22.2 
23.2 

10 

12.07 
12.36  »9 

653  „ 
62.1  3» 

57-66 
57.92  ll 

^3-«^ 

^^•^!a 

18.8 

7.21  *9 

61. 0  '9 

54-^5^ 

24.4 

12 

12.69 

59^2  !' 

58.20  ^; 

18.6  "•* 

28.8 

7-52  ^! 

^30  z 

54-47  t. 

25.9 

15 
16 

13.06  37 

567    f 

58-51  3' 

16.2** 

July    8.8 

7.84  3* 

64.9  '9 

54.81  34 

27.5 

13.45  39 

54-5  " 

58.83  f. 

^3-9  'i 

3a 

ao 

34 

18 

39 

»7 

33 

»9 

18.8 

8.16 

6^-9  ,„ 

55-^5  „ 

293 

'3^84  ^ 

52-8  „ 

59^^6 

12.0 

28.7 

8.47  ^; 

68.7 '8 

55.48  33 

31.2 

19 

14-24  t° 

51.6  " 

59-48  ^' 

10.3  |7 

Aug.   'J,^ 

8.78  3' 

70.4  I 

55-81  33 

33.1 

19 
18 

18 

18 

14.63  3' 

50.9    I 

59.80  3» 

9.0^3 

17,7 

7^-9   ! 

56-39  2 

34.9 

15,00-'' 

50.7    ^ 

60.10  3° 
60.38  "* 

25 

8.1    9 

27.6 

73.2  \\ 

36.7 

15.34  ^^ 
31 

'■■■; 

7.6    5 
I 

Sept.  6.6 

9-57  ,, 

74-3    „ 

5665  „ 

38.5 

16 

^5-91    ° 

520  ,^ 

60.63 

7-5    , 

16.6 

9.96  f 

75- »    \ 

56.87  ^^ 

40.1 

53-4 

55-2 ,; 

60.85 

7-9  ; 

26.6 

75-7   ^ 

57.06    9 

41.6 

15 

16.12  " 
16.28  '* 

61.04    9 

8.6    7 

Oct.    6.5 

10.10   ^ 

76.0   ^ 

57.22 

42.9 

13 

22 
57.4 

61.19^5 

^  ^    10 

9-6 

16.5 

10.22  ^? 
8 

76.1    ' 

2 

57-35  'I 

44.0 

II 
10 

X6.39   g 

59-«  :^ 

61.30  ^l 

10.9   3 
IS 

26.5 

10.30 
10.36 

75.9      , 

57-44   6 
57-50 

45.0 

16.45    , 

62.4 

61.38 

"•4  „ 

Nov.   5.5 

75.6      3 

45.7 

7 
6 

16.46   ' 

65-1 

61.43    ; 

'5-9  „ 

15-4 

10.39    ^ 

75.2      ^ 
74.6      I 

57.54   * 

46.3 

16.42   * 

67-8  'I 

61.44    * 

254 

10.38    ' 

57.54   , 

46.7 

4 

16.33   ' 

7°-3  J 

61.42    ' 

17.6  *7 

Dec.    5.4 

10.36 

74.0 

57.52    , 

46.9 

2 

16.20  '3 

72.5   , 

61.38    ^ 

19.3       ^, 

5 

7 

S 

I 

16 

19 

7 

15 

15-3 

10.31 

73.3    , 

57.47    „ 
57-39   „ 

47.0 

16.04  ,„ 

74.4  „ 

6^-31  ,„ 

20.8 

25.3 

10.24 

72.6    7 

46.9 

I 

15.85  ^^^ 

75.9 

61.21  " 

22.1  *3 

35.3 

10.15    ^ 

72.0 

5730  ' 

46.6 

3 

15.64  " 

77.0  " 

61.10" 

M/«    M     II 
23.2 

Sec  «,  Tan  8 

1. 001       +0.048 

1.067      -^0.372 

1.459            -1,062 

1075           -0.394 

Mean  Place 

6».iii    48".2S 

S3'.i33    17".03 

1 

ii».790    85".86 

S7M41    38"-70 

D'^a,  Dm  a 

0.00           0.00 

0.00        -0.0a 

( 

-o.oi         +0.06 

-0.01         -♦■0.02 

D^5,  D«<5 

+0.4 

+0-S 

-HJ.4 

+0.5 

+0,4 

+0.5 

+0.3 

+0-5 

[Eph  X4l 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Moui  Solar 
Date. 


aHydzl. 
Mag.  3.0 


Right 
Ascension. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 

Mar.    I.I 

II. I 

21. 1 

Apr.  1 0.0 
20.0 
30.0 

May  1 0.0 
19.9 

29.9 

June   8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  T,7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.   5.5 

154 

254 
Dec.    5.4 

253 
35-3 

Sec  5,  Tan  6 
Mean  Place 


h   m 
1   56 


5.25 
4.87 
4.48 
4.08 

3.69 

3.32 
2.99 
2.70 
2.47 
2.30 

2.20 
2.18 
2.24 

2.37 
2.59 

2.88 

3.24 
3.65 
4.12 

4.62 

5-14 

5.67 
6.19 

6.69 

7.16 

7-57 

7-93 
8.22 

8.43 
8.56 

8.61 

8.59 
8.49 

8.31 
8.07 

7.78 

7.44 
7.07 


38 

39 
40 

39 

37 

33 
29 

23 

17 
10 

a 
6 

13 
22 

29 

36 
41 
47 
50 

52 

53 
53 
50 
47 
41 

36 
29 
21 

13 
5 

2 

10 
18 

24 
29 

34 
37 


Declina- 
tions. 


-6158 


tt 


89.2 
89.8 
89.8 

89.3 

88.2 


6 
o 

5 
II 

17 


21 
26 


86.5 

84.4 
81.8 

78.8  3° 

75.6  3^ 

35 

64.7  ^l 

47.8  !^ 

45-2 
43.1 


41.6 
40.6 
40.1 

403 
41. 1 


26 

21 

15 


10 

5 

2 

8 

13 


18 


42.4 

49.1 

52.0  '" 

550 

58.1  3^ 
61.0  "9 
63.8  *8 

66.2  ^'^ 

20 

68.2 

69.7  '5 
70.7 


10 


2.129 
3'i99 


-1.879 


)" 


77"-05 


-0.02 
+0.3 


+0.1 1 
+0.5 


M  CasslopelsB. 
Mag.  4.1 


Right 
Ascension. 


h      m 

I     55 

s 

64.22 
63.70  5^ 

63.13 ;; 
62.54  ^l 

61.96  5* 

55 

61.41 

60.91  5° 

60.50  ^' 

60.19  ^' 

60.00  '^ 
o 


59-94 
60.02 

60.23 

60.58 

61.04 

61.62 
62.29 
63.04 

63.83 
64.66 

65.50 
66.34 

67.15 
67.92 

68.64 


8 
21 

35 
46 

58 

67 
75 
79 
83 
84 

84 

81 

• 

77 
72 

66 


57 

50 
40 


69.30 
69.87 

70.37 

70.77  „ 

71.08  3' 
20 

71.28 

71.38 

71.37 

71.25 

71.03 


10 


12 
22 


70.71 
70.31 
69.83 


32 

40 
48 


Dedinar 
tionN. 


+72    o 


II 


44.1 

45.1 

45.5 

45.3 
44.6 

43.3 
41.5 
39.4 
36.9 
34.2 


10 

4 

2 

7 
13 

18 
21 

25 
27 

27 

28.8  ^l 
26.2  *^ 

23.9 
21.8 


20.2 
18.9 
18.2 
17.9 
18.2 


23 
21 

16 

13 
7 
3 
3 

7 


18.9 
20.1 
21.8  '7 

23.9 
26.3 


12 


21 


24 
28 


29.1 

32.1 

35.3 

38.7 
42.2 


45.6 

49.0 
52.2 

55.2 

57.9 


30 
32 
34 
35 
34 


34 
32 
30 
27 

23 
60.2 
62.1  '9 

63.4  '2 


3.238      +3.080 
63».84i    2o".87 


+0.04        -0.18 
+0.3  +0.5 

[Eph  Ml 


Y  Andiomedse  pr, 
Mag.  2.3 


Right 
Ascension. 


h      m 

I   58 


37-34 


16 


3718 

17 
37.01     7 

36.82  '9 
36.63  ^9 


36.44 
36.27 

36.14 
36.04 

35.99 

36.00 
36.06 
36.19 

36.37 
36.61 

36.89 
37.22 

37-59 
37-97 
38.37 


19 

17 

13 
10 

5 

I 


13 
18 

24 
28 

33 
37 
38 
40 

41 


41 
39 


38.78 

39.19 
39.58  ^^ 

39.95  ^; 
40.29  34 
32 
40.61 

40.88  ^7 
41.12  ^^ 

41.33 
41.49 


41.62 
41.70 

41.74 

41.74 
41.71 

41.64 

41.53 
41.39 


21 
16 

13 


8 

4 
o 

3 

7 

II 
14 


Declina- 
tion N. 


+41  55 


2 
2 

5 

9 
II 

14 
16 

16 


20.6 
20.8 
20.6 
20.1 
19.2 

18.I 
16.7 

15.I 

13.5 

ii.8'7 

16 

10.2 
8.7 
7.4 
6.3 
5.6 

5.2 
5.2 

5.5 
6.2 

7.3 

8.6 
10.3 
12. 1 
14.2 
16.4 


15 

13 
II 

7 

4 

o 

3 

7 
II 

13 

17 
18 

21 

22 

23 


24 
24 


18.7 
21. 1 

25.8  ^^ 

28.1  ^3 
22 

30.3 
32.3 
34.1 
35-7 
37-1 


20 
18 
16 

14 
II 


38.2 

38.9 
39.3 


7 
4 


1-344 
36-.849 


+0.898 
3".36 


+0.01 
+0.3 


-0.05 
+0.5 


orAzletU. 
Mag.  2.2 


Right 
Ascension. 


h 
2 


m 
2 


8 

9-89 

10 

9.79   „ 
9.66   '3 

9.53    '^ 
9.39 


14 
14 


9.25 
9.12 

9.02 

8.95 
8.91 

8.92 

8.97 
9.08 

9.23 
9.43 

9.67 

9-95 
20.25 

20.58 

20.92 


13 
10 

7 
4 
I 

5 
II 

15 
20 

24 

28 

30 
33 
34 
35 


21.27 
21.61  34 
21.94  ^^ 
22.25  3' 

22.55  ^! 


22.81 

23.05 

23.26 

23.43 

23.58 

23.69 

23.77 
23.81 

23.83 
23.81 

23.77 
23.70 

23.61 


26 
24 

21 

17 
15 

II 

8 

4 

2 

2 
4 

7 
9 


Declina- 
tion N. 


+  23    3 


34.4 
34.1 
33-7 
33.1 
32.4 

31.6 

30.7 
29.8 

29.0 

28.2 

27.6 
27.1 
26.9 
26.9 
27.1 

27.7 
28.5 
29.6 

30.9 
32.4 


3 

4 
6 

7 
8 

9 

9 
8 

8 

6 

5 

2 

o 
2 
6 

8 
II 

13 
15 
17 

34-1 

37.6  '^ 

39.5 

41.3 

43.1 

44.7 

46.3 

47.7 
48.9 

50.0 

50.9 

51.7 
52.2 
52.6 

52.8 
52.8 

52.7 


19 

18 

18 

16 
16 

14 
12 

II 

9 
8 

5 
4 

2 

o 

I 


1.087       +0.426 
i9".3oo    22".66 


+0.01 
+0.3 


-0.02 

+0.5 
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Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.3 
302 

Feb.    9.2 

19.2 

Mar.    I.I 

II. I 

21. 1 

Apr.  1 0.0 
20.0 
30.0 

May  10.0 
19.9 

29.9 

June   8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  'j.'j 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.   5.5 

15.4 

254 
Dec.    5.4 

15.4 
253 
35.3 


y5  Tilancnli. 

Mag.  3.1 


Right 
Aflcension. 


h 

2 


m 


8 
25.84 

2571 

2556 
2540 

2523 

25.07 
24.92 
24.80 
24.71 
24.67 

24.67 

2473 
24.84 

25.00 

25.22 

25.48 

25.78 
26.11 

26.47 

26.84 


13 

15 
16 

17 
16 

15 

la 

9 
4 
o 

6 
II 
16 
22 

26 

30 

33 
36 
37 
38 


Declina- 
tionN. 


37 
36 


Sec  6,  Tan  5 
Mean  Place 


D>a,  Dm  a 


27.22 

27.59 

2795 
28.30  ^^ 

28.62  3^ 
29 

28.91 

29.17 

29.40 

29.60 

29.76 


26 

23 
20 

16 


29.88 

29.97 
30.02 

30.04 

30.02 

29.97 
29.88 

29.77 


12 

9 

5 

2 


9 
II 


+  34  34 


66.9 
66.9 
66.7 
66.2 

65.4 


55  Oassiopein. 

Mag.  6.2 


RiKht 
Asoaiskm. 


64.4 
63.2 
61.9 
60.5 
59.2 

57.9 
56.8 

55.9 
55.3 
54.9 

54.9 

55.1 

55.7 
56.6 

57-8 

59.2 
60.9 
62.7 
64.7 
66.7 

68.8 

70.9 

73.0 

74.9 
76.8 

78.6 
80.2 
81.6 
82.8 
83.8 

84.6 
85.1 
85.3 


5 
8 

10 

12 

13 
14 

13 
13 

II 

9 
6 

4 
o 

2 
6 

9 
12 

14 

17 
18 

20 

20 

21 

21 

21 

9 

9 
8 

6 

4 

2 

o 
8 

5 

2 


1. 215       +0.690 
25". 281     51". 64 


+0.01 
+0.3 


-0.04 
+0.5 


h 
2 


m 

7 


43-53 

43.17 
42.77 

42.35 
41.92 

41.51 

41.13 
40.81 

40.57 
40.42 


36 
40 

42 

43 
41 

38 
3« 

24 

15 
6 


40.36 
40.41 

40.57 

40.83 
41.18  35 


5 
16 

26 


41.63 

42.15 

42.73 

43.35 
44.01 

44.68 

45.34 

45-99 
46.62 

47.21 

47.74 
48.22 

48.64 

48.99 

49.27 


45 

52 
58 
62 

66 
67 

66 

65 
63 
59 

53 

48 
4a 

35 
28 

20 


49.47  „ 
49.60    ^ 

49.64    2 

49.60    ^ 

49.49 


49.30 

49.03  ^, 
48.70  33 


II 
19 

27 


Dedina- 
tkmN. 


+66    7 


41.6 
42.6 

43.0 
42.9 

42.3 

41.1 

39.5 
37.5 
35.2 

32.7 


10 

4 

I 

6 
12 

16 
20 
23 

as 

26 


30.1 
27.6  's 

25.2  ^* 

23.0 

21. 1 


19.6 
18.4 
17.7 

17.5 
17.8 

18.5 
19.7 
21.2 
23.2 

25.5 

28.1 

30.9 
33.9 
37.1 
40.3 

43.5 
46.7 

49.7 
52.5 
55.1 


22 

^9 
15 


6PerseL 
Mag.  5.4 


Right 
Ascension. 


12 

7 

2 

3 
7 

12 
20 

26 

28 

30 
32 
32 
32 

32 

30 
28 

26 

21 


18 


57-2 
590 

60.3  '3 


h 

2 


m 

7 


19 

32 


53.19 
53.00 

52.78  ^, 
52.55  " 
52.30 


25 
23 


52.07 
51.86 
51.68 

51.54 
51.46 


21 
18 

X4 
8 


5 
13 


2.471       +2.260 
42^.944    i9'\26 


+0.03         -0.13 
+0.3  +0.5 

[Eph  14) 


51-45 

51.50 

51.82  ^ 

52.08^ 
31 

52.39  ,^ 

52.76  37 

53.17  ^^ 
53.60  ^3 

54-06  % 

5452  , 
54.98  ^ 
55.43  ^^ 

55-»^  1 
56.26  ^ 

37 
56.63 
56.96 

57.25 
57.50 
57.70 


57.85 

57.95 
58.01 

58.01 
57.97 

57.89 
57.76 
57.59 


33 
29 

25 
20 

15 


10 
6 
o 

4 
8 

13 
17 


Dedinar 
tionN. 


+  5040 


It 


20.2 
20.7 
20.8 
20.4 
19.7 

18.5 
17.0 

15.3 

13.4 
1 1.4 

9-4 

7.5 

5.7 
4.2 

3.0 

2.1 
1.6 

1.5 
1.8 

2.5 

3.5 
4.9 

6.7 

8.7 

10.9 


5 

I 

4 

7 
12 

IS 

17 

19 
20 

20 

19 
18 

IS 

12 

9 

5 

I 

3 

7 
10 

14 
18 

20 

22 

24 


Mag.  4.5 


Right 
Aaccnsioa. 


13.3 

18.4  '^ 
21.1  "I 

26 

26.3 
28.8  '5 

31.1  '3 

21 


33.2 
35.0 

36.5 
37.7 
38.4 


18 
15 

12 

7 


h 

2 


m 

8 


27.09 
26.99 
26.88 
26.76 
26.63 


10 
II 
12 

13 
13 


12 


26.50 
26.38 
26.29  ^ 
26.22  ^ 
26.18    -* 


1-578 
52'.635 


+1.221 
o".76 


+0.02 
+0.3 


-0.07 
+0-5 


26.18 
26.22 
26.31 
26.44 
26.62 

26.84 
27.09 

27.37 
27.67 

27.99 


4 
9 

13 
18 

22 

25 
28 

30 
32 

32 


28.31 
28.64 

28.95  ^^ 
29.25  \^ 
29.53 


33 
31 


29.78 
30.01 
30.21 

30.37 
30.51 

30.62 
30.70 

30.74 
30.76 

30.75 

30.72 
30.66 

30.57 


25 

23 
20 

16 

14 
II 

8 

4 


6 
9 


Dedina- 
tion  N. 


+    826 


44.4 
43.8 
43.2 

42.7 
42.2 

41.7 

41-3 
41.0 

40.9 
40.9 

41. 1 

41.5 
42.1 

43.0 
44.1 

45.4 
46.8 

48.5 
50.2 

52.0 

53.8 
55-6 

57.4 
59.0 
60.4 

61.6 
62.7 

63.5 
64.1 

64.5 

64.6 
64.6 

64.5 
64.2 

63.8 

63.4 
62.9 

62.3 


6 

6 

5 
5 

5 

4 

3 

I 


4 
6 

9 
II 

13 

14 

17 

17 
18 

18 

18 
18 
16 

14 
12 

II 
8 
6 

4 
I 


3 

4 
4 

5 
6 


1. 01 1       +0.149 
26'.379    37".2i 


0.00 
+0.3 


-o.oi 
+0-5 
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FOR  THE  UPPER  lUANSIT  AT  WASHINGTON. 


}i  Fomacls. 

y  Tilancnli. 

67  Ceti. 

^  Erldani. 

Mean  Solar 

Mag.  5.2 

Mag.  4.1 

Mag.  5.7 

Mag.  3.8 

Date, 

RiRht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tions. 

Anmiffiori. 

tions. 

h       m 

0       / 

h       m 

•       1 

h       m 

0      t 

h      m 

0            / 

2    9 

-31    7 

2      12 

+  33  26 

2      12 

-648 

2      13 

-5153 

Jan.    0.3 

8.1 1 

+^•9  _ 

s 
12.44 

75.0   ^ 

s 
42.41 

62.7  - 

s 
27.80 

•  r 

105.6 

10.3 

7.96  J5 
7.80  ^^ 

43.9  - 

44-5    , 

12.32 

0 

750  ° 

42.31  '" 

63-5  ! 

27.54  '' 

106.6  '° 

20.3 

12.17  J 

12.01  " 
11.85'^ 

74-8   »^ 

42.19 

64.2  \ 

27.27  7 

107.0     ^ 

30.2 

7-63 

44-7   , 

74-3    \ 

42.06  '3 

64-7  f 

26.98  '9 
26.70  "^ 

106.9     !^ 

Feb.    9.2 

7-46 

44-5    . 

73.6   7 

41-93  ^^ 

65.0  3 

106.2      ' 

• 

17 

7 

16 

9 

13 

I 

37 

12 

19.2 

7-13 

43-8  ,„ 

"•69  „ 

72.7  „ 

41.80 

65.1 

2^-43  ,« 

105.0 

Mar.    1.2 

42-»   ! 

"•54  5 

71.6  " 

41.68  " 

65.0  ' 

26.17  "<* 

103.4 

II. I 

7.00  ^ 

41-4^,^ 

1 1. 41  '3 

70.4  " 

41.58  '° 

64.6  * 

25.95  " 

101.3" 

21. 1 

6.89  " 

39.7  Z 

11.32    9 
11.26    ^ 

69- 1    t 

41.50   \ 

64.0 
63.2  * 

25.76    9 

98.8^5 

311 

6.82    7 

37-6  " 

^7-8   f 

41.45    ^ 

25.62  '^ 

95.9  '^ 

3 

34 

0 

12 

I 

II 

8 

31 

Apr.  1 0.0 

6-79   , 

35-2  _ 

11.26 

66.6 

41.44 

62.1 

25.54    , 

92.8 

20.0 

6.81    \ 
6-87   ' 

32.7  J 

II.31    ^ 

65.6  '° 

41.47    2 
4^-55  ,^ 

60.8 '3 

25.51    \ 

89.43^ 

300 

U.4I  " 

647   ' 
64.1    ^ 

59-3  \l 

^5-55  J 

85.9^^ 

May  lo.o 

7-'^5  „ 

27.0  9 

"•56  ^f 

41.67" 

57.6   ^ 

=^5-65   ! 

82.43s 

19.9 

^40 1° 

"•76  »° 

63.8    3 

41.84  '7 

55.7  '' 

25.82  ^7 

78.935 

21 

30 

26 

I 

20 

21 

22 

35 

29.9 

7-36  „ 

21.0 

12.02 

63-7    , 

42.04 

53.6  _ 

26.04     « 

75.4,, 

June   8.9 

7-89  ^l 

18.I  "9 
"•7  „, 

^"•31     '^ 

64.0    3 
64.6    ^ 

42.28  ^\ 

21 

26.32   ^^ 

72.1  33 

18.9 

12.63  3« 

42-55   ! 

-^    -    21 
49.4  ^^ 

26.65  ^^ 

69-^f! 

28.8 

8.20  3' 

12.98  35 

65-5    ' 

42.84  ^9 

22 
47.2 

27.02  37 

66.4^7 

July    8.8 

8.53  33 

'°-4  i 

13.35  ^J 

66.6  " 

43.15^^ 

21 

45.1 

27.42  '*° 

64.0  ="4 

34 

20 

37 

14 

32 

20 

42 

19 

18.8 

^•^7  ,, 

6.8^^ 

^372 

68.0   ^ 

43-47  , 

43.1    „ 

27-84  ,, 

62.1 

28.7 

9.21  34 

14.09  ^7 

43.78  ^' 

41.4^1 

28.26  42 

60.8^3 

Aug.   -j.-j 

9-55  ^, 

5-6" 

H.45  ^t 

7'-4   ' 

44.09  f 

39.8  ^^ 

28.68  ^ 

60.0  * 

17.7 

9-87  to 

4-9 

14.80^5 

73-3   ' 

44.38  ^9 

38-5    i 

29.09  ;*' 

59.7  \ 

27.7 

^o-'7  Z 

4.6    3 

15.123^ 

75-2  '' 

44.66  ^\ 

37.5  '^ 

29.48  3^ 

60.0  3 

27 

3 

30 

30 

35 

7 

35 

9 

Sept.  6.6 

10.44  ,^ 

4-9    , 

^542    , 
15.68  'I 

77-2  ,„ 

44.91  „ 

36.8 

29.83 

60.9 

16.6 

10.68  "* 

5^x 

— ^  /.  30 
79-2  „„ 

45.14='^ 

36.5    \ 

3^^:" 

^^<. 

26.6 

10.89  " 

6-7 

^592  ,;* 

81.2  ="• 

45.34 "! 

36.4    ' 

30.40  f 

64.2  *9 

Oct.    6.6 

11.06 '7 

8-2    ^ 
1 0.0 

30 

16.12 "° 

«3-^  "X 

45.51  '^ 

36.7    3 

30.60 '° 

66-5  '^ 

16.5 

11.19  ^^ 

9 

16.29  '^ 

13 

84.9 :; 

45.64  I 

37.2    5 
7 

30.75  ^^ 
9 

z:^  ,  26 
^9-^8 

26.5 

11.28 

12.0 

16.42 

86.6 

45-74   a 

37.9  _ 

30.84 

7'-9_ 

Nov.  5.5 

11-33    \ 

22 

16.58  ^ 

88.1  ^s 

45.82   \ 

389   ,^ 

30.87  3 

74-8  Z 

15-4 

11.34    ' 

16.4  " 

89.4  '^ 

45.86  * 

39.9  „ 

30.84  3 
30.76 

T^"^  I 

^      25.4 

11.32    ^ 

11.26   f 
8 

18.6  " 

16.60  ^ 

90.6" 

45.87    ' 

41.0 

80.4  Z 

Dec.    5.4 

20.6  »° 
18 

16.59  \ 
4 

91-5    ; 

45.86  ^ 

42.2 

II 

30.63  J 

82.9 'S 
22 

15.4 
253 

II. 18 

"•4  x6 
240  „ 

16.55  „ 
^^■47  ,^ 

92.2 

92.7    5 

45-82 
45.76   ^ 

43-3  ,0 
44.3 

30.45 

21 
30.24 

^5'  x8 
86.9   ; 

35-3 

10.93 

25.2  " 

16.37 '° 

92.9 

45-67   '^ 

45.2    9 

29.99  ^ 

88.2  '3 

Sec  5,  Tan  5 

1. 1 68       -0.604 

1. 199   +0.661  1 

1.007       -O.I  19 

1. 621   -1.276 

Mean  Place 

6".993    37".8i 

ii'.8i5 
+0.01 

59".99 

4i'.56i    6s".o3 

26".  132    96".oi 

D>a,  D-a 

-o.oi         +0.03 

-0.04 

0.00        +o,oi 

-0.02         +0.07 

D*«,D«5 

+0.3           +0.5 

.    +0.3          +0.5       1 

+0.3          +0.5 

+0.3           +0.5 

8436^ 

i^— 1914 

-20 

[] 

Sphx4] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


OCeti. 

/c  Fomacis. 

<^Hydil. 

z  Cassiopeia. 

Mean  Solar 

Var.  1.7-9.6 

Mag.  5.4 

Mag.  4.3 

Mag.  4.6 

DaU. 

Rkht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aacensioii. 

tions. 

Ascension. 

tions. 

Ascensioii. 

tions. 

Ascension. 

tion  N. 

h        m 

•       f 

h        m 

0             1 

h       m 

0       f 

h        m 

•      t 

2      14 

-321 

2   18 

—  24  II 

2      20 

—  69     2 

2      21 

+  67     0 

Jan.    0.3 

8 
60.89 

59.7     ^ 

37-47  „ 

^7-3  ,„ 

^5-79  ,, 

73-3    „ 
74-1    \ 

58.29  fj 

^'•9„ 

10.3 

60.79 ;° 

60.4    7 

37-35  ' 

88.3  " 

15.25  5^ 
14-69 

14.  I  I      ^ 

83.1  " 

20.3 

60.68 " 

61.1    7 

37-21  \l 
37.05    ' 
36.89  ^ 

89.0   7 

74-4   ^ 

57-88  ^ 

83-7   \ 

302 

60.56 " 

61.6    5 

89-4   I 

74-0  * 

57-44  ^ 

83.8    * 

Feb.    9.2 

60.43  \\ 

62.0    ^ 

89-4   ° 

13.54  " 

730 

56.90  "^5 

83-3  i 

13 

2 

IS 

4 

ss 

15 

44 

10 

19.2 

60.30 

62.2 

36.74  ,^ 

89.0 

12.99  „ 

7^-5  ,^ 

56.55  ,, 

8=^-3  ,, 

Mar.    1.2 

60.18" 

62.2    ° 

36.59    , 

88.3    7 

12.48  s' 

^9-5   : 

56.14^ 

8°-9  * 

II. I 

60.07" 

59-99    . 

62.0    ^ 

36.46  '3 

87.2 

12.02  * 

67.0  ^l 
64.2  ^» 

1  A 

55.79  :^ 

55-5^    0 

790 ,! 

21. 1 

61.6    ^ 

36.36  " 

85-9   5 

11.62'*° 

4  T 

76.8  " 

311 

59-94    \ 

60.9       ' 

36.29    ' 

84.2  '7 

"•31^ 

61.0  3» 

55.32  ^9 

74-4  '■* 

9 

3 

ao 

23 

35 

10 

35 

Apr.  lo.o 

59.93    , 

60.0 

36.26 

82.2 

11.08 

57-5  „ 

55-22 

7'-9   , 

20.0 

59.96   I 
60.04 

58.9 " 

36.27    ' 
36.33  ,; 

80.0" 

10.95  '\ 

53-8  3 

55-24  „ 

69-3   ' 

30.0 

57.6  \\ 

?I1  '^ 
74.9  _, 

10.92    ^ 
11.00   „ 

11.18*8 

50.1  37 

55-37  J 

66.8  *5 

May  1 0.0 

60.16  " 

56-'  \l 

36.44  " 

46.3  38 

55-60  *3 

^+•5^ 

19.9 

60.33  11 

54-4  '^ 

36.60  '^ 

72-2    7 

42.6  37 

55-94  ^: 

62.5  ~ 

20 

19 

*9 

27 

27 

36 

43 

17 

29.9 

60.53  ,^ 

525  ,„ 

36.79  ,^ 

^9-5  „ 

"•45  „ 

390 

56-37  „ 

60.8 

June   8.9 

60.77 ,, 

5°-^   ! 

37-03  ,, 

66.8  *7 

11.82  37 
12.28  ^ 

35-7  ^^ 

56-89  5* 

57.47  I, 
58.10  J3 

58.77  J^ 

59-5  'f 

18.9 

61.04*7 

48.5  " 

37-30  11 

^4-^  « 

32.6  3' 

58.6   9 

28.8 

.61.33^9 

464  " 

37-59  '' 

61.6*5 

12.81  53 

^9-9  "^ 

58.2    * 

July    8.8 

61.64 1' 

44.4  " 

37-91  „ 

59-2  ::i 

^3-39  !! 

/%»,   m,    22 

^7-7  ,, 

58.2    « 

3» 

19 

33 

20 

03 

17 

09 

5 

18.8 

61.96 

425    „ 

3824  „ 

57-2  „ 

14.02 

^532    5 
15-96^ 

26.0 

59-46  , 
60.15^ 
60.84  J9 
61.50^ 

62.13    ^ 

57 

58-7  ,„ 

28.7 

62.27  ^' 

39- »    ' 

38.57  ^f 

55-5    I 

24-9  ^ 

24.3  - 

59-7  „ 

Aug.   T.j 

62.58  3' 

38.89  3 

54- X  ^^ 

61.0  *3 
62.8  *» 

17,7 

62.87  z 

37-7  ^ 

39.20   ^ 

53-2    9 

24.3  ^ 

27.7 

^3-5 :« 

36.6  - 

39-49  '2, 

27 

52.7  J 

25.0  ' 

12 

64.9  " 
as 

Sept.  6.6 

^341  „ 

35-8 

39.76 

52.6 

17.12 

26.2      „ 

28.0  *8 

62.70 

674  „ 

16.6 

^3-63  " 

35-3    f 

40.00      ^ 

53-0   * 

17.61  ^ 

63.23  S3 

7'>-"!I 

26.6 

63.83  " 

351    ' 

40.21    " 

53-7  ,: 

18.01  "" 

3°=^  " 

63.70  *7 

73-0  "9 

Oct.    6.6 

64.00  '7 

35-2    ^ 

40.38    7 

54.9   ' 

18.32  3^ 

32-9 ,; 

^"^-'^^ 

76.1  3 

16.5 

64.14  \^ 

35-5   i 

40.52  ^^ 

56-4  ^ 

18.53  " 

35-9  :, 

64.42  3* 

79-2  3 

II 

0 

II 

17 

10 

31 

25 

3a 

26.5 

64.25       , 

36.1 

40.63 
40.69 

58-^  ,„ 

18.63    , 

39-0 

64.67 

82.4 

Nov.   5.5 

64.32  ; 

36.8    7 

60.0*9 

18.62    * 

42.2  3 

64-84  '^ 
64-92 

85-6  3 

15-4 

64.37  I 

37-7   I 

40.73    ^ 

61.9*9 

18.51  " 

^^54  f! 

8«-7  3^ 
9^-5  !! 

25.4 

64.39  , 

38-6  ,! 

4073    , 

^3-9  Z 

18.29" 

+«-3  "! 

64-91    0 

6483  ! 

Dec.    5.4 

64.38  ^ 

39-6  " 

40.70    I 

65.8  '9 

17.98  3* 

51-0*7 

94-2  n 

4 

10 

6 

17 

39 

22 

18 

"3 

15.4 

64.34  . 
64.28  I 

40.6 

40.64 

67-5  „ 

"7-59    , 
17.13^ 

550  „ 

64,65 

9^-5  „ 

253 

41.5      ^ 

4055  ,^ 

69.0    5 

64.40  ^f 

98.4 ;' 

35-3 

64.20 

42.4      9 

40.43 

70.2  " 

16.61  s» 

56.2  " 

64.08  32 

99-8  ** 

Sec  6,  Tan  d 

1.002    --0.059 

1.096      -0.449 

2.796           -2.612 

2.562       +2.358 

Mean  Place 

60". 063  63 ".13 

36-.4I2    84".53 

12". 842    61". 77 

ST-'TQS    59"-52 

D^a,  Dm  a 

0.00      0.00 

-0.0 1         +0.02 

-0.04        +0.14 

+0.04         -0.13 

D^6,  Dwd 

+0.3 

+0.6            1 

+0.3 

+0.6 

+0.3 

+0.6 

+0.3 

+0.6 

[Eph  Ml 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^»  Cetl. 

(T  Cell. 

86  H.  CastlopeUe. 

f  Cetl. 

Mag.  4.3 

Mag.  4.8 

Mag.  5.3 

Mag.  5.0 

Mean  Solar 

Date. 

Kiffht 

Dedma- 

Right 

DecUnap 

RlKht 

Declina- 

Right 

Dcclina- 

Ascension. 

tkmN 

■ 

tinnS. 

Aaccuion. 

tionN. 

AaccDsion. 

timN. 

h      m 

• 

/ 

h      m 

0      t 

h      m 

0             / 

h       m 

0      f 

2      23 

+  8 

J  f 

4 

2      28 

-1536 

If 

2      29 

+72  26 

2      31 

+    513 

Jan.    0.3 

35.86 

w  r 

37.8 

8 
1.60 

77.1 

50*88 

58.0 

8 
22.39 

13.5     . 

10.3 

35.77  ,^ 

37.3 

5 
6 

1-49  " 

78,1  - 

50-40  ^ 

59.4  "L 
60.2  * 

22.30      ^ 

0 
12.9    ° 

12.3     ° 

20.3 

35.66  " 

36.7 

1.37  " 

78.8    7 

49-85  " 

22.19 

30.2 

35-53  ^^ 

36.2 

5 

1.23    t 

79.3    f 

48.64  ^' 

60.5    3 

22.07 

II.8    5 

Feb.    9.2 

35.40  '^ 

35.7 

5 

1.08  's 

79.5    \ 

60.2    3 

21.94  ;3 

II.3     5 

13 

4 

14 

I 

S9 

9 

14 

4 

19.2 

35.27  ,, 

35.3 

^ 

°-94  x^ 

79-4 

48.05 
47.49  t 

59-3  ,, 

21.80 

T  t 

10.9 

Mar.    1.2 

35.14   ^ 

34-9 

4 

0.80  '* 

79-1    : 

56.1 

21.67  ^ 

10.7  * 

II. I 

35.03    0 

34.6 

3 

0.67  '3 

784  J 

46.99  5° 

21.56" 

10.5  » 

21. 1 

0 
34.95    . 

34-5 

I 

0.57  " 
0.5  X     ^ 

77-4 

46-59  ^ 

46-3X :« 

^-»  ^  22 

53.9 

0  ^ 

21.47     \ 

10.5 

311 

34.90   \ 

34.5 

0 

a 

76.2  " 
IS 

5^-4:^ 

21.41 

2 

10.7 
4 

Apr.  1 0.1 

34.88 

34-7 

M 

0.47    , 

71.0 '9 

46.15  , 

48.8 

AM 

21.39  . 

II. I 

20,0 
300 

34.91    I 
34.99  „ 

35.1 
35.8 

4 

7 
8 

0.48    ' 
°-54  ,„ 

46.13 ' 

46.1  ^7 

43-4  !! 

21.41   \ 
21.47  ,J 

11.6    5 

X2.4     ' 

May  1 0.0 

35-", 6 
35.27  _ 

36.6 

0.64  " 

68.8  " 

+6-51    ' 

40.9  5 

21.58  " 
^'•74  J 

'3-4 ;! 

19.9 

37.7  ] 

[I 

0-79  ,„ 

66.5  ^3 

46.90  39 

38.6  ^3 

'+-^ ! 

21 

[3 

19 

24 

S» 

19 

19 

14 

29.9 

35.48 

38.9^ 

p  m» 

0.98 

64.1 

48.03  ^ 

3^-7  ,, 
35.1 

21.93  .^ 

16.0 

June   8.9 

35.72    ; 

40.4 

^5 

1.20        , 

61.6*5 

22.17   7 

'7-5  11 

18.9 

35-99  ^; 

42.0  ^ 

[6 

1-74  „ 

59-2  !1 

48.74  ^' 

X!,  ^  12 
33-9    , 

"•43  'I 

19-2  'I 

21.0  '« 

22.8  '8 
18 

28.8 

36.29  ^° 

43.7  \ 

7 
[8 

17 

56.8  '-t 

49-52  \ 
50.35  J^ 

33-2    7 

ii.fi  ^ 

July    8.8 

36.60  3' 

32 

45.5  ^ 

2.05  ^^ 
32 

54.6 :: 

33.0   ^ 

23.03  3' 
32 

18.8 

36.92 

47.2 

.0 

2.37  „ 

52.5  - 

5'-2i  „. 

33-3 

23.35  „ 

24-^  „ 

28.8 

37.24 : 

49.0 

[8 

2.68  3' 

50.7  i 

52.08  ^7 

340   ^ 

23.66  3' 

26.3    7 

Aug.    f.'j 

37-55  „ 

50.7  ' 

17 

300  ^^ 

49-2  ^s 

52.95  ? 

35-2  " 

23.98  3^ 

28.0  '7 

177 

37-86  3^ 

52.2 

^5 

3.30  ^ 

48.1  " 

53.79  ^ 

36.8  ^<* 

24.28  3° 

29.5  '5 

27.7 

38.14  »8 
27 

53.6] 

C4 

[2 

3-59  :^ 

47-3    ° 

4 

80 
54.59    ^^ 

38.8  *" 

*3 

24-57  Z 

30.8  '3 
11 

Sept.  6.6 

3^-*'  ,. 

54.8^ 

3-85  ,, 

46.9 

55-34  . 

4'-"  „ 

24.83 

31-9   R 
32.7   I 
33.3   ^ 

16.6 

38.65  »^ 

55.8' 

[O 

4-09    ' 

46.9  ° 

56.03  ^ 
56.64  ' 

«•»   0 

25-07  J 

26.6 

38.86  " 
39-04  „ 

56.5 

7 

6 

^•30    8 
4-48    ! 

47-3   * 

46.7  !' 

22 

25.29  ,„ 

Oct.    6.6 

57.1 

4«°  ,1 

57.16  f^ 

49-8  ' 

25.48  9 

33.7    , 

16.5 

39- 1 9  ,: 

57.4 

3 

4-63  ' 

49.0 

57-59  ^^ 

53.1  ^^ 

25.63  '5 

33.8   I 

13 

I 

II 

»3 

33 

33 

»3 

0 

26.5 

39*31 

57.5 

4.74        ^ 

50.3  „ 

5792  ^^ 

5^-4  „ 

25.76 

33.8 

Nov.   5.5 

39-41  - 
39-47    , 

57.5 

0 

0% 

4.83        ^ 

51.8 

58.14 

59.8  34 

25.86  " 

33-5   I 

155 

57.3 

2 

4.88        5 

53-3  J 

58.25  '^ 

63.0  3* 

25.93    ^ 

33.1    * 

25.4 

39.50   ^ 

56.9 

4 

4.90        ^ 

55°   I 

56.6  ;^ 

58.25  ,^ 

66.1  3^ 

25.97  : 

32.6    5 

32.0  ^ 

Dec.    5.4 

3951    , 

3 

56.5 

4 

5 

4.89 

4 

58.12  '^ 
23 

69.0  ^9 

25.98  \ 

154 

39.48 

56.0 

^ 

4.85     , 

58.1  J, 

57.89  ,^ 

71.6 

25.96 

31-4   , 

25.3 

39.43    ^ 
39.35 

55.5 

5 
6 

^•7»  i 

59-4  ^ 

57.55  f , 

75.5  '* 

25.91  5 

30.7   I 
30.1 

35.3 

54.9 

4.68  '^ 

60.6" 

57.12  *^ 

25.84  ^ 

Seed,  Tan* 

1. 010       +0.14: 

2 

1.038      -0.280 

3.316      +3.162 

1.004       +0.091 

Mean  Place 

35'.o58    3o".5i 

©■.592    77".i6 

49".7io    34"-93 

21". 531      6".93 

D>a,  D«a 

0.00          -O.OI 

0.00        +0.01 

+0.05         -0.17 

0.00            -O.OI 

D^d,  D.d 

+0.3 

■*-o.6 

+0.3 

-fo.6       1 

+0.3 

+0.6      1 

+0.3 

+0.6 

[Bph  14] 
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APPARENT  PLACES  OF  STAES,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/^Hydzl. 

V  Arietta. 

^  Ceti. 

eHydii. 

Mean  Solar 

M^.  5-3 

Mag.  5.4 

M^. 

4.0 

Mag.  4.3 

Date. 

Right 

Declina- 

Risht 

DecUna-  | 

Right 

Declina- 

Right 

Declina- 

Aaciension. 

tions. 

Ascension. 

tion^ 

r. 

Ascension. 

tions. 

Ascension. 

tion  S. 

h       m 

0       t 

h       m 

0 

t 

h       m 

•       ' 

h       m 

•      / 

2    33 

-7928 

2    33 

+  21  35 

2     35 

—    02 

2  38 

-6837 

Jan.    0.3 

76.5  « 

77-3    , 

s 

56.61 

w  f 

36.0 

s 

5.30     ^ 

25.6 

s 

18.80 

WW 

77-5  „ 

10.3 

56.51  " 

35.8 

2 

5.21      9 

26,3     7 

18.28  5^ 

78.6  " 

20.3 

122 
3'-3i  ,„ 

77.6   3 

56.40  " 

35.5 

3 

5.10   " 

27.0     7 

17.73  51 

79.1     5 

30.2 

30.06  "S 

77.2    \ 

56.26  '-^ 

35.0 

5 

^■9«  " 

27.5  : 

16.57  ^^. 

79.0  ' 

Feb.    9.2 

28.82  "4 

76.2    ° 

56.12  '4 

34-5 

5 

4.84  '4 

27.9  "^ 

78.3 1 

120 

IS 

IS 

7 

13 

3 

56 

12 

19.2 

27.62 

74-7  ,„ 

55-97  „ 

33.8 

^•7^   ., 

28.2 

16.01 

T^- '  18 
75-3  ,! 

Mar.    1.2 

26.49  "^ 

5583  "* 

33-1 

7 

4.58  ^3 

284 

15.48  53 

II. I 

2546^2 

70.2      5 

12 

32.4 

7 

4.46  " 

28.3  ' 

14.99  'I 

22 

73-^  „ 

21. 1 

24.56     !^ 

67.3  ? 

55-61  " 

31.7 

7 

4.37    \ 

28.1  ^ 

14.21 3 

70.4  'J 

31.1 

23.81      "^i    64.1    ^" 

55-54   , 

310 

7 

430    ^ 

27.6  \ 

67.3  ^ 

59:            35 

5 

5 

2 

6 

37 

33 

Apr.  10. 1 

23.22           60.6 

5552 

30.5 

4.28 

27.0 

13.94  0 

^40  ,. 

20.0 

22.81    ^' 

57.0  3° 

55-54 

30.1 

4 

429    ' 

26.1     9 

13.76  '^ 

60.43; 

30.0 

22 
22.59    " 

53.2  t 

55.61 

29.9 

2 

4.34  J 

25.0 ;; 

13.69  \ 

56.7  % 

May  1 0.0 

22.56     ^ 

49.5  " 

55.73  „ 

29.9 

0 

4.45 

'3-7  ^ 

13.71  ^, 

530  37 

19.9 

22.73  ;7 

45-8  f^ 

55.90   ^ 

30.1 

2 

4.60  '5 

22.3  ^ 

13.84  ^3 

49.3  „ 

36 

36 

21 

5 

19 

17 

23 

37 

29.9 

23.09 

42.2 

5^"  « 

30.6 

0 

4-79  ^, 

20.6 
18.8  '* 

H.07  ,^ 

45-6 

June  8.9 

23.64  55 

389  ^f 

56.36  '5 

31.4 

0 

.-  ^*   22 
5.01     . 

14.39  \^ 

42.2  3* 

18,9 
28.8 

24.36 1 

^5-22    ^ 

35-9  3 
33-3   ° 

56.65  ;^ 
56.96  3 

32.3 
33.5 

9 
12 

5-55  „ 

16.9  '9 

14.80  4^ 
15.29^ 

39-0  3 
36- ^^  « 

July    8.8 

26.21    99 

31.1  " 

57.29  33 

34-8 

13 

5.86  3' 

13.1  '^ 

15.84 " 

33.8  '* 

109 

17 

33 

15 

31 

19 

59 

»9 

18.8 

27.30 

29.4  „ 

57.62 

36.3 

_£_ 

6.17 

"•^  .« 

^^-^3 . 

31-9  „ 

28.8 

ft  "8 
3o!8i  "* 

28.3  " 

57.96  ^^ 

37.9 

10 

16 

648  3 

9-4    6 

17.06  j3 
17.70  ^ 

30.5  '* 
29.7    . 

Aug.   -j.j 

27.8 

58.30^^    39-5 

6.80  3» 

17.7 

27.9   , 

58.62  3^ 

41.2 

17 

7'°  ^« 

^•4  ^ 

18.33^^:29.5 ' 

27.7 

3 '-94;:^ 

28.6    7 

58.93  ^' 

42.8 

10 

7.38  '« 

5.2" 

18.94  \  30.0  5 

104 

12 

28 

15 

27 

9 

57      10 

Sept.  6.6 

32.98 

31-6   ; 

59-2'  ,6 
59-47  . 

44.3 

7-65  ,^ 

4-3    e 
3-7 

19.51  „  131.0., 

16.6 

33.91   93 

45.8 

15 

7.89  '^ 

20.02  ^ 

3=^-6 :. 

26.6 

34-68  7- 
35-28  <*° 

33-9  ,, 

59-7 1  ,„ 

47-1 

13 

8.11  '^ 

3.3    , 

20.46  ^ 

34  7 
37.3 

Oct.    6.6 

36.6  '7 

20 
59.91       ° 

48.3 

12 

8.30  '9 

3.2    ' 

20.80  3** 

16.5 

35-68  '^ 

39.6  ^° 

60.09 

49.4 

It 

8.45   '5 

3.4   ' 

21.05 !? 

40.2  9 

19 

3» 

14 

9 

13 

4 

15 

31 

26.5 

35-87     , 

42-8  „ 

60.23 

50.3 

^•58  ,„ 

3-8    6 
4-4    , 

21.20 

43-3  „ 

Nov.   5.5 

35-83   J 
35-57  ^ 

35.09  !: 
34.41 

46.1  33 

AM 

60.34    " 

51.0 

7 
6 

8.68  " 

21.24  ^ 

46.5  3 

155 

49-3  ^„ 

60.43       \ 

51.6 

8.75    \ 

5-^    \ 

5.9    a 
6.7    * 

21.17 

49.8  33 

254 

54-9 

60.48       5 

52.1 

5 

8.79    ^ 

T  "7 
21.00       i 

26 
20.74 

55.7  , 

Dec.    5.4 

60.49       ^ 

52.4 

3 

8.80    ' 

85 

23 

I 

2 

2 

9 

35 

"4 

154 

3356  ^ 

60.48 

52.6 

8.78         ^ 

7-^   0 

20.39 

5»-»«. 

25.3 

32.57  ^'^ 

60.43      ^ 
60.35 

52.6 

0 

8.73        \ 

9.3    * 

19.96  ^3 

60.1  ~ 

35.3 

31.46"' 

60.2" 

52.5 

I 

8.66    7 

19.47  ^^ 

6i.6  *S 

Sec  *,  Tan  B 

5.478    -S.386 

1.075          +0.396 

I.OOO 

-O.OOI 

2.745      -2-556 

Mean  Place 

27'.769    6s".is 

55«.8oi    24".29 

4».388 

30".64 

i5».720    67". 12 

D>a,  Dm  a 

-0.09        -fo.aS 

+0.01         -0.02 

0.00 

0.00 

-0.04         +0.13 

D^d,  D«>d 

+0-3 

+0.6        1 

+0.3 

+0.6 

+0.3 

+0.6 

+0.3 

+0.6 

[Bph  14] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a 

0  Penel. 

y  Cctl  je^. 

TTCeti. 

jUCeti. 

McanSdar 

Mag. 

4.2 

Mag.  3.7 

Mag.  4.4 

Mag.  4.4 

I>ate. 

Risht 

Declina- 

Rilfht 

Declinar 

Rieht 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tionN. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h      xn 

•       / 

h       m 

0 

t 

h       m 

•      / 

h       m 

•      / 

2      38 

+4851 

2      38 

+  2, 

52 

2      40 

—  14  12 

2      40 

+  945 

Jan.    0.3 

8 

1 9-97  ,, 

74-6 

51.47     „ 

32.2 

^•^6  ^^ 

79-6  ,^ 

i8!32    ^ 

14.3     ^ 

10.3 

19.82  ^5 

75-3    ' 

51.38     9 

31.5 

7 

2.66  '^ 

80.6'* 

18.23  / 

13.8    5 

20.3 

19.62  ^° 

75-6   3 

51.28  '^ 

30.9 

6 

2.54  " 

81.4   I 

^^•^3  ! 

13.3    I 

30.3 

22 
19.40 

75-6   ° 

5II5  ^^ 

30.3 

6 

2.40  \\ 

82.0   ^ 

18.01  " 

12.8    5 

Feb.    9.2 

19.17   ^ 

75-1    0 

51.02  ^ 

29.9 

4 

2.25 

82.3    3 

17.87  ;;[ 

12.3    5 

23 

8 

14 

4 

15 

0 

14 

5 

19.2 

^^•94  „ 

74-3  „ 

50.88 

29.5 

2.10 

82.3 

17.73  ^, 

II.8 

Mar.    1.2 

18.71  \l 

73-1    ! 

50.75  \l 

29.3 

2 

1.96^ 

82.0       I 

17.60  ^3 

"•4   t 

II. I 

18.36  '^ 
18.25  'I 

71.7  ! 

50.63  " 

29.3 

0 

1.83  \\ 

81.4       I 
80.6       ^ 

79-4 :: 

'7-48  " 

II. I  3 

21. 1 
311 

70.0   7 

68.2  'f 
18 

50.53  ^ 

50.47     \ 
0 

29.4 
29.6 

I 
2 

5 

1.72 " 

1.65  ^ 

4 

X7.38  - 
17.32    ^ 

10.9 ' 
10.0 " 

Apr.  1 0.1 

18.19    , 

66.4 

50.44     ^ 

30.1 

1. 61 

78-0  ,fi 

74.0  ^, 

17.29 

II.O 

20.0 

18.20   ^ 

^4-5  '' 

50.45     . 

30.8 

7 

1.60  * 

17.30   '    11-3   t 
17.36    ^    11.8    5 

300 

18.29  ^l 

62.8  '7 

50.50  ^l 

31.7 

9 

1.65  5 

May  1 0.0 

^^•^3  't 

61.3  \\ 

50.61   " 

32.8 

II 

1-74    ' 

«« .-  21 
72-5 ,, 

17.47"       "        " 

ii.5   ' 

20.0 

18.64  " 

^  28 

60.0^3 
10 

50.75  ,; 

34-1 

13 
IS 

'•«7  :^ 

22 

70-3 

24 

17.62  ^5 
19 

13.4  ^\ 

29.9 

18-92 

590    , 

50.94  ,, 

35-6 

2-05 

679, 

17.81 

14-5  „ 

June   8.9 

19.243^ 

58.3    I 

5^-^7    c 

37.3 

17 

2.27  % 

65.5  *:^ 

^^•^4  \\ 

15.8  \\ 

18.9 

19.61  ^' 

58.0    3 

5^-42  J 

39.0 

17 
18 

=-52  1 

63-^  t 

18.31  '7 

^7-3   i 
20  ? 

20.5 

28.8 

20.02  ^' 

58.1     ' 

51.71  '^ 

40.8 

2.80  *« 

60.8  ^.3 

18.60  "9 

July    8.8 

20.45  "^l 

58.5    t 

52.01  ^ 

42.7 

19 

3.09  "9 

58.6 " 

18.91  ^^ 

45 

7 

31 

18 

31 

ai 

32 

17 

18.8 

20.90 

59-2  „ 

52.32  ,^ 

44-5 

3-40  „ 

5^-5  ,« 

19.23 

22.2 

Y  av 

28.8 

21.35  ^f 

^•3" 

52.64  3^ 

46.2 

17 
16 

3-72  ^ 

54.7 '! 

19.55  ^, 

239  I 

Aug.    7.7 

21.80 '♦s 

6' -7   ^ 

52.95  ;' 

47.8 

4-03  ^,     53-1 

19.87  ^'  i  25.5  ^_^ 

17.7 

22.23  ^^ 

^3-3 ; 

53-25  L 

49.3 

15 

4.34    '     51.9" 

20.17  ^° 

27.0  5 

27.7 

22.64  ^' 

65.2  '9 

53.54  '^ 

50.5 

12 

463  ''  i  51.1    * 

20'47  f° 

^8-4  w 

39 

21 

27 

10 

27 

S 

27 

12 

Sept.  6.7 

23.03 
23.39  ^^ 

673  „ 

53-81 

51.5 

8 

4-90  „ 

50.6 

20.74 

20.6 

16.6 

69.5 

5405    * 

52.3 

5-^5    f 

505 

20.99  ^^ 

30.6  " 

31.4  ! 

26.6 

2371  z. 

7'-8  !^ 

54-27  " 

52.7 

4 

5-37  " 

50.8    3 

21.22    ^ 

Oct.     6.6 

24.00  ^ 

74.2  *^ 

54-47  'I 

53.0 

3 

5-56  ^9 

51.4    *" 

20 
2 1  42  ^ 

31.9  5 

16.5 

24.24  ^4 

76.6  »4 

54-63  "^ 

53.0 

0 

5-72  '^ 

52.4  '" 

21.59  \l 

32.3  , 

19 

43 

14 

3 

12 

12 

14 

2 

26.5 

"4-43  ,, 
24.59  ^^ 

7^-9  „ 

54-77  ,„ 

52.7 

5-84  ,„ 

53-6 

21.73 

32.5    ^ 

Nov.   5.5 

81.2  »3 

54-87  " 
54-95    ° 

52.3 

4 
6 

6 

5-94    ^ 
6.00 

55.0  ^'^ 

21.84  " 

32.5  : 

^55 

24.69  ^° 
24.75    J 

834 

51-7 

56-5    6 

5«-' 
59.7 

21.92      i  32,4  ^ 

25-4 

«7-3  t 

54-99   \ 

51. 1 

6.03    I 

21.97  ^  1  32.1  "^ 

Dec.    5.4 

24.76    ^ 

55-00   ^ 

50.4 

7 
8 

6.03    ° 

0 

21.99  \ 

31.8  ^ 

15-4 

24.71 

88.9  „ 

54-99    , 

49.6 

8 

6.00 

61.2 

21.98       31.3 

25.4 

24.62    9 

90.2    ^ 

54-95    0 

48.8 

5-95    I 

62.6   '"^ 

21.94  I 
21.88  ^ 

30.9  ^ 

35-3 

24.49  '^ 

91. 1       ^ 

54.87        48.1 

7 

5.86    9 

63.8   " 

30.4  ^ 

Sec  d.  Tan  8 

1.520 

+I.I4S 

1. 001           +0.050 

1.032      -0.253 

1. 01 5     +0.172 

Mean  Place 

19'. no 

55".69 

50". 559    26".i6 

1 

i«.7o8    8o".52 

i7''-435      6".i6 

D>a,  Dm  a 

+0.02 

-0.06 

0.00          0.0c 

) 

0.00        +0.01 

0.00        -o.oi 

D^^,  T>m8 

+0-3 

+0.6 

+0.3 

+0.6 

+0.3 

+0.6           1 

+0.3 

+0.6 

[Bph  14] 
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APPARENT  PLACES  OP  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.3 

Feb.    9.2 

19.2 

Mar.    1.2 

II. I 

21. 1 

Apr.  10. 1 
20.0 
30.0 

May  1 0.0 
20.0 

29.9 

June  8.9 

18.9 

28.8 

July    8.8 

18.8 
28.8 
Aug.  'j.'j 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.   5.5 

15.5 

254 
Dec.    5.4 

15.4 
25.4 
35.3 


Sec  ^,  Tan  6 
Mean  Place 


7  Penei. 

Mag.  3.9 


Right 
Ascension. 


h        m 
2      44 


25.86 
25.67 

2543 
25.16 
24.88 

24.59 
24.32 

24.07 

23.87 
23.72 


19 
24 
27 

28 
29 

27 

25 
20 

IS 
8 


23.64 
23.64    ^ 
23.71     ' 
23.86  '5 
24.09  ^^ 


24.38 
2474 


29 

36 

25.15^' 

25.60  ^^ 

26.09  ^ 
50 

26.59 

27.10  ^ 

27.61  5' 

28.10^ 

28.58  4* 
44 

29.02 

29.43 
29.81 

30.14 
30.42 


30.65 
30.83 

30.95 
31.01 

31.02 

30.97 
30.86 

30.69 


41 
38 

33 
28 

23 

18 

12 

6 


II 
17 


Declina- 
tion N. 


+  5532 


11 


42.0 
43.0 
43.6 

43-7 
43.4 

42.6 

41.5 
40.0 

38.2 

36.2 


10 
6 

I 

3 
8 

II 

15 
18 

20 

21 


34.1 

21 
32.0  ^* 

30.0  »^ 

28.1  ^l 
26.5  '^ 


25.1 
24.1 

23.4 
23.1 
23.2 

23.7 
24.6 

25.8 

27.4 
29.2 


14 

10 

7 

3 

I 

5 

9 
12 

16 

18 

21 


31-3 
33.6  ^3 

36.0  ^^ 

38.6 

41.2 


26 
26 

27 


43.9 

46.5 
49.0 

51-4 
53.6 

55-5 
57-1 
58.4 


26 

25 
24 
22 

19 

16 
13 


1.768      +I.4S7 
24".87i    2i".84 


41  Arletls. 
Mag.  3.7 


Right 


h       m 

2    44 


s 

55.92 
55.83 
5571 

55-57 
55.42 

55.26 

55." 

54-97 
54-86 

54.78 

54.74 
54.75 
54.81 

54.93 
55.09 


9 
12 

14 

15 
16 

15 
14 
II 

8 

4 

I 

6 

12 

16 

21 


Declina- 
tion N. 


25 
29 


55.30 
55.55 

55-«4  „ 
56.16  3» 

56.49  I 

56.84 

57.19  35 

57.54  ^5 

57.88  34 

58.20  3^ 


58.51 
58.79 
59.04 
59.26 

59.46 

59.62 

59.75 
59.85 
59.91 
59.94 


31 

28 

25 
22 

20 

16 

13 
10 

6 

3 

I 


59-93  , 
59.89  ^ 
59.82    7 


+  2654 


tt 


37.5 
37.6 

37.4 

37.1 
36.6 

35.9 
35.1 
34.3 
33.4 
32.5 

31.7 
31.0 

30.5 
30.1 
30.0 

30.2 
30.6 
31.2 
32.1 
33.2 

34.5 
35.9 

37.4 
39.0 
40.6 

42.2 

43.8 

45.3 
46.7 

48.0 

49-2 
50.2 

51. 1 
51.9 
52.5 

53.0 
53.3 
53.4 


3 
5 
7 

8 

8 

9 

9 
8 

7 
5 
4 

I 


P  FomaciB. 
Mag.  4.5 


Right 


9 
8 

6 

5 

3 

I 


h       m 

2    45 

8 
30.81 

30.67 

30.50 

30.32 

30.13 

29.94 

29.75 
29.58 

29.44 
29.33 


4 

7 
8 

9 


9 
7 
4 

I 
8 


29.25 
29.22 

29.24 
29.31 

29.44 


3 

2 

7 

13 
17 


Declina- 
tions. 


21 


29.61 
29.82 
30.07  ^^ 

30.36 
30.67 


29 

31 
33 


31-00 

31.34ft 
31.68  34 

32.02  34 
32.34  ^^ 


1. 12 1       +0.508 
55".o57    24".28 


32.63 
32.90 
33.14 
33.35 
33.52 

33.65 

33.74 

33.79 
33.80 

33.78 

33.72 
33.62 

33-50 


29 

27 
24 
21 

17 
13 

9 

5 

I 

2 
6 

10 
12 


-3245 


11 


64.0 

65.3 
66.2 

66.7 

66.7 

66.3 
65.6 

64.4 
62.8 

60.8 

58.6 
56.1 
53.3 
50.4 
47.4 

44.3 
41.3 
384 
35.6 

33.1 

30.9 
29.1 

27.7 

26.7 

26.3 

26.4 
26.9 
27.9 

29.4 
31.3 


13 

9 

5 
o 

4 

7 
12 

16 

20 

22 

25 
28 

29 
30 
31 

30 

29 
28 

25 
22 

18 

14 
10 

4 
I 

5 
10 

15 

19 
21 


C  Azietis. 
Mag.  5.5 


Right 


23 
24 
24 


33.4 
35.7 
38.1 

42.8  ^3 

33 

46.9  ^9 
48.4  '5 


h       m 
2      46 

s 
45.40 
45.32 
45-22 

45.09 
44.95 


8 


44.81 

44-67 
44-54 
44.44 
44.37 

44-33 

44.34 
44.40 

44.50 

44.65 


10 

13 
14 
14 

14 

13 
10 

7 
4 

I 

6 

10 

IS 
19 


1. 189      -0.644 
29". 480    60". 14 


44.^4  ^, 

4507 :? 
45.34 
45.63 
45.94 


27 

29 
31 
32 


33 

32 
32 


46.26 

46.59 
46.91 

47-23 
47.53  \^ 

47.82 
48.08 

48.31 
48.52 
48.70 


48.85 

48.97 
49.06 

49.12 
49.15 

49-15 
49.11 

49.04 


26 

23 
21 

18 

15 


12 

9 
6 

3 
o 

4 
7 


tionN. 


+  1443 


n 


51.3 
50.9 
50.5 

50.0 

49.5 
49.0 

48.5 

48.1 

47.6 
47.3 

47.2 
47.2 

47.4 

47.8 

48.4 

49.2 
50.2 

514 
52.8 

54.3 

55.8 

574 
59.0 
60.5 
61.9 

63.2 
64.4 

65.4 
66.2 

66.8 

67.3 
67.6 

67.8 

67.8 

67-7 

675 
67.2 

66.9 


4 
4 

5 
5 
5 

S 

4 

S 

3 
I 

0 
2 

4 
6 

8 
10 

13 

14 

IS 

15 

16 
16 

15 
u 
13 

12 
10 

8 
6 

5 

3 
3 

0 

I 

2 

3 
3 


1.034       +0.263 
44".504    4i"-5i 


D'^a,  Dm  a 


+0.03 
+0.3 


-0.07 
+0.7 


+0.01         -0.03 
+0.3  +0.7 

[Bph  14] 


-o.oi 
+0.3 


+0.03 
+0.7 


0.00 

+0.3 


-O.OI 

+0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mam  Solar 
Date. 


Jan.    0.3 

10.3 
20.3 

30-3 

Feb.    9.2 

19.2 

Mar.    1 .2 

11.2 

21. 1 

31-1 

Apr.  10. 1 
20.0 
30.0 

May  1 0.0 
20.0 

29.9 

June   8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  T.'j 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.   5.5 

15.5 

25.4 
I^ec.    5.4 

154 

25-4 

35.3 


r>  Erldanl. 

Mag.  4.8 


Right 
Ascension. 


Sec  *,  Tan  d 
Mean  Place 


h      m 
2      47 

8 

9-34 

9.23 
9.09 

8.94 

8.78 


II 
14 

16 
16 


8.62 
8.46 

8.32 
8.20 
8.10 

8.04 
8.03 
8.06 
8.14 
8.26 


16 

14 

la 

10 

6 


3 
8 

la 
17 


8.43 
8.64 

8.89 
9.16^7 

9.46  3° 


ai 

25 


977 
0.09 

0.41 

0.72 

1.02 

1.30 
1.56 
1.79 
1.99 

2.15 

2.28 

2.38 

2.45 
2.48 

2.48 

2.44 

2-37 
2.28 


31 

32 

32 

31 

30 
28 

26 

23 
20 

16 
13 

10 

7 

3 
o 

4 

7 
9 


Dedina- 
tionS. 


—  21  20 


It 


89.2 
90.4 

91-3 
91.9 

92.1 

92.0 

91.5 
90.7 

89.6 

88.2 

86.5 

84.5 
82.3 

79-9 
77-3 

74.7 
72.0 

69.4 

66.9 

64.5 

62.4 
60.5 
590 

57.9 
57-2 

56.9 

57.1 

57.7 
58.6 

59.9 

61.5 

63.3 
65.2 

67.2 

69.1 

70.9 

72.5 
73.9 


12 

9 
6 


5 
8 

II 

14 

17 

20 
22 

24 
26 

26 

27 
26 

25 
24 
21 

19 

15 
II 

7 
3 

a 
6 

9 
3 


8 

9 
20 

9 
8 

6 

4 


1.074      -0.391 
8M73    88".39 


-o.oi 
+0.3 


+0.02 

+0.7 


r  Penei. 
Mag.  4.1 


Right 
Ascension. 


h       m 
2     48 


8 

lO.IO 

9.93 
9.72 

9.47 

9.21 

8.95 

8.70 

8.47 

8.29 

8.15 

8.08 
8.07 
8.13 

8.27 
8.48 

8.76 
9.09 
9.48 
9.90 

10.35 

0.82 

1.30 
1.78 

2.25 

2.70 


17 

21 

25 
26 

26 

^5 

23 

18 

14 
7 

I 
6 

14 
21 

28 

33 
39 
42 

45 
47 

4« 
48 

47 
45 
42 


39 


3.12 

3.51 
3.86  35 

4.18  3^ 

27 
4.45      ^ 


4.67 
4.85 
4.97 
5.04 
5.06 

502 

4-93 
4.79 


22 
18 

12 

7 
2 

4 

9 
14 


Declina- 
tion N. 


+  5224 


» 


60.3 
61.2 
61.8 
61.9 
61.6 

60.8 

59-7 

58.3 
56.6 

54.8 

52.8 
50.8 
48.9 
47.2 

45.7 

44.5 
43.6 
43.0 
42.8 
43.0 

43.5 
44.4 

45-6 
47.1 
48.9 

50.9 

53.1 

55-4 

57.9 
60.4 

62.8 

65.3 
67.7 

69.9 

71.9 

73.7 
75.2 
76.4 


9 
6 

I 

3 
8 

II 

14 

17 
18 

20 

20 

19 

17 

IS 
12 

9 
6 

2 

2 


9 
12 

15 
18 

20 

22 

23 
25 
25 
24 

25 
24 
22 

20 
18 

15 
12 


1.640      +1.299 
9*.ioi    40" .80 


+0.02        -0.06 
+0.3  +0.7 

[£ph  14] 


T}  Erldanl. 
Mag.  4.0 


Right 
Ascension. 


h       m 
2      52 

8 
4.60 

4.51 
4.40 

4.27 
413 

3.98 
3.84 
3.71 
3.59 
3.51 


3.46 
3.45 
3.49 
3.57 
3.70 


4 
8 

13 
17 


21 
24 
27 


3.87 
4.08 

4.32 

4.88  ^9 
30 
5.18 

5.81  3' 
6.1 1  30 

^•^^  z 

6.68 

6.93 
7.16 

7.36 

7.53 


25 

23 
20 

17 
14 


7.67 

7.78 
7.86 
7.91 

7.93 


II 
8 

5 

2 


7.91 

7-87    "l 
7.80    7 


Declinar 
tionS. 


-913 


fi 


80.6 
81.6 
82.4 
83.0 

83.4 

83.6 

83.5 
83.2 

82.6 

81.7 

80.6 
79.3 

77^7 
76.0 

74.0 

71.9 
69.8 
67.6 

65.4 
63.2 


10 
8 
6 

4 

2 


3 
6 

9 
II 

13 
16 

17 
20 

21 

21 
22 
22 

22 
20 


61.2 

59.4 

57-9 
56.6  '3 

55.6 


18 
15 


10 
6 


55.0 

54.7 
54.8 
55.2 

55.9 


3 

I 

4 
7 
9 


12 

13 
14 


56.8 
58.0 

59.3 
60.7 

62.0  '3 

14 

634 

64.7  '^ 

65.8  " 


1. 013       -0.163 
i3"-538    83".38 


0.00 
+0.3 


+0.01 

+0.7 


e  Arletls  {mean), 
Mag.  4.6 


Right 
Ascension. 


h 
2 


54 


8^39 
8.31 

8.20 

8.07 

7.92 


8 
II 

13 

15 

15 

7^77  J. 
7.62  ^S 

7.49  '^ 
7.38 

7.30 


II 

8 

5 


7.25 
7.25 
7.30 
7.40 

7.55 


o 

5 
10 

15 
19 


24 


7.74 
7-98  ^^ 
8.25  '7 

8.54  z 

8.86  3^ 

33 

9.19 

9-53  ^^ 

9.87  34 
33 

31 


20.20 
20.51 

20.80 
2i.o8 

21.33 
21.55 
21.75 

21.91 

22.05 
22.15 

22.22 
22.26 

22.26 
22.23 
22.17 


29 

28 

25 
22 

20 

16 

14 
10 

7 

4 
o 

3 
6 


Declina- 
tion N. 


+  2059 


tt 


60.8 
60.6 
60.4 
60.0 

59.5 

59.0 
58.4 
57.7 
57.1 
56.5 

56.0 

55.7 
55.5 
55.5 
55.7 

56.1 
56.8 

57-7 
58.7 
59.9 

61.3 
62.8 
64.2 

65.7 
67.2 

68.7 
70.0 
71.2 

72.3 
73.2 

74.0 

74-7 
75.2 

75.6 
75.9 

76.1 
76.1 
76.0 


2 

2 

4 
5 
5 

6 

7 
6 

6 

5 

3 

a 

o 

2 

4 

7 

9 

o 

2 
4 

5 
4 
5 
5 


3 
2 

I 

9 
8 

7 
5 
4 

3 

a 

o 

I 


1. 071       +0.384 
I7-.459    49"- IS 


+0.01 
+0.3 


-0.02 
+0.7 
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APPAKENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


47  H.  Cephei. 

6  Xiidaal. 

^  Cetl. 

;^  Penei. 

Mean  Solar 

Mag.  5.7 

Mag.  3.4 

Mag.  2.8 

Mag.  3.1 

Date. 

Right 

Dedina- 

Risht 

Declina- 

Right 

Declina- 

Right 

Dediiw- 

Ascension. 

tionN. 

Ascendon. 

tions. 

tion  N. 

Asoensaon. 

tionN. 

h       m 

0      / 

h      m 

•      « 

h      m 

0       f 

h      m 

•        r 

2  54 

-f79    4 

2    54 

-4038 

2    57 

+  3  45 
/I 

2  58 

+  5310 

Jan.    0.3 
10.3 

38-64  „ 
37-87  " 

36.99  °! 
36.01  98 

72.1 

74.0  ;^ 

6i'68 
61.51  '7 

60.9 

62.4  's 

8 

47-93    „ 
47.85  I 

17.3  , 
16.6   I 

16.0   I 

15.4  . 

34-66 
3450 

33.4  J, 

34.5  ". 

20.3 

75.3  I 
76.1  ° 

61.31  *° 

63.4  " 

47.75  " 

34-29  ., 

35-2   ' 

30.3 

61.10" 

63.9  5 

47-63  " 

34.05   * 
33-79  „ 

35-4  . 

Feb.    9.2 

34.99 '~ 

76.2 

60.87  "3 

639  ° 

47.49  ,, 

15.0  7 

35-2   , 

102 

5 

33 

4 

14 

4 

27 

19.2 

33-97    ., 

75-7  ,, 

60.64 

63-5  „ 

47-35  „ 

14.6 

33-52    , 
33.26  f 

34-6 

Mar.    1.2 

3300  V^ 

74-7    . 

60.42  " 

"62.6   9 

47.21  •* 

14.4 

33-6  " 

II. 2 

32.11   ^ 

16 
73- 1  _ 

60.21  " 

6^-2  !« 

47.08   3 

14.3     _ 

33.02  ^ 

32-2^ 

3°-6 
28.8  '* 

21. 1 

31.36   75 

7^-^   ! 

60.03  '* 

59-4   ' 

46.97  " 
46.89   \ 

14.3    ^ 

32.81 

31.1 

30.77    59 

^^•7  !! 

59.88  '5 

57-3  ! 

14.5     ^ 

32.66  'S 

40 

27 

10 

25 

s 

4 

9 

19 

Apr.  1 0.1 
20.0 

30.37    ,^ 
30.18    ^9 

66.0   „ 

57-^  26 
55°  2, 

59.78 
59-72 

52.0 

46.84 
46.84  ° 

149    ^ 
15.6    7 
16.4    * 

32.57    , 
32.54    I 

26.9 

^4-9  n 

30.0 

30.21      ^ 

5972 

49.0  ^ 

46.88  ^ 

46.96  " 
4709 1^ 

32.59  „ 

23.0  j 

21.2    ^ 

19.6  ^^ 

14 

May  1 0.0 
20.0 

3-46  I 

59-77  ,^ 
59-87  :: 

45-S  ' 
42.6  3^ 

33 

174   ° 

18.6  " 

14 

32-72  ^l 
32-92  ,^ 

29.9 

31.58  . 

52.6 

60.03 

39.3 

47.26 

20.0 

33.18 

18.2 

June   8.9 

84 
3242  _ 

50.6  - 

60.24   '' 

36.0  ^^ 

21 

47-47  .. 

21.5  ]l 

33.51  33 
33.89  J 

17.2 '! 

18.9 

33-42  "^ 

48-9    ! 

^^•49  '5 

32.9  3^ 

47.72  ; 

23.2    7 

i6.5   ' 

28.9 

34-55 

47.7  " 

60.78  "9 

27.4 ,3 

47-99  / 

^4-9   ^ 

34-31  *! 

16.2  3 

July    8.8 

^-  --  122 

35-77  ^3„ 

47.0   J 

61.10^^ 

35 

48.28  '9 
31 

34-76  « 

16.2  ° 

4 

18.8 

37.07  ,„ 

46.7 

61.45  ,, 

23-3    ° 

48.59  „ 

28-5  „ 

35-24  ^ 
35-72  ^ 

16.6 

28.8 

38.40  '33 

46-9    ' 

61.80  ^5 

48.91  ^ 

30.2 11 

17.3  „ 

Aug.    T^'j 

39.75  j" 

47-6  I 

62.17  ^7 

62.53  'I 
62.87  ^^ 

21.9  '* 

49.22  3 

3^-7    f 

36-21  « 
36.69^ 

37-15  t 

18.4  " 

17.7 
27.7 

41.09   ^ 
42.39  '3° 

48-8 
50.4 

21.0      9 
20.7      \ 

49-53  \^ 
49-82  *9 

33-1  '* 
34-3  ,„ 

^9-« 
21-4  ,„ 

123 

20 

32 

2 

28 

10 

44 

19 

Sept.  6.7 

43.62 

52-4  „ 

63.19  ,^ 

20.9 

21-7  „ 

50.36      ; 

35.3 « 
36.1  * 

37.59  ^^ 

23.3  „ 

16.6 

44-77  "5 

54-8  !! 

63.49  f^ 

37.99  ,„ 

38-37  ^, 

"5-4 

26.6 

45-81  ^°^ 

57-5  !I 

63.76  ^l 

23.0  ^ 

50.59  J 

36.6  5 

277  J: 

Oct.     6.6 

46.73  '« 

60.5  3° 

63.98  " 

^4-7 

50.80  " 

36.8 ' 

38.70  33 

30.0  ^ 

16.6 

47-51    78 

63.7  ^' 

64.17  '^ 

26.9  " 

50.99    '^ 

36.8 1 

39.00  3° 

32.5  ^ 

62 

34 

14 

24 

15 

2 

24                    24 

26.5 

48.13    ^^ 

67.1  ,^ 

64-31  ,„ 

"9-3  ,6 
34-7  „ 

5^'4,, 

36.6 

39.24,^    34-9.. 

Nov.   5.5 

48.84  ^\ 

70.5  34 

64.41  ^° 

5'-^So 

36.2    4 
35.6 
35.0    I 

34.2    ^ 

20 
39.44  ^^ 

37-4  ' 

15.5 

73.9  ^^ 

64.46    5 

51.36- 
51.42 

39.58  'I 

39-8  : 

25.4 

48.91    ,^ 

77-3  ,: 

64.47 

37-4 

40.0 

39.67   ^ 

42.0  " 

Dec.    5.4 

48.79   " 

80.5  3" 

64.43  !: 

51.45    \ 

39.70   I 

44.1" 

31 

29 

7 

24 

0 

7 

2               ly 

15.4 

48.48   ^„ 

834    , 
86.0  '"^ 

64.36 

42.4  ^^ 

51-45    , 

33.5    « 
32.7    J 

39.68           46.0,^ 

254 

47.98    so 
47.31    ^7 

64.24  "^ 

44.5 

51-42    I 
51.36   '^ 

39.60 

47-6 ; 

35.3 

88.2  " 

64.09  5 

46.2  '7 

32.0    7 

39.47    ^ 

48.9  '^ 



Sec  <y.  Tan  5 

5.282             +5,186 

1,318   -0.858 

1.002           +0.066 

1.668       +1.336 

Mean  Place 

36".os8    49".oi 

60-.I34    55".84 

46'. 923      IO".62 

33'-55i     i3"-99 

D>a,  Dm  a 

+0.09         -0.25 

-0.02         +0.04 

0.00          0.00 

+0.02        -0.06 

Di^d,  D«,d 

+0.3           +0.7 

+0.3           +0.7 

+0.3        +0.7 

+0.3          +0.7 

[ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.3 

30.3 

Feb.    9.2 

19.2 

Mar.    1.2 

II. 2 

21. 1 

Apr.  1 0.1 
20.0 

300 
Mav  1 0.0 

20.0 

29.9 

June   8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  T.^ 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 
Nov.   5.5 

155 

25.4 
Dec.    5.4 

154 

25-4 
35.3 


Seed,  Tan  « 
Mean  Place 


r'  Sridanl. 

Mag.  4.2 


Right 
Ascension. 


h        m 
2      58 


37-26 

37.15 
37.01 

36.86 

36.69 

36.52 

36.35 
36.19 

36.05 
35.94 

35.87 

35.84 
35.86 

35.92 
36.03 


4 
5 
7 
7 

7 
6 

4 

I 


3 

2 

6 
II 
16 


20 


36.19 

3^-39  ,, 
36.62  ^3 

36.89  '7 
37.18^9 

31 

37.49 
37.81 

38.14 
38.46 
38.76 


32 

32 

30 
29 


39.05 
39.31 
39.55 
39.76 

39.94 

40.08 
40.19 
40.27 

40.31 
40.31 

40.28 
40.21 
40.12 


a6 

24 
21 

18 
14 

II 
8 

4 
o 

3 

7 
9 


Declina- 
tions. 


-23  57 


It 


40.4 

41.7 
42.7 

43.4 
43.7 

43.6 
43.1 

42.3 
41. 1 

39.7 

37.9 
35.8 

33-5 
310 

28.4 

25.7 
22.9 

20.2 

17.6 

15.1 
12.9 

II.O 

9.5 
8.4 

7-1 


13 
10 

7 

3 
I 

S 
8 

12 

14 
18 

21 

23 

25 
26 

27 

28 
27 
26 

25 
22 

19 

15 
II 

7 
3 


pPersel. 
Var.  3.4-4.2 


Right 
Ascension. 


3 
6 

II 


7.4 
8.3 

10.8    '^ 

17 

12.5 

14.5 
16.6 

18.7 

20.8 


20 
21 
21 
21 

19 


18 


22.7 

26.0  '5 


1.094      -^.444 
36'.oio    39".39 


h       m 

2    59 


s 
40.61 

40.50 
40.36 

40.19 
40.01 

39.82 

39.63 
39.46 

39.31 
39.21 

3915 
39.14 
39.19 
3930 
39.46 

39.68 

39-94 
40.25 

40.59 
40.96 


II 
14 

17 
18 

19 

19 

17 

15 
10 

6 

I 

5 
II 

16 

22 

26 

31 
34 
37 
38 


39 
39 
39 


41.34 

41.73 
42.12 

42.51  ,^ 

42.88  37 

34 

43.22 

43.55 

43.85 
44.12 

44.35 

44.55 
44.72 
44.84 

44.92 

44.97 

44.97 
44.93 
44.85 


33 

30 

27 

23 
20 

17 
12 

8 

S 
o 

4 
8 


Declina- 
tion N. 


+  3830 


/r 


43.9 
44.4 
44.7 
44.6 

44.3 

43-7 
42.8 

41.8 

40.5 
39.2 

37.9 
36.6 

35.4 
34.4 
33.5 

32.9 
32.6 

32.6 

32.9 
33.5 

34.3 

35-3 
36.6 

38.0 
39.6 

41.3 
43.1 
44.9 
46.7 
48.5 

50.3 
52.0 

53-5 
55.0 

56.3 

57.4 
58.3 
590 


5 

3 

I 

3 
6 

9 
10 

13 
13 
13 

13 
12 

10 

9 
6 

3 
o 

3 
6 

8 


9 

7 


M  HoiologU. 

Mag.  5.2 


Right 
Ascension. 


Declina- 
tions. 


h 
3 


m 
I 


s 
37.36 

37.03  Z 
36.67  3^ 
36.28  39 

35-87  ^ 
40 

35-47  ,^ 
35.08  39 

34.71  37 
34.38  ^^ 
34.10 


-60    3 


tt 


82.8 

84.3 
85.3 
85.7 
85.5 


15 
10 

4 

2 

7 


28 


33.88 

33.73 
3365 
33.65 
33.72 


22 

15 
8 

o 

7 
16 


13 
18 

22 


33-88 
34.10 
34-40 

3476  ^ 
35-i6  -^ 


22 

30 
36 


1.278         +0.796 

39*.6ii    27".72 


35.61 
36.09 

36.58 
3707 
37-54 

37.99 
38.41 
38.78 

39.09 
39.33 

39.50 
3960 

39-63 
39-58 
39.46 

39.27 
39-02 

38.72 


45 

48 
49 
49 
47 
45 

42 
37 
31 
24 
17 

10 

3 

S 
12 

19 

25 

30 


84.8 

83.5 
81.7 

79-5  ^, 
76.8  ^7 
30 
73.8 
70.6  3» 
67.1  35 

.63.5  J 

''-'  % 
56.2 

52.7 
49.4 

46.3 
43.6 


0  Hydil. 
Mag.  5.5 


Right 
Ascension. 


35 

33 

31 

27 
22 


41.4 

39.7 
38.5 
37.9 
37.9 

38.5 

39.7 

41.5 

43.7 
46.4 

49.4 

52.5 

55.7 

58.9 
61.9 

64.6 
66.9 
68.7 


17 
12 

6 

o 

6 

12 
18 
22 

27 
30 

31 
32 
32 

30 
27 

23 
18 


2.004   -1-737 
34".954  74".93 


h 

3 

s 

7.91 

7.29 
6.61 

5-90 
5.17 

4.45 

3-75 
3.10 

2.52 
2.01 

.60 

.29 
.10 

.03 
.08 

.25 
.54 
.94 
2.44 
3.02 

3.67 
4.37 
5.11 
5.85 
6.57 

7.26 

7.89 

8.45 
8.91 

9.25 

9.48 

9.58 

9-55 

9.39 
9.1 1 

8.71 
8.22 

7-64 


m 

2 


62 
68 

71 
73 
72 

70 

65 
58 
51 
41 

31 

19 

7 

5 

17 

29 
40 
50 
58 
65 

70 

74 

74 

72 

69 

63 
56 
46 
34 
23 

10 

3 
16 

28 

40 

49 

58 


Declina- 
tions. 


-7213 


n 


86.9 

88.3 
89.1 

89.3 
88.9 


14 

8 

2 

4 
10 


87.9 
86.4 

84.4 
82.0 

79.1 


15 
20 

24 

29 

31 
76.0 

68.9  36 

65.2  37 

61.537 
37 

35 
33 


57.8 

54.3 
51.0 
48.1  '9 

45-5 

43.4 
41.8 

40.8 

40.4 
40.6 

41.4 
42.9 

44-9 
47.3 
50.1 


36 

31 

16 
10 

4 
2 

8 

15 
20 

24 
28 

31 


33 


53.2 

56.5 
59.8  33 
63.0  3^ 

66.0  3^ 

27 

68.7 
70.9 


72.7 


22 

18 


3.277       -3. 121 
4«.o23    77"-87 


D>a,  Dm  a 
I)*«,  D«« 


-O.OI 

+0.3 


+0.02 

+0.7 


+0.01         -0.04 
+0.3  +0.7 

[Bphx4] 


-0.03 
+0.3 


+0.08 
+0.7 


-0.06 

+0.3 


+0.15 
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ft  Persel. 

(^  Arietis. 

ISKtldanl. 

48  H.  Cephel. 

Mean  Solar 

Var.  2.1-3.2 

Mag.  4.5 

Mag.  4.0 

Mag.  5.5 

Date. 

1 

Right 

Declina- 

Right         Declina- 

Right           Decltna- 

Right 

Dedina- 

Ascension. 

tion  N. 

Asccnsion. 

tionN. 

Asccnsion.  I     tionS. 

Ascension. 

tkwiN. 

h       m                •       ' 

h       m 

•       t 

h      m      i          •      ' 

h       m 

•          r 

3      2 

+  4037 

3     6 

+  1924 

3     8 

-29  18 

3   9 

+7725 

Jan.    0.4 

35*07 

47-1    . 
47-7   J 

S 

43-52 
43-44  ° 

19.2 

26^39 

94-2  ,^ 

23-99  „ 

35-4  „ 

10.3 

34.96  " 

19.0  ' 

26.27  " 

95-6  4 

37-4*! 

20.3 

34.82     J 
34.64    ' 

48.0  3 

43-34  „ 

18.7    3 

26.12  '5 

T  T 

96.7  " 

23.26  " 

38.8  '* 

30.3 

48.0  ° 

43-21    3 

18.4    3 

25-95  ^l 

^5-77 :; 

97-4   • 

39.7   ' 

Feb.    9.2 

34-45  Z 

20 

47-7 

43-07  ^ 
IS 

18.0       ^ 

5 

97.7  3 

40.0    3 
3 

19.2 

34-25  ,„ 

47-2   „ 

42-92 

17-5  ^ 

25-58  ,„ 

97-6 
97-0  J 

20.70 
'9-85  S 

39-7   „ 
38.9  * 

Mar.    1.2 

20 

34-05  .g 

33-87   * 

46-3   ' 

42.77  ,, 

17.0  5 
16.4  \ 

25-39  ? 
25-21  ° 

II. 2 

45-2  " 

42.63   * 

96.1    9 

19.06  ^9 
18.37  ^ 

37-5  * 

21. 1 

33-72     5 

44-0" 

42.51  " 

15-9  ; 

25.06  'S 

94-8 '3 

35.6  »9 

31.1 

33-61  " 

42-6  ! 

42.42    ' 

J5-4   ^ 

24-93  '^ 

93.2  '^ 

17.82    55 

33-3  '^ 

7 

»4 

s 

4 

9 

20 

39 

*5 

Apr.  1 0.1 

33-54   , 

4^-2  „ 

42.37  , 

15.0 

24.84 

9^-2 

17-43   „ 

3°-8  „ 

20.1 

33-53    \ 

39-8   J 

42-36 

14.7    3 

24-79    I 

88.9  ^3 

17.22 

28.1  *7 
"■5Z 

30.0 

33-57   * 

38-5   ^ 

42.39  „ 

14-5    " 

24-79    ° 

86.4  *s 

17.20     ' 
'7-36   ^J 

May  1 0.0 

33-68  " 
3384  t 

37-3  " 

42-48   9 

14.6    ' 

24-84  J 

83.7  '7 

20.0 

36.3 '! 

42.61    3 

14-9    \ 

10 
24.94 

80.8*9 

17-72   3^ 

19.9  f 

22 

7 

18 

5 

14 

»9 

54 

24 

29.9 

34-06 

35-6 

42 -79  „ 

*5-4   , 

25.08 

77-9  ,^ 

18.26 

*7-5  „ 

June  8.9 

34-33  „ 

35-2  ; 

22 

43-OI  !! 

16.1   I 

25.27    11 

74-9  f 

18.96  70 

19.80  °* 

2Z 

18.9 

34-64  ^ 

35-1    , 

20 

4327  ™ 

16.9  * 

25.50  ; 

72.0  'I 

13.0 

28.9 

34-99  ,! 
35-37  Z 

35-2    ' 

43.56  2 

18.0  " 

25.77  !^ 

69.2*8 

20.76  96 

12.3    ^^ 

July    8.8 

35-7  : 

43.87  ^ 

19.2 

26.06  ^9 

66.7  *5 

21.81  "5 

II.4      9 

39 

7 

33 

13 

32 

23 

"3 

5 

18.8 

35-76 

3*5-4  „ 

4420 

20.5 

26.38 

64-4 

22.94  „. 

10.9 

28.8 

36.16''° 

37-4  Z 

44-53!! 

21.9     t 

26.70  3 

62.4 

24-12  "* 

II.O 

Aug.   7.8 

36.56  ^ 

38-6   ! 

44-86  33 

23.4      5 

27.03  ^^ 

60.8'^ 

^5-32  IZ 

11.5  ^ 

17.7 

36-95  ^' 
37-33  ,! 

4°°    6 

4' -6  t 

45.19  33 

24.8   '^ 

27.36  3^ 

59.7          ^ 

26.51  »9 
27.67  "<^ 

12.4  9 

27.7 

45-51  3» 

26.2    '^ 

27.68  3^ 

59.0          7 

13.8  'J 

30 

*7 

30 

13 

30 

2 

iia 

18 

Sept.  6.7 

37-69  ,, 

45-1  " 

45-81 
4609  '5 

^7-5  ,, 

27.98  . 

58.8 

28-79  _, 

^5.^  .• 

16.6 

38.03  34 

28.7  " 

28.26  ^8 

59.2      I 

29-84  '°s 

17.8 " 

26.6 

38-34  f' 

470  ' 

46.35  "t 

29.8  " 

28.51  ^5 

60.0 

30.81   97 

20.3  '1 

Oct.    6.6 

38.61  ^7 

46-58  ^3 

30.7   I 

28.74  '^ 

61.2   " 

31.68  *7 

/•-,  ,  28 
23.1 

16.6 

38.86  '5 

46.78  - 

31.6   9 

28.93  '9 

15 

62.9  '7 
19 

32-43  ^ 

26.2  3^ 
3a 

26.5 

39-07  „ 

46.96 

32.2 

29.08 

^4-^  0. 

33-05   ^, 

29.4 

Nov.   5.5 

39-24  J 

47.10    ^ 

32.7    5 

29.20 
29.28    ; 

^7-^ 

33-52   *7 

32.73^ 

15.5 

39-37   X 

56.1 

47-22  " 

47-30  \ 

33.1    ^ 

69.3  ^^ 

33-84   ^' 

36.1  34 

25.5 

39-46  9 

57-^   ! 

33.4  : 

29.32    ^ 

7'-7',t 

33-98    '* 

39-4  f 

Dec.    5.4 

39-51  i 

59.0  \\ 

47-35   : 

33.6  \ 

29.33 

74.0  ^3 

33-96 

42.6  3» 

0 

13 

2 

1 

3 

22 

so 

29 

15.4 

39.51 

^•3  10 

47.37     ^ 

33-7    , 

29.30 

76.2 

33-76 
33.40  ^^ 

45-5  ^ 

25.4 

39-47   ^ 

61.3  '° 
62.1    * 

47.35      . 
47.29 

33-6 

29.23    7 

7S-2  '^ 

35-3 

39.38   9 

33-5 

29,13 

79.9  ^ 

32.89  51 

50.4  '3 

Sec  6,  Tan  6 

1. 3 18      +0.858 

1.060        +0.352 

1. 147       -0.562 

4.593      +4.483 

Mean  Place 

34*043 
+0.02 

30".40 

42'.5io      7".94 

25".oi5    92".28 

2i».854    I2".87 

D>a,  Dwa 

-0.04 

+0.01         -0.02 

-o.oi        +0.03 

+0.09        -0.20 

D^d.  D»d 

+03 

+0.7 

+0.3 

-t-o.7 

+0.3 

+0.7 

+0.3 

+0.7 

[Bph  X4] 


A.PPAKENT  PLACES  OF  STARS,  1914, 


315 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


C  Arietta. 

88  HorologU  (e.). 

C  Sudani. 

r  Arietta. 

Mean  Solar 

Mag.  5.0 

Mag. 

5-7 

Mag.  4.9 

Mag.  5.2 

Date. 

Right 

Dcclina- 

Right 

Dedina- 

Right 

Dedina- 

Right 

Dedtna- 

Ascensioii. 

tioaN. 

Asceasioa. 

tionS. 

AsccnsiOD. 

tionS. 

tionN. 

h        m 

0 

1 

h       m 

0      / 

h       m 

•      / 

h       m 

•      1 

3   9 

+  2043 

3     10 

-57  37 

3    II 

-97 

§0 

3     16 

+  2050 

0g 

Jan.    0.4 

58-32  , 

46.5 

^^•55  ,„ 

^°3.i  „ 

8 

40.44    8 
40.36    » 

75-2 

s 

16.61 

27-3  , 

10.3 

58-=^5  I 

46.4 

X 

24.26  ^9 

104.8  '7 

76.3  " 

16.54    7 

27.2  I 

20.3 

58.15  " 

46.1 

3 

23.93  ^^ 
23.57  ^, 

105.9  ", 

40.25 

77.2    9 

16.44  ^'^ 

27.0  " 

30.3 

58.02  ^3 

45.8 

3 

106.4  I 

40.12    3 

77.9    \ 

^^•32  " 

26.7    3 

Feb.    9.2 

57-88  ;^ 

45-4 

4 

5 

23.20  ^^ 

38 

106.4  6 

3998  '* 

78-3   * 

16.18  '^ 
16 

26.4    3 

5 

19.2 

5772  „ 

44.9 

22.82 

105.8 

3983  „ 

78.5   „ 

16.02    ^ 
15.86  '^ 

25.9    , 

Mar.    1.2 

57-57    5 

44-4 

5 
6 

6 

22.45  27 

-4-7 

103.  I    *" 

39.68    5 

78.5   \ 

25.4  5 
24.8  \ 

24.2  ° 

II. 2 

5742  s 

43.8 

Oil 

22.11  ^^ 

39-54   * 

78.2    3 

15.72  ^ 

21. 1 

5730  " 

43.2 

21.80  3' 

^  T 

lOI.O 

39.41  ;3 

77-7   I 

76-9  * 
10 

15-59  3 

31.1 

57.21    9 

42.7 

5 
5 

21-53 ' 

33 

98-5 'f 

29 

39-31    y 

15.49  ^^ 

23.7  1 

Apr.  1 0.1 

5715    , 

42.2 

«» 

21.31   ^, 

95.6 

39.24   . 

75-9  „ 

15-43    . 

23.2 

20.1 

57- 14   , 

41.9 

3 

21.16  ^5 

92.5  3* 

39.22   ' 

74.6  '3 

15-41    , 

22.9    3 

30.0 

57-17   I 
5725   ° 

41.7 

2 

21.08    " 

89.1^ 

3924    - 
39.30  „ 

73-^    ,^ 

1544  I 
'5-52  „ 

22.7    \ 

May  1 0.0 

41.6 

I 

21.07    \ 
21.13    •* 

85.6  35 

7'-4   ^ 

22.6     ' 

20.0 

57-39  \l 

41.8 

2 

81.937 

39-41  " 

69.5  '' 

15-64  " 

22.8     ^ 

18 

4 

14 

36 

»s 

ao 

17 

3 

29.9 

57-57  „ 

42.2 

6 
8 

*^-^7  ,„ 

78.3  „ 

39-56 

^7-5  „ 

15-81 

23.1 
23.7    « 
24.5    ^ 

June   8.9 

22 

57-79  „ 

42.8 

20 

74.8  35 

39.75 '' 

^5-3 

16.03  " 

18.9 

58°4  \l 

43.6 

21.74^7 

71.533 

3998  \\ 

63.1  " 

16.28  "5 

28.9 

58.33  '' 

44.6 

10 

22.07  i 
22.45  38 

65.6  f 

40.23  J 

40.51  *; 

^•9  " 

16.57  '' 

25.4  ,^ 

July    8.8 

58.64  3 

45.7 

II 

58.8  " 

^^•87  f. 

^^•5 

33 

13 

4a 

^3 

30 

20 

33 

12 

18.8 

58-97  „ 

47.0 

22.87  ., 

63.3, 

40.81 

56-8  ,„ 

17.20 

27.7 

28.8 

59.30  33 

48.3 

13 

23  32  45 

24.24  ^ 

6^-4  ! 

4I.X2  3 

55-0  ! 

17-53  33 

29.0    3 

Aug.    7.8 

59.64  34 

49.7 

14 

60.1  '3 

4'-43„ 

53-4   ! 

17.87  3'* 

3°-4 :: 

17.7 

59.97  ^^ 

511 

14 

59-4  7 

41.74  3' 

52.0  ^* 

18.20^3 

31.8  \* 

27.7 

60.29 

52.5 

14 

24.69  ^5 

2 

59.2  , 

42.03  '9 

51.0      . 

18.52  3^ 

33.1 :, 

30 

13 

44 

5 

28 

6 

31 

13 

Sept.  6.7 

^•59  ,„ 

53.8 

25.13^ 

59.7  „ 

^^•31  ,, 

50.4    , 

18.83  ,8 

34-4  „ 

16.6 

60.88  "9 
61.14  »6 

55.1 

n 

25.53  !? 

60.8" 

42.58  \\ 

50.1    3 

35.6  " 

26.6 

56.2 

II 

25.89  J 

6^-4 ; 

42.82  ^^ 

50.1 

19.38  \\ 

36.7  " 

Oct.    6.6 

61.37'^ 

57.2 

10 

8 
7 

26.19  3<^ 

^7-  S 

43.03  ^^ 

50.5  :j 

19.62  '* 

37.6   9 

16.6 

^-58  :J 

58.0 

26.44  I 

43.22  ^9^ 

51.2  7 
10 

19-84  " 
19 

38.5   ] 

26.5 

61.76 
61.92   ^ 

58.7 

6 

26.62 

7°-°  „ 

43.38 

52-2  ,, 

20.03  - 
20.19  ^J 

39-2 
39.8   \ 

Nov.   5.5 

59.3 

26.74  '\ 

73-^  ' 

43.51  ,i 

53.4 

15.5 

62.04  " 

62.12      * 
62.18      ^ 

59.8 

5 

26.79    5 

76.3  ^* 

43.61 " 

54-7   i 

20.31 " 

40.2    * 

25.5 

60.2 

4 

26.76    2 

79-5  Z 

43.68  7 

56.1    4 

20.41  *° 
20.47  ° 

40.6   ^ 

Dec,    5.4 

60.4 

2 

26.67    9 

82.5  3° 

43.71  ^ 

57.6  ^5 

40.8   * 

I 

2 

15 

28 

0 

14 

2 

I 

154 

62.19      ^ 

60.6 

2^52  ^, 

^5-3  ,, 

43.71  , 

59-^  „ 

20.49 

40.9 

25.4 

62.17       , 

60.6 

0 

^  J.30 
26.04 

^7-7  ^ 

43.68  3 

60.3   3 

20.48    \ 

41.0 

35.3 

62.12       ^ 

60.5 

I 

89.7  ^° 

43.62 

61.5  " 

20.43    ^ 

40.9       ' 

Sec  6,  Tan  d 

1.069          +0.378 

1.868 

-1.578 

1. 013   -0.161 

1.070       +0.381 

Mean  Place 

S7*-299    34".89 

22". 249 

96".i3 

39».29i    78".58 

iS'-55o    i5"-7o 

D>a,  Dm  a 

+0.01         -0.0a 

-0.03 

+0.07 

0.00        +0.01 

+0.01        -0.02 

D^d,  D»d 

+0-3 

+0.7 

+0.3 

+0.7 

+0.3 

+0.7 

+0.3 

+0.8 
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eSitdani. 

iHydzi. 

aPerael. 

OTftOzi. 

Mean  Solar 

Mag.  4.3 

Mag.  5.5 

Mag.  1.9 

Mag.  3.8 

Date. 

1 

1 

Right 

Declino- 

Right 

Declina- 

Right 

Declina* 

Right          Dcdma. 

Aaoension. 

tkmS. 

Ascension. 

tions. 

Ascension. 

tionN. 

t«BN. 

h        m 

0      / 

h       m 

0      f 

h       m 

0      / 

h       m 

•       1 

3    16 

-4323 

3  17 

-77  A^ 

tt 

3  18 

+4933 

3    20 

+  843 

tt 

Jan.    0.4 

31^28 

57-6  „ 

s 

7°-39  „, 

78-9    , 
80.5'^ 

"•79  „ 

39-8  „ 

12.08 

45.3  , 

10.3 

3I.II  '^ 

59-3  'I 

69.47  ^ 

11.66^3 

40.9 

12.01     7 

44.8  \ 

20.3 

20 

60.5" 

6«-47^ 

81.4   I 

"•49  !J 

41.6    7 

11.92  ^ 

44.3  , 

30.3 

30.69 

61.2    ? 

6740  ^ 

81.8   * 

11.28" 

41.9    3 

II.81  " 

43.8  \ 

Feb.    9.3 

30.46  'I 

61.5    3 

66.30  "° 

81.6   I 

11.05 '3 

41.9 

11.67;^ 

43.3  ^ 

25 

3 

109 

8 

»5 

4 

15 

19.2 

30.21 

61.2 

65.21 

80.8 

10.80 

41.5    « 

11.52          42.9 

Mar.    1.2 

29.97  ^^ 

60.4    ° 

64.14''^ 

79-4  :* 

^°-55  '\ 

8 

40.7  „ 

11.37^^ 

42.6   3 

II. 2 

29.74  ^3 

59='  " 

63.13"' 

77-6  t 

10.32    3 

39-6 " 

11.23  ! 

42.4 

21. 1 

2953 

57.5  ' 

62.21   9' 

75-3  \i 

20 
10.12 

38.2^ 

II. II " 

42.2 

311 

29.36   7 

55-4  " 

61.39     t 

72.6  ^7 

9.97  '5 

36.6  ^; 

1 1. 01  ^i 

0 

42.2 

13 

24 

69 

31 

II 

17 

6 

I 

Apr.  1 0.1 

29.23 

60.70 

695  „ 

9.86 

at?  '» 
33.1  ,, 

10.95     , 

42.3  , 

20.1 

29.14   9 

60.15      ^^ 

66.2  33 

9.82  * 

10.92     3 

42.6  3 

30.0 

29.11    ^ 

47.2 : 

59.76   39 

62.7  35 

9.84 ; 

29.8  ^^^ 

10.94    . 

43.1    , 

May  1 0.0 

29.13   I 
29.21 

44.0  f 

59-53     I 

59.0  ^' 

1*7 

9.93  ,^ 

10.09 

II.OI     7 

43.8 

20.0 

40.7  ^^ 

5948     ^ 

55.3  ^l 

28.3  '5 

11.12 " 

44-7,^ 

14 

34 

13 

36 

23 ;         13 

10 

10 

300 

29.35  ,^ 

37-3  „ 

5960    ,^ 

5'-7„ 

^^•32  _ 

270  ^^ 

11.28 

45-7  „ 

June   8.9 

29.54  / 

34-0  f 

5989    '9 

48.2  ^J' 

10.61  ^9 

26.0  ^^ 

11.48"° 

469 

18.9 
28.9 

29.78  11 
30.06  ^^ 

30.7  -'^ 

24.9 

60.34  5x 

60-94 ": 

44.9  5^ 

39.3  : 

10.94  33 
11.32  3° 

25.3    I 
24.9   ^ 

"•7' 
"•97   ° 

48-3  '* 
49-7;* 

July    8.8 

30.38  ^l 

61.67  " 

11.73^' 

24.9 

12.26  '9 

5- 1 

35 

24 

8s 

33 

44 

3 

31 

18.8 

30.73  „ 

22-5  .. 

62.52 

37.1  „ 

12.17        '  25.2     , 

12.57  „ 

52.8  ,^ 

28.8 

31.10^' 

«r^    M    21 

20.4 

63.45   '^ 

35.4 

12.62  ^\ 

25-8   I 

12.88  f 

54.3 

Aug.   7.8 

31-47^1 

18.9  '5 

64-44   ^ 

34-3 " 

13.08  46 

26.6   * 

13.20  3" 

55.8  '\ 

17.7 

31.85^? 

17.9 

65.46   " 

33-8  5 

13.53  ^^ 

27.8  " 

13-51  ^' 

57-2 

27.7 

32.22  ^' 

17.4    5 

66.47  '°J 

33-9    , 

13-97  ^ 

29.2  ^t 

13.82  3» 

584  " 

35 

I 

98 

7 

43               10 1 

29 

10 

Sept.  6.7 

32.57  ,^ 

175  , 

67.45   „, 

34-^  T. 

^440  ^^ 

32.6 

^4-"  „ 

59.4  , 

16.7 

32.90  ^^ 

18.2  7 

68.36  9" 

36-0  'J 

14.80  ^ 

14-38  ^\ 

60.9  , 

26.6 

33.20  11 
33.46  ^6 

,^    M    12 

19.4 

69-16   ~ 

37-»   ! 

15.1737 

34-6  !! 

14-63  '5 

Oct.    6.6 

21. 1  '7 

69.84   ^ 

40.2  'X 

15.51  ^ 

36-7  " 

14.86  '3 

61.3  * 

16.6 

33-6«  :s 

23.2 

70.37   ^^ 

43-0  ^' 
30 

'5«^  ^6 

38.8  " 

22 

,  ..  *^  21 

'5^°7  .8 

61.5^ 

26.5 

33.86 

^5-7  „ 

70.73    „ 

46.0 

16.07                  410 

15-25  ,, 

61.5 , 

Nov.   5.5 

33.99  X 

28.4  "7 

70.90     '    49.3  33 

16.29" 

43-2  ! 

15.40  \\ 

61.3  ! 

15.5 

34-08  9 

3'-3!' 

70.88     I    52.6  33 

16.46  '7 

45-3 

15-52  " 

61.0  3 

25-5 

34.11  ^ 

34- 
37°  .6 

70.67     ;  55-9  ^^ 

16.58  " 

47-4  " 

15-61    9 

60.6  ■* 

Dec.    5.4 

34.10  ^ 

70.27  ^,  58.9  0 
57 1       28 

16.64 

2 

49-3  \] 

15-66    5 

«3 

60.1  » 

5 

15.4 

34.04 

39-6  „ 

69.70      61.7 

16.66 

51.0 

15-69   , 

59.6  <. 
59.0  , 

254 

33.94 ,, 

4'-9!i 

68.98  7^  64-1  ""^ 
68.13  ^  66.0  '9 

16.61    5 

52-5    ^ 

15.68   \ 

35.4 

33-79   ^ 

43.9  ~ 

16.52    ^ 

53.8  '3 

15-63   5 

58.5  ^ 

Sec  8,  Tan  8 

1.376      -0.946 

4.694    -4.5S6 

1.542       +1.173 

1. 01 2         -K3.X54 

Mean  Place 

29'-562    53"-2a 

64*. 693     7o".84 

io*.527    2i".S3 

io'.987    36".95 

D>a,  Dm  a 

-0.02        -1-0.04 

-0.09         +0.20 

■♦■0.02        -0.05 

0.00        -0.01 

D^5,  B^S 

+0.3 

+0.8           1 

+0.3 

-K>.8       1 

+0.3 

+0,8      1 

+0.3 

+0.8 
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8  H.  Camelop. 

S  Tami. 

/  Tanzl. 

fXridani. 

Mean  Solar 

Mag.  4.4 

Mag. 

3.8 

Mag.  4.3 

Mag.  3.8 

Date. 

Risht 

Declina- 

Right 

Dcclina- 

Right 

Declina- 

Right 

Declina- 

tion N. 

Ascension. 

tlonN. 

tion  N. 

Ascension. 

tions. 

h      m 

0      / 

h      m 

0      / 

h       m    » 

0      / 

h      m 

•      / 

3    22 

+5938 

3      22 

+    926 

0f 

3    26 

+  1238 

3    28 

-   944 

Jan.    0.4 

7-09 , 

49-9  „ 

3i'48 

3142 

8.9  , 

849     . 
843     ^ 

43.2     ^ 

53^89   ^ 

51.4  ^. 

10.3 

51-4  '5 

8.4  5 

42.8    4 

53.82    7 

52.6 " 

20.3 

6.84  'S 

52-4  " 

31.33  ^l 

79  I 

8.34  ;^ 

42.4    4 

53.72 ;; 

53.6 
54.4       . 

30.3 

6-55  'I 

531  ; 

31.21  " 

7-4   i 

^•^3  " 

42.0    ^ 

53.59  ,^ 

Feb.    9.3 

6.23  ^ 

53-2 

31.08  '3 

7.0  ■* 

8.09  ^t 

41.6    ^ 

53.44 11 

54-9    * 

33 

3 

15 

4 

15 

4 

IS 

3 

19.2 

5-90„ 

52.9  „ 

52.1  * 

30.93  ,, 

6.6 

7.94  „ 

^'•^     . 

53-29  ,g 
53.13  \ 

55-2    „ 

Mar.    1.2 

5-56  ^ 

30.78  '5 

6.2    * 

7.79  ^ 

40.8    ^ 

55.2    ° 

II. 2 

4-97 

50.9 

30.64  '^ 

6.0   * 

7.65  ;j 

40.4    ^ 

ID 

52.97   ° 

54-9   ^ 

21. 1 

49-4  '1 

30.52  " 

5-8    ' 

7.52  '^ 

40.2 

52.83   ^ 

54.4    , 

31.1 

22 
+•75  x6 

20 

30.42  '° 

5.8° 

742       ^ 

40.0    ^ 

52.72   g 

53-7  ,^ 

,  Apr.  10. 1 

4-59    „ 
4.51    ' 

45-6 

30.35    , 

5-9    - 

7.35       , 

39-9    _ 

52.64 

52.7  „ 

20.1 

43.4  11 

30.33    , 

6.1    ' 

7.32      \ 

40.0 

52.59  I 

51.4  ^ 

I C 

300 

4-52    ' 

41-2  " 

30.35    . 
30.41    ^ 

6.6    5 

7-33    ^ 

40.3   ^ 

52.59  ^ 

49.9  J 

May  1 0.0 

4-62  '* 

39'  " 

7.40   3 

40.7   ^ 

52.63  2 

'^^■^  ]l 

20.0 

4«°  i 

37- 1  '° 
17 

30.52  ^, 

8.0   ^ 
10 

TT 

7.5" 

IS 

0 
41.3    8 

52.72  ^j 

4^-3   ' 

20 

300 

506,^ 

35-4  ,. 

30.68 

9-°T, 

7.66 

42-1  ,„ 

52.86 

44.3,, 

June   8.9 

5.40  3* 

33-9    * 

30.87  '^ 

10.2 

7.86  *» 

43.1  ° 

53.03  J, 

42-^  « 

18.9 

5-»^^ 

32.7  " 

3^-"  26 

"•5;i 

8*^!^ 

44.2 

53-^4  " 

40-° 

28.9 

6.26^ 

31.8    9 

12.9 1 

8-36    ' 

45-5   i 

53.48  ^^ 

37-8  " 

July    8.8 

6.76  f 

313    , 

31.66^9 

14.4  '5 

8.65  'I 

469   * 

53-75  ,„ 

35-7  " 

54 

I 

30 

IS 

30 

14 

29 

20 

18.8 

7.30  ^^ 

31-2 

3  ^96  ,^ 

15.9    , 

8-95  „ 

48.3  ^ 

54.04  „ 

33-7  ,„ 

28.8 

7.85  55 

31-5    i 

32.28  ^^ 

174 

9.27^     49.7  _*| 

54.34  ^, 

3°-2  „ 

Aug.    7.8 

^•42  57 

32.2    ' 

32.59  ^' 

18.9  '5 

9-59  \ 

5^-'  : 

54.65  f ' 

17.7 

8.98  f 

33.2  " 

32.91  ^^ 

20.2  ^3 

9.91  „ 

5='-4  \\ 

54.95  ,° 

28.9  '3 

27.7 

9-53  55 

34.5  'i 

33-22  ^' 

21.4" 

10.22  3 

53.6  " 

5525  „„ 

27.9 

53 

JO 

29 

" 

30 

" 

39 

7 

Sept.  6.7 

10.06 

361  ,„ 

33-51 

22.5    g 
23.3    ^ 

10.80  "f 
11.06"^ 

54-7  ,„ 

55-54  „ 

27.2 

16.7 

10.56  5° 

38° ' 

33-78 

3404 ,, 

55-7  '! 

55-81  11 

26.9    ^ 

26.6 

11.03 

4°-^  A 

24.0    7 

56.4   \ 
570  ° 

56.06  *5 

27.0 

Oct.    6.6 

1 1.46 « 

^'•5  ! 

3427  ■I 

24.4    ^ 

11.30"^ 

56.29  ^3 

274    « 

28.2    * 
10 

16.6 

11.8337 
33 

44-9  :j 

34.48  ;^ 

24.6    ^ 

11.51" 
19 

57.3   I 

56.49  "^ 

17 

26.5 

12.16 

47-5  ,6 
50.1  ="" 

34.66 

24.7 

"•7°,/; 

11.86'^ 

57-5    . 

56.66 

29.2 

Nov.   5.5 

12.43  *! 

34.81    5 

2 
24.5 

57.6 

56.81     11 

3^-5   i 

15.5 

12.64 

52.8  '7 

34.94    ^ 

2 
24.3 

11.99'^ 

57.5    „ 

56.92    " 
57.00 

31.9  t 

T^         ^5.5 

12.78  '* 

55.3 

35.03    I 
35.09    ^ 

23.9    ^ 

12.09  ^° 

2 

57.3  , 

33.4 

Dec.    5.4 

12.85  I 

0 

57-«  11 

23.4    5 

12.16       ' 

3 

57.x 

57.05     5 

34.9  ,5 

15.4 

12.85    „ 
12.77    ° 

60.0 

35.11    ^ 

22.9 

12.19 

56.7      , 

57.06 

364  ,, 

254 

62.0  "^ 

3510 

22.4    5 

12.18     ' 

56.3      ^ 

57.04 

37.9 

35-4 

12.63  '^ 

63.7    '^ 

35.06    ^ 

21.9    5 

12.14    ^ 

55.9     "* 

56.99    5 

39.2    "5 

Scc^.Tand 

1.979      +1.708 

1.014 

+0. 166 

1.025       +0.224 

1. 015       -0.172 

Mean  Place 

5*. 726    29".92 
+0.03         -0.07 

3o'.382 

o".30 

7*-377    33".7i 

52V666    5S".i2 

I>>a,  D«a 

0.00 

-O.OI 

0.00          -O.OI 

0.00        +0.01 

D+«,  D-5 

+03 

+0.8           1 

+03 

+0.8 

+0.2 

+0.8 

+0.2 

+0.8 

[Eph  14I 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


r^Szidani. 

<^Penei. 

(^Bridani. 

vpenei. 

Mean  Solar 

M^.  4.3 

Mag.  3.1 

Mag.  3.7 

Mag.  3.9 

Date. 

Right 

Declinar 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tionS. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h        tn 

0      / 

• 

h       m 

•       f 

h       m 

•      t 

h        m 

0           i 

3    29 

-21  54 

3    36     +4730 

1      t> 

3  39 

—  10     2 

ft 

3    39 

4-4218 

Jan.    0.4 

s 

60.60 

74.2 

8                   ' 
49.12            '   66.0 

8-94   . 
8.88   * 

70-5  ,, 

s 
22.11     ^ 

44.6 

10.3 

60.51  I 

75-7 

49.02  '°   67.1  " 

48.87    5    67.9    ] 

7^-7  ,^ 

22.03 

45-5  I 

20.3 

60.39 " 

76.9  " 
77-7   : 

8.78 ;° 

72.7    0 
73-5    ^ 
74-1    ^ 

21.90 '3 

46.1  * 

30.3 

60.25  '4 

48.68  '9    68.4    S 

8.66  " 

^'•74   ' 

46.5  ;• 

Feb.    9.3 

60.08  '7 

78.2    5 

48.47  "     68.5    ' 

8-51  11 

21.55  '' 

46.5  " 

17 

2 

24                 3 

10 

3 

21 

3 

19.2 

59-73  „ 

78.4 

48.23        68.2 
47.99  *t    ^7-6 

8.19,^ 

74-4   ^ 

^^•34    ,T 

46.2 

Mar.    1.2 

78.2  ' 

74.4   I 

21.13" 

45-7  I 

44-9  „ 

II. 2 

59.56    7 

77-7  i 

4776  ^f 

66.7     ^ 

8.04   s 

74.2    ^ 

20.92     ^^ 

21.2 

5941  ,: 

76-8  ,! 

47.56   » 

^5-5  " 

7-89  ^ 

73.7   I 
72-9  ,^ 

20.73 ;' 

43.8 

311 

59.28  '3 

75-6  " 

47-39  ,, 

64.1    t 

7-77  " 

20.58  's 

42.6  " 

10 

16 

12 

15 

9 

10 

II 

13 

Apr.  1 0.1 
20.1 

59.18 
59.12    ^ 

^*°  18 
72.2  '" 

47.27      . 
47.21      ^ 

62.6    ^ 

61.0 

7.68 
7.63    J 

^n1  " 
70-7  ,, 

20.47  ^ 

20.42    5 

*'-^  .4 
39-9  / 

300 

59.11    ' 

7°-^  ^! 

47.21      ° 

59.3  \[ 

7.62    ' 

69.2  s 

20.42  ° 
20.48  ^ 

38.5   t 

May  1 0.0 

59.14   I 
59.22 

67.8  *3 

47.28      ' 

57.8    5 

7.66    4 
7-74   * 

^7-5  \l 

37-2  \l 

20.0 

65-3  "1 

47.41      3 

56.3  '5 

65.6  '9 

20.60  " 

36.1  " 

12 

36 

19 

12 

12 

20 

18 

10 

30.0 

59-34 

62.7 

47.60 

55.1 

7-86    , 

63.6 

20.78 

351  ft 

June   8.9 

17 

5951   ' 

60.1 '<* 

47.86  ^^ 

54.1    'I 

8°3    ! 

^'•5" 

21.02  ^^ 

0 

34-3    : 

18.9 

5972  " 

57-4  11 

54-8 ; 

48.17  f^ 

8 

53.3  ° 

8-^3   ^ 

59-3  " 

21.31  ^9 

33-8    5 

28.9 

59-97  11 

48.52  ^^ 

52.9  * 

8-47  !t 

57'  " 

21.63  5^ 

21.99  ^g 

33-6   I 

July    8.9 

60.24  '7 
29 

52-4   f 
'3 

48.91    ^9 
41 

52.7  ' 

«-74  11 

54.9 :: 

33-6   ° 

0 

18.8 

60.53 

5°-^  ,« 

49.32 

52.8 

9.02 

^10  '« 
51-0  _, 

22.37  ^^ 

33-9    , 
34-5    g 
35-3  ,„ 

28.8 

60.84  3' 

48.1  ~ 

49.75  Z 

53-3    I 

9.32  ^° 

22.77  4 

Aug.   7.8 

6,.i5f'    46.5'° 

50-19 

54.0   7 

9.62  3°  ;  49.4  - 

23.18^ 

17.7 

61.47^'    45.2 '3 

50-63  "^^ 

54-9  ,1 

9.93  11  ,  48.0    ^ 

23.59  2^ 

36.3  " 

27.7 

61.78  3'    44.3    5 

51-07"*^ 

56'  ! 

10.23       1 47-0 

23.99  ;* 

37-4  " 

29  !              4 

42 

14 

29              7 

39 

14 

Sept.  6.7 

62.07  ,„ 

43-9 

5^-49,„ 

57-5  ,6 

'°-52    . 

10.80  'I 
11.06*^ 

46.3    . 

24.38 

38.8 

16.7 

62.35  'I 

44.0 

51.89  t! 

46.0  3 

24.75 1' 

40.3  ;? 

26.6 

62.61  ^^ 

44-5    ' 

52.26  -^^ 

60.8    7 

46.0   ° 

25.10^^ 

4' -8   6 

Oct.    6.6 

62.84  *3 

45.4  ,^ 

52.61  ^5 

62.6  '8 

11.29  "3 

46.4   ^ 
47-2  ,0 

25.42  "^^ 

43-4   ! 

16.6 

63.05  ]l 

4^-7  :^, 

52.93  ^^ 

^4-5  !' 
ao 

11.50" 
19 

^5-72  11 

45-1  J^ 

26.6 

63.23      :  48.3 

53.21 

66.5 

11.69 
11.85    ! 

48.2 

^598  ^^ 

46.8 

Nov.   5.5 

63.37   ^ 

50.2  '9 

53-45  " 

^8-4  '' 

49-5  ^ 

26.20  " 

485    ' 

15.5 

63.48  " 

5^-^  n 

53.64  ^ 

7°-4   ^ 

11.97" 

5^-5    ' 
54-1  '6 

26.39  '9 

5°-  \t 
51-7  „ 

25-5 

63.55   I 

54.4 

53-79   I 

72.3  .| 

74-1  : 

12.06       ^ 

12.12 

26.53  '^ 

Bee.    5.4 

63.59 

56.5  " 

53.88   9 

26.62    9 

53.2    5 

^  ^^   0 

21 

4 

17 

2                 15 

5 

»4 

154 

6359       '58.6_ 

53-92 

75-8  „ 

12.14    !  55.6  _ 

26.67 

54-6 

254 

6355    t 

^^•5 : 

53-90    , 
53.84   ' 

77-3  11 

12.13 

57.1 

26.67    ° 

55-8   0 

354 

63.48    ^ 

62.2  '7 

78.5  " 

12.09  ^ 

58.4  '^ 

26.62    5 

56.8  '" 

Sec  6,  Tan  5 

1.078           -0.402 

1. 48 1 

+I.C92 

1. 016    -0.177 

1.352       -»-o.9io 

Mean  Place 

59'.257 

-O.OI 

74".92 

47'.724    48".63 
+0.02         -0.04 

7'.675     74".42 
0.00         +0.01 

20V776    a8".33 

D'^a,  Dwo 

+0.02 

+0.02         -0.04 

D^S,  DmS 

+0.2 

+0.8 

+0.2 

+0.8 

+0.2 

+0.8 

+0.2 

40.S 

[Eph  14] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  H.  Camelop. 

^Tanzi. 

r^Sridani. 

^  Sxidanl. 

Mean  Solar 

Mag.  4.7 

Mag.  3.0 

Mag.  4.3 

Ms^.  4.2 

Date. 

Right 

DecUna- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

tkmN. 

Aaoamaa, 

tion  N. 

Aaoenaion. 

tions. 

Ascension. 

tions. 

h       m 

•      / 

h       m 

•      / 

h      m 

•      t 

h      m 

0      t 

3  41 

+71  4 

3    42 

+  2350 

3    43 

-2329 

3  46 

-3627 

Jan.    0.4 

^^•'9  ,„ 

*7-2  „ 

8 
2337       ^ 

36.1 

s 

10.27 

68.1  , 

^9-7 :' 

15-84  „ 

37-4  ,„ 

10.4 

^7-89  f: 

30.9  „ 

23.32       I 

36.2  ' 

10.18  ^ 

15-71  ,^ 

39-3   ' 

20.3 

1749    a 

23.23    / 

36.2  ° 

10.06  " 

71. 1  *4 

15-56  's 

40.8  'S 

303 

17.01   ^ 

32.0 

32.6    <^ 
0 

12 
23.11 

36.0  I 

9.92  '^ 

72.1 

^^•^  3 

»5-37   ' 

41.9 

Feb.    9.3 

16.48  53 
56 

22.96      f 
16 

35-8  ^ 

4 

9-75  \l 

15-16" 

22 

42.6    7 

19.2 

15-92  „ 

32-6 

22.80      , 

22.64  1 
22.48   Jj 

35.4    ^ 

9-57  ,„ 

73.0 

14.94  ,, 

42.7 

Mar.    1 .2 

1535  " 

32- 1    ' 

35.0    ; 

?-Jo 

9.20 

72.9  ^ 

'4-71  11 

42.4    ^ 

II. 2 

14.80  " 

3»-»   ! 

34.5    ^ 

72.4  ^ 

14.48  *3 

41.7    7 

21.2 

14.31  ^ 

29.7  I* 

22.33   , 

0 

33-9   I 

9.04 

71.5  ^ 

14.28  ^° 

40.5    . 

311 

13-90: 

^7-8   ? 

12 
22.21 

0 
33.3   I 

8.89  '5 

70.3  ", 

14.10 '^ 

Zq  X  16 

38.9 

33 

22 

8 

0 

II 

IS 

15 

19 

Apr.  1 0.1 

^3-58  ,„ 

25-6  ,^ 

22.13 

32.7    ^ 

8.78 

68.8   „ 
07.0 

13.95  „ 

370 ,, 

20.1 

13-38  'I 
1330   I 
13-36    I 

^3-2  J 
20.6  »^ 

18.0  '^ 

22.09 

32.2     5 

8.71  7 

13.84 " 

13.78 ; 

32-1  ,„ 

30.1 

22.09    ® 

31.9    ^ 

8.68   3 

^4-9  " 

May  1 0.0 

22.14    5 

31.6    3 

8.69   I 

62.6  '3 

13.77 

29.2  '9 

20.0 

13.54  '* 

15.5  '5 

22.24 

31.5    ' 

8-75   ** 

60.1  »s 

13.82    5 

26.2  3° 

3* 

»3 

IS 

I 

12 

36 

10 

31 

300 

^3-^5  ,, 

^■3-2  „ 

22-39  _ 

31.6 

8.87  ^^ 

57-5  _ 

13.92 

23.1 

June   8.9 

14.28  ^ 

II.l " 

20 
22.59 

31.9    ^ 

9.02   ^ 

54-8  'J 

14.06  '^ 

20.0  3^ 

18.9 

14-81  11 

9.2^9 

22.83  ^^ 

32.3    ^ 

20 
9.22 

52.1  »7 

14.26  ^° 

16.9  3' 

28.9 

'5-44  ,X 

7.7  \l 

23.10  *^ 

33.0  ; 
33.8  I 

9.71  '<^ 

49-5  !t 

^4-49  ^^ 

13-9  ^8 

July    8.9 

'6-^4  11 

6.6" 

23.40  3° 

47-0 11 

14.76  '^ 

11. 1  =■* 

76 

7 

31 

9 

29 

'3 

30 

as 

18.8 

16.90 

5-9 

23.71 

34.7  „ 

10.00 

44-7 

15.06 

8.6 

28.8 

»7-7x  * 

5-6   I 

24.05  34 

35.8 

10.30  3** 

4^-7   ! 

13.3933 

6-4  ,0 

Aug.   7.8 

'^•54!^ 

5.8   ' 

24.39  ^^ 

3^-9 

10.62  3» 

41 -o  7 

15.72  ^ 

4.6^* 

17.7 

20.21  z 

6-3,^ 

24.73  ^^ 

38.1 

10.93  11 

39-7   X 

16.06  34 

3-3'^ 

27.7 

7-3 '** 

25.06  ^^ 

39.2  " 

11.243^ 

38.8   9 

16.40  34 

2.6    7 

82 

»3 

3a 

12 

30 

4 

33 

3 

Sept.  6.7 

^'•°3  ,8 
21.81  7* 

8.6 

25.38  ^, 

40.4     • 

"•54,^ 

38.4    „ 

^6-73  „ 

^•3    , 

16.7 

»°-3  11 

2569  f ' 

4^-5  " 

"•83'^ 

38-4  ! 

^7.04  I 

2.6    3 

26.6 

22.54  ^ 
23.22  "° 

23-83  ^! 

"•4" 

^598  ^^ 

42.5  'I 

12.10       ' 

38.9   5 

17.34^° 

3-5   ' 

Oct.    6.6 

•4-7 

17.3      fi 

26.25    ^ 

43-4  ; 

^2-34!^ 

39-8  ' 

17.60  ll 

4.8^3 

16.6 

26.49  't 

44.3  ; 

12.56" 

41.2  '* 

17.84  '^ 

6.7 '9 

S3 

28 

22 

7 

19 

17 

20 

22 

26.6 

24.36 

20.1 

26.71 

45.0  , 

12.75       . 

42 -9  _ 

18.04    , 

8.9   ^ 

Nov.   5.5 

24.80  '^^ 

23.0  ^^ 

26.90    9 

45.6  ^ 

12.91    '^ 

20 
44.9 

18.19  ^5 

11.4  ?5 

15.5 

25.1434 

26.0  3^ 

27.06  '^ 

46.2  ^ 

13.03    " 

22 

47-1  " 

18.31  " 

18.39 : 

^4-^  11 

^      ^5-5 

2538  '* 

29.1    ^^ 

27.19  ^3 

46.7    5 

I3.II       ^ 

49-3  " 

'6-9  ! 

Dec.    5.4 

2550  " 

32.1    ^^ 

27.28    9 

47.1    ^ 

13.16      5 

51-6  'i 

18.42  3 

19.6  'I 

0 

28 

5 

3 

I 

22 

2 

»7 

154 

25.50 

34.9 

27.33    ^ 

47.4    ^ 

13.17       , 

53-8 

18.40 

22.3 

254 

25.38    " 

^7-4  ,' 

27.34    , 

47.6    ' 

13.14      ^ 

55.9  ^3 
57.7 

18.35  ^ 

24-7  11 

35-4 

25.15    ^ 

39-7   ^ 

27.31    ^ 

47-7 

13.07    7 

18.25  '^ 

26.9  " 

Sec*,Tan5 

3.083            +2.916 

1.093      +0.442 

1.090      -0.43s 

1.243       ^-739 

Mean  Place 

i5*.6o7      6". 52 

22'. 158      23".90 

8-.8S3    69".o5 

14M89    35".93 

D>a,  Dm  a 

+0.06        -0.1 1 

+0.01             -0.02 

-o.oi        +0.02 

-0.02         +0.03 

!>♦«,  D«5 

+0.2 

+0.8      1 

+0.2 

+0.8      1 

+0.2 

+0.8       1 

+0.2 

+0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  SoUr 
Date. 


Jan.  0.4 
10.4 
20.3 

30.3 
Feb.    9.3 

19.2 

Mar.    1 .2 

II. 2 

21.2 

3I-I 

Apr.  1 0.1 
20.1 
30.1 

May  1 0.0 
20.0 

300 
June   8.9 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 
Nov.   5.5 

15-5 

25.5 
Dec.    5.5 

15.4 
254 

35-4 


Sec  6,  Tan  <5 
Mean  Place 


D>a,  Dm  a 


Mag.  3.2 


Right 
Ascension. 


h        m 

3  48 

38!23 

37-57  ., 
36.82  ^5 

36.01 
35-15 


Declina- 
tions. 


-7429 


81 
86 
88 


34.27 
33.39 

31.75!^ 
31.03 


88 
85 


30.40 
29.87 

29.47 

29.20 

29.06 

29.07 
29.21 
29.50 
29.91 

30.43 

3 1  06 

3177 
32.54 
33-36 

34.19 

35.00 
35.78 
36.50 
37.13 
37-65 

38-05 

38.31 
38.42 

38.38 

38.19 

37.85 
37-38 
36.78 


72 
63 

53 
40 

27 

I 

14 
29 

41 
52 
63 

71 

77 
82 

83 
81 

78 
72 

63 

52 
40 

26 

II 

4 
19 
34 

47 
60 


20 

14 

9 
4 

3 

8 


75.6 

.77.6 
179.0 

1799 
80.3 

80.0 

79'^  i^ 

Hi  ^8 
70.0 

73.7  II 
27 

71.0 

68.6  3° 

64.7  3^ 

61.2  3^ 

"■'  1: 

50.3  J 
46.9  3^ 

43-7  11 

40.8  ^9 
25 

38.3 

36.3 

34.7 
33.8 

33.5 


20 
16 

9 
3 
3 


9 

15 
21 


33-8 

34-7 
36-2 

383  „ 

40.8  *s 

30 

43.8 
47.0  I 

50.3    ^^ 

53.7   I't 

57.0  33 

60.1 
62.8  ^7 
65.2  '^ 


3.742  -3.606 

33*.4o8  69".93 

-0.08  +0.13 

+0.2  +0.8 


C  Peraei. 
MsLg.  2.9 


Right 
Ascension. 


m 


3  48 

8 
44.63 
44.58 
44.48 

44.35 
44.20 

44.02 
43-84 

43-66 
43-50 
43.37 


5 
o 

3 

5 
8 

8 
8 
6 

3 


43-27 
43.21 
43-21 
43.26 

43.36 

43.51 
43-72 
4396 

44-25 
44-56 

44.90 

45.25 
45.61 

45-97 
46.33 


6 
o 

5 
10 

15 

21 

24 
29 

31 
34 

35 
36 
36 
36 
34 


33 


46.67 
47.00 

47-32  3 
47.61  II 
47.88  ^7 


48.12 

48.33 
48.51 
48.65 

48.75 

48.81 
48.82 

48.79 


24 

21 
18 

14 
10' 

6 


Declinap 
tion  N. 


+  3137 


58.6 
59.0 

59-3 
59-4 
59.3 

59.0 
58.6 
58.0 
57.2 
56.4 

55-5 

54.7 

53.9 

53.1 
52.6 

52.2 
52.0 
52.0 
52.2 
52.6 

53.2 
540 

54-9 
55-9 
57.0 

58.2 

59.4 
60.6 

61.8 

62.9 

64.0 
65.1 
66.1 
67.0 

67.9 

68.6 

69-3 
69.8 


4 

3 

I 

I 
3 

4 
6 

8 

8 

9 

8 
8 
8 

5 
4 

2 
o 

2 

4 
6 

8 

9 
o 

I 

2 

3 
2 
2 
I 

I 

I 
o 

9 
9 

7 

7 
5 


1. 175       -»^.6i6 
43"-339    44". 70 


+0.01         -0.02 
+0.2  +0.8 

[Bph  14) 


9  H.  Camelop. 

Mag.  5.2 


Right 
Ascension. 


m 


3    49 


49.59 
49.43 
49-21 

48.93 
48.61 

48.26 
47.90 
47.56 
47.24 
46.97 

46.77 
46.64 

46.59 
46.64 

46.77 


16 
22 

28 
32 
35 

36 
34 
32 

27 

20 

13 

5 

5 

13 
22 


30 
38 
44 


46.99 
47-29 
47.67 
48.11 
48.60^9 
53 
49-13 

49-69 
50.27 

50.85 
51.44 


56 
58 
58 
59 
57 


52.01 

52.55 
53-07 
53-56 
54.00 

54-39 
54-72 

54.99 
55-19 
55-32 

55.37 
55.34 
55-24 


54 
52 
49 
44 
39 

33 

27 
20 

13 
5 

3 
10 


Declina- 
tion N. 


+  6051 


// 


47.9 

49-7 
51.0 

52.0 
52.5 

52.5 
52.1 
51-2 
49-9 
48.3 

46.4 

44.3 
42.1 

40.0 
37.9 

35.9 
34.2 

32.7 
31.5 
30.7 

30.2 
30.1 
30.3 
30.9 
31.8 

33.1 
34.6 

36.4 
38.4 
40.7 


18 

13 
10 

5 
o 

4 
9 

13 
16 

19 

21 
22 
21 
21 
20 

17 

15 
12 

8 

5 

I 

2 
6 

9 
13 

15 
18 

20 

23 
24 


24 
26 


43-1 

45-5 
48.1 
50.6  ^5 

53.1  '' 

55-5 

57-7  ,„ 
59-6  '9 


22 


2.054         +1.794 

47».65i    28".86 


+0.04 
+0.2 


~o.o6 
+0.8 


f  Persei. 

Mag.  3.0 


Right 
Ascension. 


m 


3    52 

s 
6.12 

6.06    ^ 

5-95  „ 
5-80  's 

5-62  '» 

20 


5.42 
5.22 


20 
20 


5-02 
4.83  \l 

4.68  'S 


4.57 
4-50 

4-49 

4-53 
4.64 

4.80 
5.02 
5.28 
5.58 
5.92 


10.42 
10.53 


10.59    ^ 
10.61 
10.58    3 


Declina- 
tion N. 


+  39  45 


ft 


II 

7 

I 

4 
II 

16 

22 

26 

30 
34 

37 

^•^^  .8 
6.67  3^ 

7.06  39 
7.46  4° 

^'^  % 
8.23 
8.60  37 

8.95  ^^ 
9.27  3^ 

9-57  ^° 

27 

9-^4  „ 

10.07    3 

10.26  'I 
16 

II 


59-9 
60.8 

6x1.4 

61.7 

61.8 

61.6 
61.2 
60.5 
59-6 
58.5 

57.3 
56.1 

54.9 
53.7 
52.7 

51.8 

51. 1 
50.7 
50.4 
50.4 

50.7 
51.2 

i5i-9 
152.8 

53.9 

55.1 

56.4 

57.7 

59-1 
60.6 

62.1 
63.6 
65.0 
66.4 
67.8 

69.0 
70.1 
71.0 


9 
6 

3 

1 

2 

4 

7 

9 
II 

13 

12 
12 
12 
10 

9 

7 

4 

3 
o 

3 

5 

/ 

9 
II 

12 

'3 
13 
14 
IS 
15 

15 
14 
14 

14 
12 

II 
9 


1. 301        •K>.832 
4V728    44".48 


+0.02 
+0.2 


-0.03 

+0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Persd. 

r 

Erldani. 

A.  Taurl. 

(^  BeticaU. 

Mean  Solar 

Mag.  4.0 

1 

Mag.  3.2 

Var.  3.3-4-2 

Mag.  4.4 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h       m 

0       / 

h 

m 

0       t 

h       m 

0 

t 

h      m 

0       / 

3    53 

+  3532 
11 

3      54 

-1344 

3    55 

+  12 
If 

14 

3  57 

-6137 

Jan.    0.4 

s 

24.22 

54-7    , 

s 

2.34 

6 

^5-5  ,, 

s 

56.09 

62.6 

25-55  ,„ 

97-2 

10.4 

24.17  I 

55-4   I 

2.28 

66.9  ^ 

56.05  *• 

62.2 

4 

25-25  \. 
24-89  ff 

99-4  „ 

20.3 

24.07  ^^ 

55-9   * 

2.19 

9 

68.1  " 

55.98    7 

61.8 

4 

loi.i  '7 

30-3 

23.93  ,^ 

23.77  ,3 

56.1    ' 

2.06 

13 

69.1 

55.87 

61.4 

4 

24-49  ^ 

102.3 '! 

102.9 

0 

Feb.    9.3 

56.1    " 

2 

1.92 

14 
16 

69.8     7 

3 

55.74  4 

61. 1 

3 
4 

24.05  •** 
45 

19-3 

23.59  _ 

55-9    , 

1.76 

V  fm 

70.1 

55.59  .g 

55-43  -, 

60.7 

«% 

23-14  \, 

102.9      . 

Mar.    1.2 

23.39  ,^ 

55-5  ; 

1.59 

17 

70.2 

60.4 

3 

0 

102.4 

11.2 

23.20    ^ 

54-8   I 

1.42 

17 

70.0 

55.28  »s 

60.1 

3 

22,69 

10 

101.4 

21.2 

23.03  \l 

8 

540 

1.26 

16 

69.5    ! 

55.14   t 

59.9 

2 

22.27  ^ 

99-8  ! 

311 

22.88  '5 

53-1    ' 

1. 13 

13 

68.7    * 

55.01    3 

59.8 

I 

21.88  39 

97-8  ^° 

10 

10 

10 

II 

9 

I 

Zi 

»S 

Apr.  1 0.1 

22.78 

22.72 

521  „ 

1.03 

676  ^, 

54.92    ^ 

59.7 

2^-55  „ 

92-5  „ 

20.1 

0.96 

7 

66.3  \\ 

54.87    ^ 

59.8 

I 

21.28  "7 

30.1 

22.70  ^ 

^-«.  ^  10 
50.0 

0.93 

3 

^4-7    8 

54.86    \ 

60.0 

2 

21.07  "• 

89-4^^ 

May  1 0.0 

22.75    5 

49.1    I 
48.3   I 

0.95 

2 
6 

5489    ^ 
54-97  , 

60.4 

4 
6 

20.95 

86.0  ^^ 

20.0 

22.85  '"^ 

1. 01 

60.8  " 

6i.o 

20.91   •* 

82.5^5 

15 

6 

II 

21 

13 

7 

4 

36 

30.0 

23.00 

47.7    , 

1. 12 

58-7  „ 

55.10 

61.7 

20.95  „ 

7«-^6 
75-3 1, 

June   8.9 

23.21  l\ 

47.2    5 

1.27 

^5 

564  :^ 

55.27  ,; 

62.6 

9 

12 

2^-°7  ' 

18.9 

^346  ^J 

2 
47.0    ^ 

1.46 

19 

54'    ' 

55.48  " 

63.6 

10 

20 

71.8^5 

28.9 

23.75  ,^ 

47.0    ^ 

1.68 

32 

51-8  ^f 

55.72  ';♦ 

64.8 

12 

^^•54  !I 

68.5  33 

July    8.9 

24.07  I 

2 

47.2  " 

1.94 

30 

49.6  " 

55-99  J 

66.0 

12 

21.88  34 

65-5  f! 

35 

4 

27 

21 

30 

13 

40 

27 

18.8 

24.42 

47-6    , 
48.2   J 

2.21 

47-5  ,^ 

5^-29  ,„ 

67.3 

22.28 

62.8 

28.8 

24.79  ^J 

2.51 

30 

45-6   ^ 

56-59  ^^ 

68.6 

13 

22.72  44 

60.5^3 

Aug.   7.8 

25.16  37 

49.0  * 

2.81 

30 

43.9  7 

56-91  f. 

69.9 

13 

23.1947 

58.8  ;7 

17.8 

25.54  3 

49.9  ,^ 

3.12 

31 

#4  tfte 

5723  ^ 

71. 1 

12 

23.69  5 

57-6  " 
57-0  J 

27.7 

25.91  ^J 

5i-o" 

3.42 

30 

41.5    " 

57-54  ^ 

72.2 

IX 

24.19  \^ 

36 

ZI 

30 

6 

31 

9 

50 

0 

Sept.  6.7 

26.27 
26.62  35 

5^-'  12 

3.72 

38 

409    ^ 

57-^5  ,^ 

73.1 

fi 

^4-69  ^ 

57-0 
57-7 ,; 

16.7 

53-3  " 

4.00 

40.7     . 

58.14  Z 
58.68  "^ 

73.9 

0 
6 

26.6 

26.95  33 

54-6  \\ 

4.27 

27 

40.9    . 
41.5    ^ 

74.5 

25.61  4* 

59.0  3 

Oct.    6.6 

27.26^' 

55-9   f 

4-51 

24 

74.9 

4 

26.01  4° 

60.9  ^ 

16.6 

57-1  " 
•    13 

4.74 

23 
19 

42.4    ^ 

58.92  "'* 

21 

75.1 

3 
I 

26.36  35 

^     28 

63-2  :i 

26.6 

27-80  ,, 

584  „ 

4-93 

43-6  „ 

59.13   _^ 

75.2 

26.64 

66.0 

Nov.   5.5 

28.02  " 

59-6 

5.10 

17 

45-1 

59.32    9 

59.48  ^ 

75.1 

I 

26.84  '''' 

69.1^' 

15.5 

28.21  '9 

60.8" 

524 

14 

46.8   ^ 

48.6 ; 

74-9 

2 

26.97  '3 

72.4^^ 

25.5 

28.36  js 

62.0  " 

5.35 

II 

59.61  ^3 

74.6 

3 

27.02    ^ 

75-8 't 

I>ec.    5.5 

28.47 '; 

63.1  " 

10 

5.42 

7 
3 

5-5  1^ 

59.70    ^ 

74.2 

4 
4 

26.99    3 
12 

79-1  ^^^ 

15.4 

28.54 , 

64.1       « 
64.9      I 
65.7      ^ 

5.45 

52-3  „ 

59.76    ^ 

73.8 

26.87 

82-3  ,„ 

254 

28.56  ^ 

5-45 

0 

55.0 

59.78    ^ 

73.4 

4 

26.68  '2 
26.42  ^^ 

85-2  '9 

35.4 

28.53  2 

5.41 

4 

59.76 

730 

4 

87.7  '^ 

Sec  (J,  Tan  (5 

1.229      "*^-7^5 

1.029      "^.245 

1.023       +0.21 

7 

2.105      -1-851 

Mean  Place 

22'.869    40".  18 

©■.994    68".99 

54-.838    53".24 

r 

22«.745    93".02 

D>a,  D«a 

+0.02         -0.03 

-o.oi         +0.01 

0.00        -0.01 

-0.04        +0.06 

I>*«,  D«d 

+0.2 

+0.9           1 

+O.S 

\ 

+0.9           1 

+0.2 

+0.9 

+0.2 

+0.9 

84368^—1914 21 
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APPARENT  PLACES  OF  STARS,  1914 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


rTwaxi, 

ATftui. 

c  Penel. 

/>Taiui. 

Mean  Solar 

Mag.  3.9 

Mag.  4.5 

Mag.  4.0 

Mag.  5.6 

Date. 

Right 

Declinap   | 

Right 

Declina- 

Right 

Declina- 

Right 

DecUna- 

tioa^ 

r. 

AsGcnsaoa. 

tioaN. 

Asoensioa. 

tion  N. 

Ascension. 

tionN. 

h       xn 

• 

/ 

h       m 

•         r 

h       m 

•      t 

h       m 

•        r 

3  58 

+  545 

0f 

3    59 

-f  21  50 

4   2 

•f47  29 

4   5 

+  2615 

f0 

Jan.    0.4 

5 
36.08 

13.I 

s 

37.80 

WW 

635   , 

s 

26.41 

WW 

18.5 

36*78  ^ 

38.8 

10.4 

36.04  * 

12.4 

7 
6 

6 

37-76  * 

37.68 1 

63.6  ; 

26.34  „ 

•  ^  ..    12 

^9-7  ,^ 

36.74 : 

39.0 

20.3 

35-97  „ 

II.8 

63.5  I 

26.21  '3 

20.7 

36.67  7 

39-2 

30.3 

35-86 

II. 2 

37-58  ° 

63.4  I 

26.04  '^ 

21.4    7 

36-55 " 

39.2 

Feb.    9.3 

35-73  1^ 

10.8 

4 
4 

37-44  \t 

63.2; 

25.84  *" 
a3 

21.7    3 
0 

36-4X  ;^ 

39.1   , 

193 

35-58 

10.4 

37-^8  x6 
37-12  " 

62.9 

^5-6i  „ 

21.7 

36.25  ^, 

38.9  , 

Mar.    1 .2 

35-43  J. 
35-27   ' 

10. 1 

3 

62.5    4 

25.36  "5 

21.3    4 

36.08  ^7 

38.6  3 

II. 2 

9.9 

2 

36.95  11 

62.1    4 

25-12  '* 

20.6    " 

35-91  ^7 
35.75   ^ 

38.1 

21.2 

35-13   * 

9.9 

0 

36.80  ^s 

61.6    5 

23 

24-90  ,„ 

»9-7   9 

37-6  I 
37-0  ° 

31.1 

35-01  " 

1 0.0 

I 

36.67  ;3 

61.2    ^ 

24-71    ' 

18.5  " 

35.61  ]* 

9 

2 

10 

S 

14 

»4 

II 

0 

Apr.  1 0.1 

34-92 
34-86   J 

10.2 

36.57        . 

60.7 

24-57  „ 

17.1 

35.50 
35.44   ° 

36.4  , 

35.8; 

20.1 

10.6 

4 
6 
8 

36.52        ^ 

60.4    3 

24-47    ° 

;io  ^^ 

36.1 

34-84   ' 

II. 2 

36.51         ' 

60.1    3 

24-44    , 

35.42 

35.3  [ 

May  1 0.0 

34-87   I 

12.0 

36.54       ^ 

59.9    ^ 

24-47  ^l 

35.45   1 
35.53   ° 

34.9  , 

20.0 

34-94   ' 

12.9 

9 

36.63    ^9 

59-9 

24-57   ^ 

ii.o"* 

34.6  i 

13 

ZI 

13 

I 

17 

14 

13 

2 

30.0 

35-06 

14.0 

36.76 

3^-94  ll 

60.0 

^4-74  ,^ 

9-6  X, 

35-66 
35.84  '* 

34.4 , 

June  9.0 

3523  ll 

15-3 

13 

60.4   ;[ 

24.96  " 

25.24 :! 

8.4" 

34.5 , 

18.9 

35-43    ° 

16.6 

13 

37-^6" 

60.8    ^ 

7-5   I 

36.06  " 

3632  !f 

34.7 , 

28.9 

35-66   ^ 

18.1 

15 

37.69  f 

61.5    J 

25.57 ;; 

35.1  * 

July    8.9 

35-92  *^ 

19.6 

IS 

62.3    * 

25.94  ^^ 

6.5   ^ 

36.61  "9 

35.6  5, 

38 

15 

31 

9 

39 

2 

31 

7 

18.8 

36.20 

21. 1 

38.00 

^3-2  _ 

26.33 

6-3    , 

36.92 

36.3  g 
37.1  „ 

28.8 

3650  ^ 

22.6 

IS 

38.32  3^ 

^4-2  Z 

^^•75  ^ 

6-5  ! 

37.25  ;^ 

Aug.   7.8 

36.81  3' 

239 

13 

38.65  11 

65.2  - 

27.19^ 

6.9  ;^ 

7-5   ' 

37-59 !: 

38.0  9 

17.8 

37.12  3 

25.1 

12 

38.99  34 

^^•3  " 

27.63  ^ 

37-93  n 

38-9  ' 

27.7 

37-42  3° 

26.2 

II 

39.32  33 

67.3 '; 

28.07  ^ 

8.4   ' 

38.27  34 

39-9  0 

30 

9 

32 

10 

43 

II 

34 

10 

Sept.  6.7 

37-72  ,„ 

27.1 

6 

39.64  ,, 

68.3 

28.50 

9-5  „ 

38.61 

40.9  -„ 

16.7 

38.01  ^9 

27.7 

39.95  l^ 

69.2  9 

28.92  ^ 

10.7  ,, 

38.93  ^^ 

41.9 " 

26.7 

38.28  'I 

28.1 

4 

40.25  3° 

70.1  9 

29.32  ^° 

12.1  '1 

'3-7 :' 

39- 24  :„ 

42.8  9 

Oct.    6.6 

38.54  ^; 

28.3 

2 

40.53  '' 

70-8  7 

29.69  37 

39-53  *' 

43-7  1 
44-5   , 

16.6 

38.77  '^ 

28.2 

I 

40.78  ^5 

71-5  ' 

30.03  34 

.15.4' 

39-80  11 

21 

3 

33 

5 

31 

17 

«S 

7 

26.6 

38.98 

27.9 

41.01 

72-0 

30.34    « 
30.62  ^« 

In  ^  '8 

Hi  ^8 
24.3  ^^ 

40-05  „ 

45-^  6 

Nov.   5.5 

39- '7   ! 

27.5 

4 
6 

41-22" 

72-5  ! 

40.27    8 
40.45  „ 

45-8  , 

15.5 

3932  '^ 

26.9 

41-39    ,; 

72.8  3 

30.85  ^3 

46-4  J 

25-5 

39.45    I 

26.2 

7 
8 

8 

41-53      t 

73.1  ^ 

31.04    9 

40.60    * 

47-0  , 

Dec.    5.5 

39.54   ^ 

25.4 

41.64    " 

7 

73-3  ^ 

31.17  'I 

40.72  "    47-5  I 

15.4 

39.60 

24.6 

8 
8 

41.71 

73-5  , 

31.25    ^ 

26.0 

40.80 

47-9  , 

25-4 

39.62    ^ 

23.8 

41.73       ^ 

73-6  I 

31.27 

^7-5   f 

40.83    3 

48.2  3 

35.4 

39.60 

23.0 

41.72 

73.6  ° 

31.23    "^ 

28.9  '4 

40.82    ' 

48.5  ^ 

Sec  5,  Tan  S 

1.005      +0.101  .| 

1.077 

+0.401 

1.480       +1.091 

1. 115      ^.493 

Mean  Place 

34".8i2      5".i6 

36-.509    5i".99 

24".8o3      i".99 

35'.430    26".43 

D'^l/a,  Dwo 

0.00          0.00 

+0.01          -O.OI 

+0.03        -0.04 

+0.01         -0.0a 

D*  5,  D«  S 

+0.2 

+0.9 

+0.2 

+0.9       1 

+0.2 

+0.9 

+0.2 

+0.9 

LEph  X4l 


APPARENT  PLACES  OF  STARS,  1914. 


323 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


McanSobr 
Bate. 


Jan.    0.4 

10.4 
20.3 

30.3 

Feb.    9.3 

19.3 
Mar.    1.2 

11.2 

21.2 

31-2 

Apr.  10. 1 
20.1 

30- 1 
May  1 0.0 

20.0 

300 
June  9.0 

18.9 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 
Nov.   5.6 

15.5 

255 
Dec.    5.5 

15-4 
254 
35-4 


Sec  5,  Tan  d 
Mean  Place 


D>a,  Dm  a 
D^  6,  Dm  d 


o^Szidani. 

Mag.  4.1 


Asceosuui. 


h      m 

4  7 

8 
41.36 

41-31 
41    23 

41.12 

40.99 

40-83 
40.67 

40.51 

40.35 
40.22 


5 
8 

I 

3 
6 

6 
6 
6 

3 


40.11 
40.04 
40.01 
40.02 
40.07 

40.17 
40.32 

40.50 
40.72 
40.96 


7 
3 

X 

S 
10 

15 
z8 

32 

24 
27 


41.23 

^^•52   ,^ 
41.82  3^ 


29 


42.12 
42.42 

42.72 
43.00 


30 
30 
30 

28 
27 


43.53  .. 
43.76  3 


43.97 
44.16 

44.31 
44-43 
44.52 

44.58 
44.60 

44-58 


21 

19 

IS 
12 

9 
6 


Declina- 
tions. 


-73 


*/ 


34-6 
35.8 

36.9 
37.8 

38.4 

38.8 

39.0 

390 

38.7 
38.2 

37.4 
36.4 
35.2 

33-8 
32.2 

30.4 
28.5 

26.5 

24.5 
22.5 

20.6 
18.8 
17.2 

15.9 
14.8 

14.1 

13.7 

13-7 
14.0 

14.7 

15-6 
i6.8 
18.1 
19.6 
21. 1 

22.7 
24.1 

25-5 


12 
XI 

9 
6 


2 
o 

3 

5 
8 

10 
12 

14 
16 

18 

19 
20 

20 

20 

19 

18 
16 

13 
II 

7 

4 
o 

3 
7 
9 

12 

13 

15 

15 
16 

14 

14 


1.008      -^.124 
40*.oo7    39".8o 


0.00 
+0.2 


0.00 
+0.9 


)LI  Tftnii. 
Mag.  4.3 


Riffht 
Asoexisioa. 


h      m 

4    10 

8 
53.10 

53-07 
53.00 
52.90 

52.77 

52.62 

52.47 

52.31 
52.16 

52.03 


3 

7 
o 

3 

S 

5 
6 

S 
3 


51.93 
51.86 

51.84 
51.86 

51.92 


7 
2 

2 

6 

II 


52.03 
52.18  '5 

52.38  ^^ 
52.61  ^3 
52.86  '5 


53.14 
53-44 
53-74 
54-05 
54.36 

54.67 
5496 

55.24 
55-51 
55.76 

55-98 
56.18 

56.35 

56.49 
56.60 

56.67 
56.70 
56.69 


28 

30 
30 
31 
31 
31 

29 
28 
27 

as 
22 

20 

17 
14 
II 

7 

3 

I 


Declina- 
tion N. 


+    840 


tt 


48.5 
48.0 

47.4 
46.9 

46.5 

46.1 

45.9 
45.7 
45.5 

45-5 

45-6 

45-9 

46.3 

46.9 
47.6 

48.5 

49.5 

50.7 
52.0 

53.3 

54.7 
56:0 

57.2 

58.4 

59.4 

60.3 
60.9 
61.4 
61.6 
61.6 

61.4 
61. 1 
60.6 
60.0 

59.4 

58.8 
58.1 
57.5 


S 
6 

5 

4 
4 


3 
4 
6 

7 
9 

10 
12 

13 
13 
14 

13 
12 

12 
10 


6 

5 


3 

S 
6 

6 

6 

7 
6 


1. 012      +0.153 
5i'.777    39".92 


0.00  0.00 

+0.2  +0.9 

(Eph  14) 


at  Horologll. 
Mag.  3.8 


Right 
Ascension. 


h 
4 


m 
II 


8 
10.98 
10.85    '^ 

10.68  '7 
10.47  " 
10.24 


23 
26 


9.98 
9.71 

9.45 
9.20 

8.97 

8.78 
8.63 
8.52 

8.47 
8.47 

8.53 
8.64 

8.81 

9.02 

9.28 

9.57 

9.89 
0.23 

0.59 
0.95 

1.30 
1.64 
1.97 
2.27 

2.54 

2.77 
2.97 

3.11 
3-21 
3.26 

3.26 
3.21 
3." 


27 
26 

as 
23 
19 

IS 

II 

5 
o 

6 

II 

17 
21 

26 

29 

32 
34 
36 
36 
3S 

34 

33 

30 
27 

23 

20 

14 
10 

S 
o 

S 
10 


Declina- 
tions. 


—  42  29 


// 


^3-5  „ 
85.8  ^l 

87.6  '» 

89.0 

89.9 


14 
9 
4 


90.3 

^.3 
89.7 

88.6 
87.1 


85.2 
82.9 
80.3 

77-4 
74.4 


o 

6 

II 

IS 
19 

23 
26 


29 

30 
32 
71.2 

64.6  33 
61.53' 
58.5 


55.8 
53-5 
51-5 
50.1 

49.2 

48.9 
49.1 

49.9 

51-3 
53-2 


30 
27 


23 
20 

14 
9 
3 

2 
8 

14 
19 

23 


27 


55.5 
58.2 

61. 1  "9 

64.2  3^ 

67.3  ^' 


70.2 
73.0 

75.5 


29 

28 
25 


1.356      -0.916 
9*.  109    82 ".50 


-0.02 

+0.2 


40.03 
+0.9 


a  BettcQli. 
Mag.  3.4 


Right 
Ascension. 


h 
4 


m 
13 


20.21 


21.73  ,^ 

21.43  L 
21.07 

20.66  ^^ 
45 

47 

9.74  ^^ 

8.31  ^^ 
7.89^ 

37 
7.52 
7.20^ 
6.96  '4 
6.80 
6.71 


16 
9 


6.72    ^ 
6.80    * 

6.97  '^ 


7.22 


25 

'■"  % 

7.92 
8.36^ 
8.83  ^7 

9.33  ^° 

9.85  ^' 
51 

20.36 
20.86  5® 

21.33'*^ 
21.76  ^3 
'     38 


22.14 

22.46 
22.70 
22.86 

22.94 
22.93 

22.84 

22.66 

22.41 


32 

24 
16 

8 

I 

9 

18 
25 


Dedinsp 
tionS. 


—  6240 


// 


83.2 
85.6 

87.5 
88.9 

89.7 

90.0 
89.7 
88.9 

87.5 
85-7 


83.4 
80.7 

77-7 

74.5 
71.0 


24 
19 
14 

8 
3 

3 
8 

14 
18 

23 


27 
30 
32 

35 
35 

63.9  ^^ 
60.435 


57.0 
53.9 


34 

31 
28 


51. 1 

4S-7  \t 

46.8  '9 

45.5 '' 

44-7 


8 


44.6 

45-1 
46.2 

47.9 
50.2 


5 

XI 

17 
23 
27 


52.9  „ 

56.0  3' 

59.3  tt 
62.7  34 

66.1  34 
33 

69.4 


72.4 
75.1 


30 
27 


2.179      -1.936 
i8».776    8o".i2 


-0.05 
+o.a 


+0.06 
+0.9 
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'Mean  Solar 
Date. 


Jan.    0.4 

10.4 
20.3 

30-3 

Feb.    9.3 

19.3 
Mar.    1.2 

II. 2 

21.2 

312 

Apr.  10. 1 
20.1 
30.1 

May  lo.o 
20.0 

30.0 

June  9.0 

18.9 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 
Nov.   5.6 

15.5 

25.5 
Dec.    5.5 

15.4 
254 
35-4 

Sec  5,  Tan  d 
Mean  Place 


y  Tami. 

Mag.  3.9 


Right 
Ascension. 


h 
4 


m 
14 


55.19 
55.16 

5509 

54-99 
54.87 

5472 
54.56 
5440 
54.25 
54." 

54-OI 

53-94 

53-91 

53.93 
54.00 


3 

7 
10 

13 

15 

16 
16 

15 
14 
10 

7 

3 

3 

7 
II 


54.11 
54.26  '5 

54-46  Z 
54.69 
54.95  ,^ 

55.24 

55.55  l\ 
55.86  3^ 

56.18  3^ 

56.50  3' 
31 

56.81 
57.12 

57-41 
5769 
57.95 

58-18 
58.39 
58.57 
58.72 
58.84 

58.92 
58.96 
58.95 


31 
29 

38 

36 

31 
18 

15 
12 

8 

4 

I 


Declina- 
tion N. 


+  1525 


// 


24.8 
24.5 

24-3 
24.0 

23.7 

23.4 
23.1 
22.8 
22.5 
22.3 

22.2 
22.1 
22.2 
22.4 
22.7 

23.2 

23.8. 

24.6 

25.4 
26.4 

27.5 
28.6 

29.7 

30.7 
31.7 

32.6 

33.3 
33.9 

34-4 
34.7 

34.8 
34.8 

34.7 
34.6 

34-4 

34.1 
33-8 

33.5 


3 
2 

3 
3 
3 

3 
3 

3 

2 


I 
I 
2 

3 
S 

6 

8 

8 

10 

II 

II 
II 
10 
10 


7 
6 

5 

3 

I 

o 

I 
I 
2 


3 
3 


1.037       +0.276 
53".842     I4".79 


+0.01 
+0.2 


-o.oi 
+0.9 


(J^Taurl. 
Mag.  3.9 


Right 
Ascension. 


h 
4 


m 
17 


s 

59.74 
59.72 
59.66 

59.56 

59.43 

59.28 
59.12 
58.96 
58.80 
58.67 

58.56 

58.49 
58.46 

58.47 
58.54 


2 
6 
o 

3 
5 

6 
6 
6 

3 


7 

3 

I 

7 
II 


20 


58.65 
58.80  ^5 

59.00  " 

59.24 
59.50 


24 
26 
29 


59-79 
60.09 

60.41 

60.73 

61.05 


30 
3a 
32 
32 
32 

61-37  ,^ 
61.68  3' 
61.983° 

62.26 
62.52 


62.76 
62,98 

63.17 
63.32 

63.44 

63.52 
63.57 
63.57 


28 
26 

24 


22 

19 

15 
12 

8 

5 
o 


Declina- 
tion N. 


+  17  20 


tt 


40.3 
40.1 

39.9 
39.7 
39.5 

39.2 

38.9 
38.6 

38.3 
38.0 

37.8 

37.7 
37.6 

37.7 
37.9 

38.2 

38.7 

39.4 
40.2 

41. 1 

42.0 

43.1 
44.1 

45.1 
46.0 

46.9 
47.6 

48.3 

48.7 
49.1 

49.3 

49-4 
49.4 
49.4 
49.3 

49.1 

48.9 
48.7 


2 
2 
2 

3 

3 

3 

3 

3 
2 

I 
I 
I 
2 

3 

5 

7 
8 

9 
9 

II 
10 
10 

9 
9 

7 
7 

4 

4 

2 

I 
o 
o 

I 

3 

2 
2 


1.048         +0.312 

58-.384    29".92 


+0.01         -0.01 
+0.2  +0.9 

[Eph  X4l 


v^  Erldani. 
Mag.  4.1 


Right 
Ascension. 


h       m 

4    20 

s 
50.08 

49.99  ^l 

49.86  ;3 

20 
21 


49.70 
49.50 


49.29  _ 
49.06  3 

48.83 
48.61 
48.42 


48.25 
48.11 
48.02 

47.98 
47.99 

48.05 
48.16 

48.31- 
48.51 
48.75 

49.02 
49.32 

49.63 
49.96 
50.29 

50.62 

50.94 
51.25 
51.53 
51.79 

52.02 
52.22 
52.38 
52.49 
52.57 

52.60 

52.58 
52.52 


23 
22 

19 

17 


14 
9 
4 
I 

6 

II 

IS 
20 

24 
27 

30 
31 
iZ 
33 
33 

32 

31 
28 

26 

23 

30 

16 

II 

8 

3 

2 
6 


Declina- 
tions. 


-3412 


// 


57.2 

59.4 
61.2 

62.6 

63.6 

64.1 
64.2 

63.9 
63.1 

61.9 

60.3 

58.3 
56.0 

53.4 
50.6 


22 
18 

14 
10 

5 


3 
8 

12 

16 

20 

23 
26 

38 
29 


30 
30 
30 


47.7 

44-7 
41.7 

38.7 

33.2 

30.9 
28.9 

27.4 

26.4 


23 
30 

15 
10 

s 


25.9 

25.9 
26.5 

27.6 
29.2 

31.3 

33.7 

36.3 

39.1 
41.9 

44.7 

47-3 
49.7 


o 
6 
II 
16 

31 

24 
36 

38 

38 

28 

26 

24 


1.209         -0.680 

48».38o    S7".9i 


-0.02 
+0.2 


+0.02 
+0.9 


f  Tanxi. 

Mag.  3.6 


Right 
Ascension. 


h       m 

4    23 

36^98 
36.96 
36.90 
36.80 
36.67 


2 
6 


36.52 
36.36 
36.20 
36.04 
35.90 

35.78 

35.71 
35.68 

35-69 
35.75 

35.85 
36.00 

36.20 

36.43 
36.69 


10 

13 
15 

16 
16 
16 

14 
12 

7 

3 

I 

6 
10 

IS 

30 

23 
36 

29 


36.98 

37.28  3° 
37.60  3^ 
37.92  32 
38.25 


33 

32 


32 
30 
29 


38.57 
38.89 

39.19 
39.48 

39.75  J^ 

40.00 
40.22 
40.41 

40.57 

40.70  ^ 


22 

19 
16 


40.79 
40.84 

40.85 


5 
I 


DecUna- 
tioo  N. 


+  1859 

36.6 

36.5      \ 

36.4      I 
36.2      "^ 

36.0     ^ 


35.8 
35.5 

35-2 

34.9 
34-6 

34.3 

34.1 

34.0 

34.0 

34.1 

34-3 

34-7 
35.2 

35.9 
36.7 

37.5 

38.5 

39-4^ 

40.3 
41.2 

42.1 
42.8 

43.4 
43.9 
44-3 

44-6 
44-8 

44.9 
44.9 
44.9 

44.8 

44.7 
44.6 


3 

3 
3 

3 


4 

5 

/ 
8 

8 

xo 

9 
9 
9 
9 

7 
6 

5 

4 
3 


1.058       +0.344 
35*-584    25".99 


+0.01 
+0.2 


-O.OI 

+0.9 
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6  Kens8e. 

m  Persei. 

a  Tanri. 

V  Sridanl. 

Mean  Solar 

Mag.  5.6 

Mag.  6.1 

Mag.  I.I 

Mag.  4.1 

Date. 

PiRht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declixi*. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tionS. 

h        m 

0         r 

h        m 

0       / 

h         m 

•       / 

h        m 

•      $ 

4  23 

—  80  24 

4  27 

+  4252 

4    30 

+  16  20 

MB 

4    32 

-331 

Jan.    0.4 

5331  ,„, 

61.5 

8 
23.30 

67.1 

60.45 

WW 

24.1  ^ 

8 

2.65 

'W 

32-6  „ 

10.4 

65-7  _ 

23.26      \ 
23.18    ^^ 

68.2 " 

60.44  ! 
60.38  ^ 

23.9  , 

2.63    ' 
2-57  ,! 

33-8  " 

20.4 

69.1  I 

23.6    3 

34-8  *° 

30.3 

49-8o!! 

67.1  '^ 

67.9  , 

23.04    ^ 

69.8  \ 

60.29  9 

23.4  ^ 

2-47    ° 

35.7  % 

Feb.    9.3 

4838  ^^ 

22.87       ^ 

70.3    5 

60.17 " 

23.2  ^ 

/»   ^1-     ^2 
2.35     ,, 

36.4   \ 

148 

3 

20 

I 

15 

3 

IS 

5 

19.3 

46-90, .„ 

68.2 

^^•67  „ 

704    , 

60.02 

59.86  ^\ 

22.9 

2-20      . 

36.9    , 

Mar.    1.2 

45-41   « 

67.9   0 

22 

70.3     , 

22.6    3 

2.04 

37.2    3 

II. 2 

43-93  f 

67- » ,: 

22.22     3 

69.8    I 

10 

59.70 

22.4   2 

'•87  !^ 

37.3 

21.2 

42-5'  Z 

65-7  ^ 

22.01   ^' 

69.1    7 

10 
59.54  *^ 

22.1     3 

'•7' ; 

2 

37.1 

31-2 

4'-^7  ft 

63-8 !? 

21.82  '9 

68.2    9 

59.40   ^ 

21.9     * 

1.57  '* 

36.8    3 

121 

22 

15 

II 

12 

2 

12 

6 

Apr.  1 0.1 

3996    . 
38-90'!$ 

61.6 , 

59-0 :' 

21.67 

67.1 

59.28 
59.20 

21.7 

1.45  „ 

36.2 

20.1 

21.56" 

659  " 

21.7 

1.36  9 

35.5    ^ 

30.1 

38.01  89 

56-°  '! 

21.51       5 

64.6    3 

59.16    4 

21.7     ° 

1.31  ^ 

10 
34.5  ' 

May  10. 1 

37-32  ^ 

52.8  3» 

21.51      ° 

63-3 

59.16   ^ 

21.8     ' 

1.30  ^ 

12 

33-3 " 

20.0 

36.83  49 

49.4  ^t 

21.58      7 

62.1  " 

59.21    5 

22.0   * 

1-34    0 

•32.0  '3 

»7 

35 

12 

12 

10 

4 

8 

»S 

30.0 

36.56 

45-9  „ 

21.70 

21.88  ^* 

60.9 

5931  ^^ 

22.4 

^•42  „ 

30.5  „ 

June   9.0 

36.52     * 
36-70   "f 

42.4  Z. 

59-9  '° 
59-'    I 

59-45  \l 

22.9    5 

>-54 

28.8  *7 

18.9 

39.0  f 

22.12^^ 

59.64  '^ 

23.6  ; 

1. 71  ^7 

27-'  !I 

28.9 

37-10  1° 
37-70  J 

35.8  f^ 

2  2  40 

58.5    ' 

59.86  " 

24.3  ; 

'-9'  » 

^3-5  J 

July    8.9 

32.8  3° 
27 

22.72  3^ 
36 

58.0   5 

2 

60.11  "5 

28 

25.2  9 

2.14  *3 

18.9 

38.49     . 

30.1 

23.08 
23.46  ^° 

57-8 

60.39 

26.1 

2-39    - 

2^-7  ,. 

28.8 

39-44  ,!^ 

27.7  .* 

25-9 ,! 

57-8   ° 

60.68  ^9 

27.1 '° 

=^•67  !! 

20.1  '<* 

Aug.    7.8 

40-53  ^^ 

23.85  ^9 

58.1    3 

60.99  3' 

28.1  ^° 

2-96 !' 

18.6  'S 

17.8 

41-72     ' 

24.6 ' 

24,0    " 

24.26  4' 

58.5    ^ 

59-1     a 

61.31  3^ 

29.0  9 

3-26  3« 

^7-3  :! 

27.8 

42-97    1 

24.67  4^ 

61.6332 

29.9  ^ 

3.56  3° 

16.3  " 

128 

I 

41 

8 

32 

7 

30 

7 

Sept.  6.7 

44-^5  „, 
45-51  "° 

239  . 

25.08 

59.9    „ 

61.95  „ 

30.6 

3-86 

15-6 

16.7 

^4-4  „ 

25.48  z 

60.8    9 

62.26  3^ 

31.3  I 

4-^5  Z 

15.2    * 

26.7 

46-70"' 
47-78  "f 

27-4   ° 

25.87  ^9 
26.23 

61.9" 

62.56  3<^ 

31.8  5 

4-43    ! 

15.1    ' 

Oct.     6.6 

63.0 

^^•^5  :^ 

32.2  4 

4-70 

15.3   \ 

16.6 

48.72  9^ 

^^  /:  22 

26.58  35 

64-3  \l 

63.12  ^7 

32.4  "* 

4-95  !5 

'5-8   1 

76 

27 

32 

J3 

25 

I 

23 

8 

26.6 

4948 

32.3  „ 

26.90    ^ 
27.18  ^8 

65.6 

^3-37  ,, 

32.5  ^ 

5.18 

16.6 

Nov.   5.6 

50.02    54 

35.4  ^ 

67.0  ;* 

^3-59  " 

32.5  ° 

5.39  ,8 
5-57  „ 

^7-7  ,, 

155 

50-33    ^^ 
50.39    „ 

38.7  ^f 

27.43  ,^ 

68.4  \\ 

63.79  '° 

32.4 

,  0  ^  12 
18.9 

25.5 

42.1 34 

27.64  " 

69.9  s 

63.96    7 

32.2 

5.72 

20.3  J 

l)ec.    5.5 

50.20      " 

45-4  ^^ 

27.81  '7 

71.3  ''^ 

64.09    3 

32.0 

5.83  " 

^-7   ! 

44 

33 

II 

14 

10 

2 

8 

14 

155 

49-76 

49.08  j; 
48.19  ^ 

^^•7  ,^ 

27.92 
27.98       ^ 

72-7  „ 

64.19 

31.8 

5-91     , 

23.1 

25.4 

54.3 

74-0  ^ 

64.24     I 

31.5  ^ 

5.96    I 

24-5   t 

35-4 

27.98       ^        75.2     " 

64.26    ^ 

31.2  3 

5.96    ° 

25.8  '3 

Sec  5,  Tan  5 

6.004     -5.920 

1.365            +0.929 

1.042       +0.293 

1.002           -0.062 

Mean  Place 

45'.42o    58".S7 

2i".6ii    52".36 

59'.038    I4".i2 

i«.244    38".92 

D>a,  Dm  a 

-0.14        +0.16 

+0.02         -0.02 

+0.01          -O.OI 

0.00           0.00 

DfS^-D^d 

+0.2 

+0.9      1 

+0.2 

+0.9           1 

+0.2 

+0.9    1 

+0.1 

+0.9 

[Eph  X4I 


326  APPARENT  PLACES  OF  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


3f  ean  Solar 
Date. 


Jan.    0.4 

10.4 
20.4 

30.3 

Feb.    9.3 

19.3 
Mar.    1.3 

II. 2 

21.2 

31.2 

Apr.  1 0.1 
20.1 

30.1 

May  1 0.1 

20.0 

30.0 

June  9.0 

19.0 

28.9 

July    8.9 

18.9 

28.8 

Aug.   7.8 

17.8 

27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.   5.6 

15.5 

25.5 
Dec.    5.5 

15.5 
25-4 
35.4 


Sec  S,  Tan  d 
Mean  Place 


a  Bozadut. 

Mag.  3.5 


Right 
Ascension. 


h 
4 


m 
32 


s 
10.67 

10.48  '9 

10.23  ^^ 

9-94  ^^ 

0.61  ^l 
36 

8.87  3f 

^•^^  S 

8.13^^ 
34 


D^  8,  D*.  S 


7.79 

7.48 
7.22 
7.02 
6.88 
6.81 


31 

26 

30 

14 

7 
o 


6.81 
6.88 
7.01 

7.21 

7.47 


7 

13 
20 

26 

31 
7.78 

8.13^5 
8.52  39 

8.93  ^' 
9.36  ^^ 


9.79 
0.22 

0.63 

1. 01 


43 

43 
41 
38 
34 


30 
1.65 

1.89'^ 
2.08  '9 

2.20 
2.25 


12 

5 
2 


2.23 
2.15 
2.00 


8 
15 


Declina- 
tion S. 


-55  12 


// 


82.4 
85.0 
87.2 
88.9 
90.0 

90.6 
90.7 
90.2 
89.2 

87.7 


85.8 

83.4 
80.7 

77-7 
74.5 


26 
22 

17 
II 

6 

I 

S 
10 

15 
19 


24 

27 

30 
32 
34 
71. 1 

67.6  35 
64.1  35 

60.7  34 
57.6  3;; 


54.7 
52.1 
50.0 

48.4 
47.4 

47.0 
47.2 
48.1 

49-5 
51-5 


29 

26 
21 
16 
10 

4 


9 
14 
20 

25 


29 


54-0 
56.9 

60.1  32 

63.4  33 

66.8  34 
34 
70.2 

73-3  f' 

76.2  ^9 


1.753      -1.440 
8«.225    8i".32 


-0.03 
+0.1 


+0.03 
+0.9 


63Ezldaiil. 
Mag.  4.0 


Right 
Ascension. 


m 


4    34 

5*88 

5.85 
5.78 
567 
5-53 

5-37 
5.20 

5.02 

4.84 

4.69 

4-55 
4-45 
4-39 
4-37 
4-39 


3 

7 

I 

4 
6 

7 
8 

8 

5 


o 
6 

2 
2 


4.46 

4-57 
4.72 

4.91 
5-14 


II 


15 
19 

25 

5.66  ^7 

5.95  '' 
6.24 

6.54 


6.85 

7'iA 
7.42 

7.69 
7-95 

8.18 
8.38 
8.56 
8.70 
8.81 

8.88 
8.91 
8.90 


29 

30 
31 


29 
28 
27 
26 

23 

20 
18 

14 
II 

7 

3 

I 


Declina- 
tion S. 


-1427 


// 


72.5 
74.2 

75.6 
76.8 

77-7 

78.3 
78.6 

78.5 
78.2 

77.6 

76.7 

75.5 

741 

72.4 

70.5 

68.4 
66.2 
64.0 
61.7 

59.5 

57-3 

55.4 

53.7 
52.2 

51.2 

505 
50.2 

50.3 

50.9 
51.8 

53.1 

54-7 

56.5 

58.4 
60.4 

62.5 
64.4 
66.2 


17 
14 
12 

9 
6 

3 

I 

3 
6 


12 

14 

17 

19 
21 

22 

22 

23 
22 

22 

19 

17 

15 
10 

7 

3 

I 

6 

9 
13 

16 
18 

19 
20 

21 

19 
18 


r  Taiiri. 

Mag.  4.3 


Right 
Ascension. 


h        m 

4    37 

s 

^'37   , 
6.36 

6.31 
6.22 

6.09 


5 

9 

13 

15 


17 


5-94 
5-77  „ 

5.43 ;; 

5-^«  :2' 

516 

5.07 

503 
503 
5.07 


9 

4 
o 

4 
10 


5.17 
5.31 
550 
5.72 
5.98 

6.27 
6.58 
6.89 
7.22 
756 


14 

19 
22 

26 

29 

31 

31 

33 

34 

33 

7S9  „ 
8.21  3^ 

^•53  Z 
8.83  3^ 

9.12 


29 

27 


1.033      -0.258 
i4".4io    76". 92 


-o.oi         +0.01 
+0.1  +0.9 

[Eph  14I 


9.39 
963 
9.84 

10.02 
10.17 

10.27 
10.34 
10.36 


24 

21 
18 

IS 
10 

7 
2 


Declina- 
tion N. 


4-22  47 


ft 


45-2 
45.3 
45.4 
45.4 
45.3 

45-2 
45.0 

44-7 
44.4 

44.0 

43-6 
43.2 
42.9 
42.7 
42.6 

42.5 
42.7 

42.9 

43-3 
43.8 

444 

45-1 

45.9 
46.7 

47.4 

48.1 
48.8 

49-4 
50.0 

504 

50.8 

51*1 
51-3 
51.5 
51.7 

51.8 

51.9 
52.0 


I 
o 

I 


3 

3 
3 

4 
4 

4 

3 

2 

I 
I 

2 
2 

4 

5 
6 

7 
8 

8 

7 
7 

7 
6 

6 

4 
4 

3 

2 

2 
2 
I 

I 
I 


Oxoombildce 

Mag.  6.0 


Right 
Ascension. 


h 
4 

8.94 
8.70 

8.30 

7-77 
7.12 

6.39 
562 

4.84 

4.09 

3.41 

2.83 

2.37 
2.05 

1.90 

1. 91 

2.09 

2.43 
2.93 
3.57 
4-34 


xn 

37 


24 
40 

53 
65 
73 

77 

78 

75 
68 

58 

46 
32 

15 

I 

18 

34 
50 
64 
77 
87 


5-21 
6.16  95 

7.18^°^ 
8.26  ^^ 

9.36"" 
no 

20.46 

^T      Za    II€> 

21.50 

22.63  ""^ 

^^   Ar  102 
2305 

24.60   95 
^  87 

25-47 
26.23 

26.88 

2739 
27.75 


1.085       +0.420 
4".896    34". 14 


+0.01 
+0,1 


-0.01 
+0.9 


76 

65 

51 
36 
20 


27.95 
27.97 

27.83 


2 
14 


Declina- 
tion N. 


4-75  47 


ft 


26 
22 


29.3 
31-9 

36.0  '^ 
37.4 


14 
8 


38.2 

38.4 
38.1 

37.3 
36.0 

34-2 
29.6  '* 


3 
8 

13 
18 


22 


27X> 


26 

21.6  , 
19.0'' 
16.6  »* 

22 
14.4 

12.5 


J9 
16 


10.9 

9-7 
8.9 

8.5 
8.6 

9.0 

9.9 
II. I 

12.7 
14.7 

17.0 
19.6 
22.4 

^5-3  ^ 

28.3  ^ 
30 


12 
8 

4 

I 

4 

9 
12 

16 

20 

23 

26 
28 
29 


29 


31.3 

34-2  „ 
36.9  '^ 


4.074     +3.949 

I4*.302     1 1  ".40 


+0.10 
+0.1 


-0.09 
+0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


HcanSokr 
Date. 


Jan.  0.4 
10.4 
20.4 

30.3 

Feb.    9.3 

19.3 
Mar.    1.3 

II. 2 

21.2 

31.2 

Apr.  1 0.1 
20.1 

30- 1 
May  1 0.1 

20.0 

30.0 

June   9.0 

19.0 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17,8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.   5.6 

15-5 

25-5 
Dec.    5.5 

15-5 
25.4 
35-4 


Sec  6,  Tan  8 
Mean  Place 


a  CoeU. 

Mag.  4.5 


Right 
Ascension. 


h      m 

4    37 


4925 

49-15 
49.00 

48.81 

48.58 


10 
25 


48-33  ^, 
48.06  ^7 

47-79  ^'^ 

47.53 
47.29 


a6 

24 


47.07 
46.89 
46.76 
46.68 
46.65 


22 

18 

8 

3 
2 


S 


46.67 

46.75  „ 
46.88  II 

47.06  '^ 
47.29  J^ 

47-56 

47.86  ^; 
48.18  3^ 

48.52  ^^ 
48.87 


35 
35 


49.22 

49.57 
49.91 

50.23 
50.52 

50.78 
51.00 
51.18 

51.31 
51.40 

51.43 
51.41 
51.33 


35 
34 
32 
29 

26 

22 
18 

13 
9 
3 

2 

8 


Declina- 
tions. 


—  42     I 


// 


39.5 

42.0     ^ 

44.1" 
45.8  ^7 
47.0  ". 


47.7 
48.0 

47.7 
46.9 
45-7 

44.1 
42.1 

39.7 
37.0 

34.1 


3 

3 
8 

12 

16 

20 

24 
27 

29 
31 


31.0 
27.8  5^ 
24.5  23 

21.3 
18.3 

15.5 
13.0 
10.9 

9.3 

8.2 

7.6. 
7.6 

8.3 

9.5 

II. 2 

13.4 
16.0 

18.8 

21.9 

25.0 


32 

30 
28 

25 
21 

16 

II 

6 

o 

7 
12 

17 
22 

26 
28 

31 
31 
31 


28.1 

31. 1 
33.8  ^7 


30 


4  Camelop. 

Mag.  5.4 


Risht 
Astfcnaion. 


h      m 
4     40 


1.346       -0.901 
47'-335    4o".o7 


-0.02 
+0.1 


+0.02 
+0.9 


8 

52.31 
52.26 

52.14 
51.95 
51.71 


5 

12 

19 
24 
28 


51.43  „ 
51.12  •^^ 

50.80  3^ 
50.50  2° 


50.22 

49.99 
49.81 

49.70 
49.67 

4971 


28 
23 

18 
II 

3 

4 

13 


20 
26 

33 


49.84 
50.04 

50.30 
50.63 

51.02  ^9 

44 

51.46 

51.93 

52.43 

52.95  ^* 
52 


47 
50 


53.47 


53 


52 

51 


54.00 
54.52 

55.52  ^^ 
55.98 


56.41 

56.79 

57.13 

57.41 
57.62 

57-77 
57.84 
57.84 


46 
43 


38 

34 
28 

21 
15 

7 
o 


Declina- 
tion N. 


+5636 


// 


36.4 
38.2 

39.7 
41.0 

41.9 

42.4 
42.6 

42.3 
41.6 

40.5 


18 

15 

13 
9 
5 

2 

3 

7 
II 

14 


16 
18 


39.1 

37-5 

35-7  ,^ 

33-8  11 
31.8"^ 


29.9 
28.1 
26.5 

25.1 
23.9 

23.0 
22.4 
22.0 
22.0 
22.2 

22.8 
23.6 
24.6 

25.9 
27.4 

29.1 
31.0 
33.0 

35.1 
37.2 

39-4 
41.4 

43.3 


19 

18 
16 

14 
12 

9 

6 

4 
o 

2 

6 

8 
10 

13 
15 
17 

19 
20 

21 

21 

22 

20 
19 


1.817       +1.517 
So'.049    2o".45 


+0.04        -0.03 
+0.1  +0.9 

[Eph  14I 


/^  Eridani. 
Mag.  4.2 


Right 
Ascension. 


4    41 


8 

3.53 
3.51 
3.46 

3.37 
3.25 

3.10 

2.94 
2.77 

2.61 
2.46 

2.34 

2.24 

2.18 

2.17 
2.20 

2.27 

2.38 

2.54 
2.73 

2.96 


a 

S 

9 

12 

IS 

16 

17 
16 

15 
12 

10 
6 

I 

3 
7 

II 
16 

19 
23 
25 


3-21 

3.48 

4.06  '9 
4.36  2^ 


27 
29 


4.66 

4.95 
5.24 
5.51 
5.77 

6.01 
6.22 
6.41 

6.57 
6.69 

6.78 

6.83 
6.84 


30 

29 
29 

27 
26 

24 

21 

19 
16 

12 


5 

I 


Declina- 
tions. 


-324 


fr 


34.9 
36.1 
37.2 
38.1 
38.8 

39.3 
39.6 

39.7 
39.6 

39.3 

38.8 
38.0 

37.1 
36.0 

34.7 

33.2 
31.6 

29.9 
28.1 

26.3 

24.6 
23.0 

21.5 
20.3 

19.3 

18.5 
I8.I 
18.0 
18.3 
18.8 

19.6 
20.7 
21.9 

23.3 
24.7 

26.2 
27.6 
28.9 


12 
II 

9 

7 

5 

3 

I 

I 

3 

5 

8 

9 

I 

3 

5 

6 

7 
8 

8 
7 

6 

S 

2 

o 

8 

4 

I 

3 

5 
8 

II 
12 
14 
14 
15 

14 
13 


1.002       -0.060 
i2«.095    4i".33 


0.00 
+0.1 


0.00 
+0.9 


tt'  Orionis. 
Mag.  s.s 


Risht 
Ascension. 


h      m 

4    45 

8 
1.65 
1.65 
1.60 

1.52 
I.4I 


II 
14 


1.27 
I. II 

0.95 

0.79 
0.64 

0.52 

0.43 
0.38 

0.37 
0.40 

0.48 
0.60 
0.76 
0.96 
I. 19 

1.45 

1. 73 
2.02 

2.32 
2.63 


16 
16 
16 

15 
12 

9 

5 

I 

3 
8 

12 
16 
20 

23 
26 

28 
29 

30 
31 
30 


2.93 
3.23 
3-53 
3.81 
4.08  ^7 


30 
30 
28 


4-33 
4.55 
4-75 
4.93 
5.07 

5.17 
5.23 
5.25 


25 

22 

20 
18 

14 
10 


Declina- 
tion N. 


4-   648 


tf 


51.6 

50.9 
50.2 

49.6 
49.2 

48.8 

48.5 
48.3 
48.3 
48.3 

48.5 
48.8 

49.3 

49.9 
50.6 

51.5 

52.5 

53.7 

54.9 
56.2 


7 

7 
6 

4 
4 

3 

2 

o 
o 

2 

3 

5 
6 

7 
9 

10 
12 

12 

13 

13 

57.5  ^, 
58.8  '3 

59.9 
61.0 

61.9 


II 
II 


62.6 
63.1 

63.4 

63.4 
63.2 

62.8 
62.3 
61.6 
60.8 

59.9 

590 

58.2 

57.4 


S 

3 
o 


5 

7 
8 

9 
9 

8 
8 


1.007      +0.1 19 
io*.2i6    43".4i 


0.00 
+0.1 


0.00 
+0.9 
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APPARENT  PLACES  OF  STARS,  1914 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


9  Camelop. 

tTauzi. 

n*  Oilonis. 

z  AuiigsB. 

Mean  Solar 

Mag.  4.4 

Mag.  5.1 

Mag.  3.9 

Mag.  2.9 

Date. 

Right 

Declina- 

Risht 

Declina- 

Richt 

Declina- 

Right         DecUna- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Asccnsion. 

tionN. 

h       m 

0       / 

h       m 

•       / 

h       m 

•       t 

h       m               •      ' 

4    45 

+  66  II 

4    46 

+  18  41 
ti 

4    49 

+     2   18 

4    51 

-^33    I 

Jan.    0.4 

s 

32.62 

69.7 

s 

21.97 

49-9  , 

s 

47-71 

10. 1 

s 

25.09 

63-5    . 

10.4 

32.53  ^l 

21.97  ° 

49.8  ] 

47.70 

9''8 
8-3    I 

25.09 

64.2    ' 

20.4 

32-34  ^l 

73-9  '° 

21.93 

49.7  ^ 

47-66   \ 
47-58   = 

25.04    5 

64-7   5 

30.3 

32.07  ^7 

75-6 

21.84  ,^ 

49.5 

70   ° 

24.95  ^^ 

65.2  s 

Feb.    9.3 

31.72  ^^ 

76.8  " 

21.72  / 

49.4  ^ 

47-46  " 

24.82    3 

655  I 

41 

8 

14 

a 

14 

S 

17 

I 

19.3 

3^-31  ^, 

77.6 

21-42     ° 

49.2 

47-32 
47-16   J 

6.5    , 

24-47  '^ 

65.6 

Mar.    1 .3 

30.87  ^ 

77.8    ' 

49.0 

6.2    3 

65.6° 

II. 2 

30.42  ^5 

77-6   I 

21.25    7 

48.8  ^ 

10 

46.84  '^^ 

6.0    ' 

24.28    ^ 

65.3  I 

21.2 

29.98  ^ 

769  ,, 

21.08  '7 

48.5  f 

6.0    * 

24.09  ^ 

64-9  t 

31-2 

29.58  ^^ 

75-7    , 

20.93  11 

48.3  ' 

46-69    f 

6.2     ' 

23.92    I 

64.4   5 

34 

»S 

12 

2 

13 

3 

IS 

Apr.  1 0.2 

^924  ^, 

74-2  ,„ 

20.81 

48.1 

4656  ,„ 

6.5    , 

23.77  „ 

63.7       . 

20.1 

28.97  % 

28.79  'I 
28.71    * 

72.3   9 

20.72    ^ 
20.66    ^ 

47.9  \ 

46.46  " 
46.40 

7.0    5 

23.66  " 

63.0      I 
62.2       * 

30.1 

7°-2 

47.8^ 

7-7   I 
8.5    * 

23.59  ; 

May  1 0.1 

68.0" 

20.65    ] 

47.8° 

46.38   ^ 

23.58  \ 

61.5       7 

20.0 

28.73    ' 

65-6  *4 

20.69    ^ 

47.9 

46.41    \ 

9.5" 

23.61  ^ 

60.8    7 

13 

23 

9 

2 

7 

II 

9 

7 

30.0 

28.86 

^3-3  „ 

20.78 

48.1 

46-48  „ 

10.6 

23.70 

60.1 

June   9.0 

29.09  ^^ 

61.1  " 

20.91     '^ 

48.43 

46.59  " 
46.75  t 

"•9;^ 

^^•^4   ^ 

59.6  f 

19.0 

29.41  ^^ 

59-0  " 

21.08  '7 

48.8  \ 

13.3   ^ 

24.03    9 

59.2   ^ 

28.9 

29.82  ^' 

57-1  7, 

21.29" 

49.4  ° 

46-94  '' 

14.7   t 

24.26  ^3 

58.9   ^ 

July    8.9 

303 1  ''^ 

55-5  '' 

2^-53  ^: 

50.1    7 

47-16" 

16.2  'S 

24.53  !I 

58.8    ' 

56 

14 

27 

7 

as 

IS 

30 

0 

18.9 

30-87  , 

54-1 

21.80 

50.8 

47-41 

17.7  _ 

^4-^3  „ 

58.8 

28.9 

31.47  f 

10 

22.10  3^ 

51.6^ 

47.68  'I 

19. 1  ^* 

25.1633 

59-0 

Aug.    7.8 

32.12^ 
32.80  J^ 

52.4       I 

22.41  3^ 

0 

52.4  0 
53-2 1 

47.96    « 

20.3 " 

25-50  3^ 
25.86  36 

26.22  3" 
36 

59-3  ^ 

17.8 

52.1       ^ 

22.73  ;_ 

48.26  3° 

^'■5  " 

59-7  * 

27.8 

33.49  ^ 

52.2 

4 

23.05  ^' 
32 

54°  6 

48.56  ^^ 
30 

22.4      9 

7 

60.2  f 

6 

Sept.  6.7 

34- 1 9,^ 

52.6 

23.37  _ 

54-6  , 
55-2^ 

48.86 

23.1 

2658     , 
26.94  f^ 

60.8    ^ 

61.4 ; 

16.7 

34.89  ^ 

53-3  ^ 

23.69  ^ 

49-16  3° 

23.6    5 

26.7 

35.57  ^ 

54-4  " 

24.00  ^ 

55-7  ^ 

49-45  J 
49-73  ,, 
49-99 

23.8    I 

27.29  ,f 

62.1 7 
62.7  * 

Oct.    6.7 

36.22     5 

55-8    ' 

24.30  3^ 

24.58    ; 
27 

56.1  4 

23.7     . 

27-63  ^, 

16.6 

36.84  % 

57-5 

56-3  \ 

23.3    I 

27-95  ^„ 

63-4; 

26.6 

37.40 

59-4  „ 

24.85 

564  ^ 

0 

50-24  „ 

22.7    g 
21.9 

28-25     - 
28-53    ' 

64.1 

Nov.   5.6 

37.91  5^ 

61.6" 

25.09  ^^ 

56.5 ; 

50-46 " 

64.8  7 
65.6 1 

15.5 

38.36  ^5 
38.72  3j 
39.00  ^^ 

640  !t 

25.30 

56-4  \ 

50.66  ° 
50.84  * 

20.9 ;° 

28.78  *s 

25.5 

^^•5  ?6 

25.49  ,^ 

56-3 

19-8 

22 
29.00 

66.3  7 

67.1  * 
7 

Dec.    5.5 

'9-  It 

25.64  '5 
12 

56.2 1 

50.98  '^ 

10 

18.7 " 

29.17      ' 
13 

15-5 

39.18 
39.26 

7^7.r 

25.76    ^ 

56.1 

51.08 

51-14  , 

'7-5  „ 

29.30 

67.8 

25.4 

74-2    ! 

25.83    ^ 

55-9  * 

16.4  " 

29.39  : 

68.5  7 

35.4 

39.23    ^ 

76.6  ^4 

25.86    3 

55-8 ' 

51-16  ' 

15-4  " 

29.42  ^ 

69.2 ' 

Sec  S,  Tan  S 

2.478       +2.267 

1.056       +0.338 

1. 001       +0.040 

1. 193    +0.650 

Mean  Place 

29'.!i92     53".o8 

2o".487    39"-74 

46-.256      2".67 

a3*.444    Si"-25 

D'^a,  D«a 

+0.06         -0.05 

+0.01        -o.oi 

0.00          0.00 

+0.02          -O.OI 

D^  d,  D«  d 

H  3. 1                +0.9 

+0.1          +0.9 

+0.1           +1.0 

+0.1           +1.0 

I 

Bph  14) 

APPARENT  PLACES  OF  STARS,  1914 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/S  Camelop. 

s  AnxigsB. 

C  AnxigsB. 

t  Tauxl. 

Mean  Solar 

Mag. 

4.2 

Var.  3.0-4.5 

Mag.  3.9 

Mag. 

4-7 

Date. 

1 

Right 

Declina- 

Risht 

Dedinar 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tionN. 

tionN. 

Ascension. 

tion  N. 

tion  N. 

h      m 

0      1 

h      m 

0      / 

h      m 

• 

/ 

h      m 

p      / 

4    55 

4-60  19 

4    55 

+  4341 

4    56 

+  4057 

4  57 

+  21  28 

ff 

Jan.    0.4 

48^32    ^ 

^9-9  ,„ 

s 

49.60 

WW 

^30  „ 

8 
29.65 

18.2 

58.80 

14.8 

10.4 

48.28   ^ 

«,  *N  2ro 

^5-3  „ 

49.60  ° 
49.54  „ 

64.3  ^ 

29-65 

19.3 

II 

58.81  ^ 

14.9 

20.4 

4»-^^" 

65.4 " 

29.60      5 

20.2 

9 
8 

6 

58.77  t 

14.9 

30.3 

47-96  11 
47.70  ^ 

49.43  . 
49.27 '° 

66.3  I 
66.9 ; 

29.50  " 

21.0 

58.70  "l 

14.9 

Feb.    9.3 

26.5  " 

29.35    _ 

21.6 

58.58  " 

14.9 

31 

7 

19 

4 

19 

3 

14 

I 

19.3 

47.39  ,^ 

27.2 

49.08 

67-3     , 

29.16 

21.9 

58.44  , 
58.28  "** 

14.8 

Mar.    1.3 

47.05  ll 
46.69  f^ 

275    I 

48.86 " 

67.4    I 

^^•95 

22.0 

I 

14.6   ^ 

II. 2 

274    . 
26.8    ^ 

48.63  ^3 

67.2     » 

^^•74  ^' 

21.8 

2 

58.11  '7 

14.4   ^ 

21.2 

46.34  35 

48.40 11 

66.8   * 

28.52  " 

21.4 

4 

57.94 ,; 

14.2 

31.2 

46.01  ^i 

259    ' 
14 

4S.9\l 

66.1    ' 
9 

28.33  '^ 
17 

20.7 

7 
8 

13.9  3 
2 

Apr.  10.2 

45-73  ^^ 

21. 1 

48.01 

65.2 

28.16 

Y  4 

19.9 

v^^ 

57-64  ,„ 

137   , 

20.1 

45.51  " 

47.88  '3 

64.1 

28.03    'I 
27.95 

18.9 

10 

57-54   ? 
57.48    ^ 

13.4  3 

30.1 

45.36  'I 

47.79    ^ 

62.8  '^ 

17.8 

II 

13.2 

May  1 0.1 

45.29  ; 

,*N ,  20 
1 0.1 

47.76    I 

61.6  " 

27.92    3 

16.7 

II 

Y4 

57-46 

130  * 

20.0 

45.31 

17.0 

47.79    ^ 

60.3  *3 

27.95    ^ 

15.5 

13 

57-49   ^ 

12.9   ' 

9 

21 

9 

13 

9 

II 

0 

30.0 

45.40 

'^•9  „ 

47.88 

59.0 

28.04 

14.4 

T^^ 

57-56 

12.9 

June  9.0 

45»5    ' 

12.9  '° 

48.03  ^5 

57-9  " 

28.18  '^ 

13.4 

10 

57-68  " 

13.0  ^ 

19.0 

ii.o'9 

48.24  "^ 

56.9  ~ 

28.38  "^ 

12.5 

9 

57-85  11 

13-3  3 

28.9 

46-^9^^ 

9-3  'c 

48.49  11 

56.0   9 

28.62  '^ 

II.8 

7 

58.05  ^° 

13-7  I 

July    8.9 

46.59  :^° 

7-8    f 

48.79  ^^ 

55-3   : 

28.91  ^^ 

11.3 

S 

58.29  ! 

^4-1  < 

45 

13 

34 

S 

33 

4 

37 

0 

18.9 

47-04   .^ 

6.6 

49-^3    . 
49-49  ^' 

54.8    , 

29.24 

10.9 

/% 

5856 

'4-7  6 
15-3^ 

15-9  , 

28.9 

47-54  ^J 

5-7  I 
5-'    ! 

54-5   I 

29.59  ^^ 

10.7 

2 

58.85  ^9 

Aug.   7.8 

48.0854 
48.64  5; 

49.88  39 

54-4 

29.96  37 

107 

0 

59-16  3' 

17.8 

4-7   ' 

50.28  ^ 

54-5    , 

30.35 ,; 

10.9 

2 

59-48  ^' 

16.6  7 
17.2  J 

27.8 

49.21  57 

4.7   ° 

50.69  ^' 

54-8   ^ 

30.74  _ 

II. 2 

3 

59.81  f 

59 

3 

42 

4 

40 

4 

33 

6 

Sept.  6.7 

49.80 
50.38  g 
50.94  y^ 

51. II 

55-2 

3^-^4,„ 

11.6 

X 

^•'4  „ 

17.8 

16.7 

5^-52!^ 

55-8   ^ 

3^-54  t° 

12.2 

6 

60.46  3^ 

18.3   5 

26.7 

^•5   ' 

51.92 ;!; 

56.5   I 

31.93;; 

12.9 

7 
8 

60.78  3» 

18.7  4 

Oct.    6.7 

51.4955 

7-6" 

52.31 39 

57-4   ' 

32.30  37 
32.66  36 

13.7 

61.09  ^' 

I9.I    4 

16.6 

52.02  53 

9.0^^ 

52.68  37 

58.3   ' 

14.6 

9 

61.393° 

19.3   ^ 

49 

17 

35 

II 

34 

9 

27 

2 

26.6 

52.51  ^ 

'°-7  „ 

5303 

59.4 

3300 

15-5 

61.66       ^ 
61.92.'^ 

19.5    ^ 

Nov.   5.6 

52.95  "^^ 

12.6  '9 

53.36  ^^ 

60.6" 

33.31  \ 

16.6 

II 

19.6   ^ 

15.6 

53.34  ^^ 

14.6  ~ 

53-65  11 

61.9    \l 

28 

33-59  ,, 

17.7 

II 

62.15  '3 

19.6^ 

25.5 

53.67  ^^ 

16.8  " 

53.89  't 

63.2  '3 

3383  '^ 

18.9 

13 

62.35  ^^ 

19.7   ' 

Dec.    5.5 

20 

53-93  , 

22 
19.0  " 

54.10" 

64.5  '' 

20 
34.03    ^, 

20.1 

12 

62.52  '7 

19.7  ° 

19 

23 

15 

14 

14 

12 

13 

0 

15-5 

54.12 

21.3 

54.25 

65.9 

34.17    _ 

21.3 

62.65 

19.7 

25-4 

54.22  - 

23.6  ^3 

54.34    ^ 

67.3 ;: 

10 
34.27      ^ 

22.5 

12 

62.73    ^ 

19.7  ^ 

35.4 

54.24 

25.7 

54.38    ^ 

68.6  '3 

34-31    ^ 

23.6 

II 

62.77    ^ 
1.075 

19.7   ° 

Sec  5,  Tan  8 

2.020 

+I-7S5 

1.383      +0.956 

1.324      +0.868 

■K>-393 

Mean  Place 

45".698 

4".62 

47". 716    49"-S5 

27'-833      S".07 

57'-252 

4".52 

jy^a.  Dm  a 

+0.05 

-0.03 

+0.02         -0.02 

+0.02         -0.0a 

+0.01 

-O.OI 

D^  S,  Dm  8 

•t-O.I 

+1.0 

+0.1 

+1.0       1 

+0.1 

+1.0 

+0.1 

+1.0 
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APPARENT  PLACES  OF  STABS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

304 

Feb.    9.3 

19-3 
Mar.    1.3 

II. 2 

21.2 

31.2 

Apr.  10.2 
20.1 

301 
May  1 0.1 

20.1 

30-0 
June  9.0 

19.0 

28.9 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.   5.6 

25.5 
Dec.    5.5 

15.5 
254 

35-4 


11  Orlonls. 

Mag.  4.6 


Right 
Ascension. 


Declina- 
tion N. 


h       m 

4    59 


8 

40.73 
40.74 

40.71 

40.64 

40.53 


I 

3 

7 
II 

14 


16 


40.39 
40.23 

40.06    I 

3990 

39-75 


16 

15 
14 


Sec  «,  Tan  d 
Mean  Place 


39.61 

39-51 
39-45 
39-43 
39-45 

39-52 

39-63 

39-79 

39.99 
40.22 

40.47 

40.75 

41-05 

41.35 
41.67 


10 
6 

3 
2 

7 

II 
16 
30 

23 
25 

38 

30 
30 
3a 
32 


31 


41.99 
42.30 
42.61  2^ 
42.91  ^^ 

43-19 


28 
27 


4346 
43-71  l\ 
43-93 
44.13 
44-29 


23 

30 
16 


44.41 

44-49 
44-53 


13 

8 
4 


+  15  17 


It 


6.2 
5.9 

5-6 
5.3 
5.1 

4-9 

4-7 

4.5 

4-3 
4.2 

4.1 
4.1 
4.1 

4.3 
4-5 

4.9 

5.4 
6.0 

6.7 

7.5 

8.3 
9.2 

20.0 

20.8 

21.5 

22.1 
22.6 
23.0 
23.2 
23.2 

23.1 
22.9 
22.6 
22.2 
21.9 

21.5 
21. 1 

20.7 


3 
3 

3 

3 

3 

3 
3 
3 
I 
I 

o 
o 

3 
3 

4 

5 
6 

7 
8 

8 

9 
8 

8 

7 
6 

5 
4 

3 

o 

I 

3 

3 
4 
3 
4 

4 
4 


Tf  KjJoAfft. 
Mag.  3.3 


Right 
Ascension. 


h 
5 


m 
O 


1.037 
39-.333 


+0.373 
6".78 


+0.01 
+0.1 


0.00 
+1.0 


8 
30.76 

30.77 
30,72 

30.62 
30.47 

30.29 
30.08 
29.86 
29.64 

29-44 

29.27 
29.14 
29.05 
29.02 

29.05 

29.13 
29.27 

29.47 
29.71 

29.99 


5 
10 

15 
18 

31 
33 
33 
30 

17 

13 
9 
3 
3 

8 

14 

30 

34 
38 

32 

30.31    ^. 
30.66  ^^ 

31-03 
31.42 
31.82 


37 

39 
40 

39 


32.21 
32.61 
33.00 

33.38 
33-74 

34.08 

3440 
34-68 

34-93 
35-13 

35-29 
35.39 
35-43 


40 

39 
38 
36 
34 

38 

25 

30 
16 

10 


Declina- 
tion N. 


+  41  7 


II 


22.0 
23.1 
24.1 
24.9 

25-5 

25.9 
26.0 

25.9 
25.5 
24.9 

24.0 

23.1 
22.0 

20.8 

19.7 

8.6 

7.5 
6.6 

5.9 
5.3 

4.9 
4.6 

4.5 
4.6 

4.9 

5.3 
5.8 

6.5 
7.2 
8.1 

19.0 
20.0 
21. 1 
22.3 

23.5 

24.7 

25.9 
27.0 


II 

10 

8 

6 

4 

I 
I 

4 
6 


9 
II 

13 
II 
II 

II 

9 

7 
6 

4 

3 

I 

I 

3 

4 

5 
7 
7 
9 
9 

10 
II 
12 

13 
13 

13 
II 


£  Leporls. 

Mag.  3.3 


Right 
Ascension. 


1.338        +0.873 
28".9I3 


9".I3 


h 
5 


m 
I 


Decfina- 
tionS. 


+0.03  -0.03 

+0.1  +1.0 

[Bph  14J 


50.80 

50.77 

50.71 
50.60 

50.45 

50.28 
50.09 
49.90 
49.70 
49.52 

49.35 
49.22 

49.12 

49.06 

49.05 

49.08 
49.16 
49.28 

49.44 
49.64 

49.87 

50.13 
50.41 

50.70 
51.00 


3 
6 

II 

15 
17 

19 
19 

30 
18 

17 

13 
10 

6 

I 

3 
8 

13 
16 
30 

23 

36 
38 

29 
30 
31 

51.61  3^ 
51.91  3° 


52.20 
52.47 

52.72 
52.95 
53.15 
53.32 

53.45 

53.54 
53.59 
53.59 


29 
37 

25 

23 
30 

17 

13 

9 

5 
o 


—  22  28 


If 


65.0 
67.1 
69.0 
70.6 
71.8 

72.7 

73.2 

73.3 
73.0 
72.4 


y^Xzidaiii. 

Mag.  3.9 


Right 
Ascension. 


31 

19 
16 

13 

9 

S 

I 

3 
6 

10 


13 
16 


71.4 
70.1 

68.5 

66.6  '9 

64.5  " 
23 

62.2 

59.7  '' 
57.2 
54.6 
52.1 


25 

36 

25 

24 


49.7 

47.5 
45.6 
44-0 
42.8 

42.0 

41.7 
41.9 

42.6 
43-7 

45-3 
47.2 

49-4 
51.7 
54.2 

56.7 

59.1 
61.4 


33 

19 
16 

13 

8 

3 

2 

7 
II 

16 

19 
33 

23 
25 
25 

24 
23 


h       m 

5     3 

s 

38.79 
38.79 

38.75 
38.67 
38.56 


4 
8 


38.42 
38.26 
38.09 
37.92 
37.76 

37.62 

37.51 
37.44 
37.40 

37.41 


II 
14 

16 

17 

17 
16 

14 

II 

7 

4 


1.083       -0.414 
49*. 196    69". 13 


-o.oi 
+0.1 


+O.OI 

+1.0 


37.46 

37.55  ^. 

37.68    3 

37.85  'J 

38.06  " 

23 

38.55  f^ 
38.82  ^7 

39.40  ^^ 

39.70 
40.00 
40.29 

40.57 
40.84 


30 

29 
38 

27 
25 


41.09 

41.32 

41.53 
41.71 

41.85 

41.96 
42.03 
42.06 


23 

31 
18 

14 
II 

7 
3 


Declina- 
tion S. 


-511 


42.0 

43-4 
44.6 

45.7 
46.5 

47.1 

47.5 

47.7 
47.6 

47.3 

46.8 
46.1 

45-1 
44.0 

42.7 

41.2 

39.5 

37.8 
36.0 

34-2 

32.5 

30.9 
29.4 

28.1 

27.1 

26.4 
26.0 
26.0 
26.3 
26.9 

27.8 
29.0 

30.4 
31.9 
33.5 

35.2 
36.8 

38.3 


14 

13 
IX 

8 
6 

4 

3 
I 

3 

5 

7 

o 

I 

3 
5 

7 

7 
8 

8 

7 

6 

5 

3 
o 

7 

4 
o 

3 
6 

9 

12 
14 

15 
z6 

17 

16 
15 


1.004   -0.091 
37-.300  48".43 


0.00 
+0.1 


0.00 
+1.0 
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pi  AnxigsB. 

19  H.  Camelop. 

pi  Leporis. 

a  AnxigsB. 

McuSobr 

Mag.  4.8 

Mag.  5.2 

Mag.  3.3 

Mag.  0.2 

IHtte. 

Right 

DecUna- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

tion N. 

Asccnaon. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h      m 

p       / 

h      m 

0       / 

h       m 

p         r 

h       m 

•      / 

5   7 

+  3823 

5     8 

+  79    8 

§g 

5     9 

—  16    17 

// 

5     10 

+  45  54 

Jan.    0.4 

s 
34.26 

^3-3  ,„ 

^^•47  ,„ 

21.2     „ 

26.6  '^ 

8 

5-64    , 

78-6  ,„ 

8 
22.05 

550 ,, 

10.4 

3427     . 

'4-3  '! 

28.27  ^ 

5-63    I 

80.5   ^ 

22.07      ^ 

56.4  \* 

20.4 

34-24   t. 

15.2    ^ 

27-85  f 

5.58    S 

82.2  '7 

22.02      ^ 

57.6  ^ 

30.4 

34-15  _; 

15-9   J 
16.5    ^ 

62 

27.23  ,„ 

26.45  ^; 

30.7 

5.49    9 

83.6  [\ 

21.91    " 

58.7 " 
59.5  , 

Feb,    9.3 

34-OI  ,: 

5.36  li 

84.7  " 

21.76  ^5 

17 

4 

91 

12 

IS 

8 

20 

s 

19.3 

33-84  ,, 

16.9 

2554  ^ 

31.9      . 

5.03 

85.5  , 

21.56 

60.0 

Mar.    1.3 

33.65  '^ 

17.0     ' 

2455  9; 

32.6    7 

86.0    5 

22 
21.34" 

60.3  I 

II. 2 

31 

33-44  _- 

16.9 

23-51 ,°: 

32.8    ^ 

4-84    8 

8^2    ' 

21.10  ^ 

60.2  ' 

21.2 

33-23  ,„ 

16.6    I 

22.48  "^, 

32.3    ^ 

4.66 '° 

86.1    ' 

20,86  ^4 

59.9  i 

31.2 

33.04  ,; 

16.0    ^ 

7 

21.51  ^ 

31.4    ^ 
15 

4-49  :^ 

85.6   I 

20.64  " 
20 

0 

59.3  ^ 

Apr.  10.2 

32-87 

15-3    0 
^4.5  _ 

20.65 

^^•9  10 

4.33  „ 

84.8 

20.44 

58.4  „ 

20.1 

32.65   I 

19.93  L 

28.0  '9 

4.20  '3 

83.8   " 

T  C 
20.29       ^ 

57.3 

301 

'3-5   ! 

19-37  5 
19.01  •', 

18.85  '^ 

23.1 
20.4  »j 

4.11     9 

80.8 'f 
79.0  ^« 

20.18    " 

56.0  3 

May  1 0.1 
20.1 

32.61  2 
32.63 

12.5  '^ 
11.5'° 

4.06     5 
4-05     * 

20.13  ^ 

20.14  ' 

54.7  '3 
53.3  '* 

7 

9 

6 

28 

3 

20 

7 

14 

30.0 

3270  „ 

10.6 

18.91 

17.6  J. 

4.08 

77.0 

20.21 

51.9    , 

June  9.0 

32.83-  3 

33-OI  f^ 

9-7    0 

19.18   ^7 

'4-8   ! 

4.16    * 

74.8  " 

20.35  '"^ 

50.6    3 

19.0 

8-9  ! 

19.65    ^J 

27 
12. 1    ' 

4.28  " 

72-5  " 

20.54  '^ 

49.3  '3 

28.9 

33.24  ,, 

8.2    7 

20.32      7 
21.16   ^ 

^K\ 

4-44 ; 

70-2  J 

20.79 !: 

48.2  " 

July    8.9 

33.51  ,„ 

7-7   ^ 

7-3 'i 

4-63  2 

68.0  " 

21.08 '9 

47.3    ' 

30 

3 

ICO 

20 

as 

22 

33 

7 

18.9 

33.81 

7-4    „ 

22.16 

5.3  , 

4.86     ^ 

65.8 

21.41 

46.6 

28.9 

34.145 
34.50  \ 

7.2    ^^ 

23.29  \\\ 

3-6  ! 

5-"     ' 

62.0  ^* 

21.77  f 

46.0    J 

Aug.   7.8 

7-^ 

24.54 

^•3  i 

5.66  =■« 

22.16^9 

45.7    3 

17.8. 

34.87  g 
35.25  ^3 

7-^    ^ 

25.87   f 

^•3'! 

60.5 '5 

22.57  ^^ 

45-5    , 

27.8 

7-5    3 

27.26^^9 

0.8  5 

5.96  'I 

59-4  " 

23.00  ^3 

45.6    I 

3 

142 

I 

30 

8 

42 

2 

Sept,  6.8 

35-63  ,0 
36.01  f 

36.39  ^! 

7.8  ^ 

28.68 

^•7    , 

6.26 

58.6 

23.42  , 

45-8   ^ 

16.7 

8.3 

30. 1 1  '^3 

6-56  f! 

58.2  -^ 

23.85  f^ 

46.2  ;^ 

46.8 ; 

26.7 

8.8    S 

9-4 ; 

32.91  '^° 

^•85    ' 

58-3  ' 
58.9  I 

24.28  43 

Oct.    6.7 

36.76  7 
37.12  ^° 

3-^x/; 
4.6 

7'4    ' 

^4-69  ^' 

47.5  I 

48.3  ^ 

16.6 

lo.i    4 

34-22  '3^ 

7-41  'I 

59.8  9 

25.09  "* 

33 

8 

122 

20 

26 

13 

37 

10 

26.6 

37-45  „ 

10.9    „ 

"•7  * 

35-44  „„ 

6.6 

7-*57  „ 

61. 1 

25.46  ,^ 

49.3  „ 

Nov.   5.6 

37-76  f ' 

3^-54  Z 

^•9  !', 

7.90    3 

62.8  '7 

25.81  35 

5°-5  " 

15-6 

38.05  *9 

12.6    9 

'^•4  J 

8.1 1  " 

647 !' 

26.133^ 

5^-7  " 

25.5 

38.29  *t 

'3-6  !! 

38.29  79 

^4-2    ! 

66.8  " 

26.40  ^7 

53-1    * 

Dec,    5.5 

38-5°  I 

'4-6  Z 

38.89  ^ 

17.2  3^ 

8.43    ^ 

69.1  ^3 

26.63  ^3 

54.5  't 

10 

39 

31 

10 

22 

17 

14 

15-5 

38.66 

15.6^ 

39.28 

20.3 

8.53        . 

71.3 

26.80 

55-9    , 

25-5 

38.76  '° 

16.6   ^^ 

39.44    ' 
39.38     ^ 

23.3  3^ 

8.59        f 

73.4 ! 

26.92  " 

57-4   1 

35-4 

38.81    s 

17.6   '^ 

26.3  3° 

8.61         ^ 

75-5  " 

26.97    ^ 

58.8  *-» 

Sec  ^,  Tan  5 

1.276           +0.792 

5.306        +5-2II 

1,042           -0.293 

1.437       +1.032 

Mean  Place 

,32'.436      i".i2 

2I-.680      5".39 

4'.o79    83 ".62 

20'.020     42".05 

D>a,  D«a 

+0.02         -o.oi 

+0.13        -0.08 

-0.01           0.00 

+0.03            -O.OI 

D^^,  Dmd 

+0.1           +1.0 

+0.1          +1.0 

+0.1           +1.0 

+0.1          +1.0 

[ 
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Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

30.4 
Feb.    9.3 

193 
Mar.    1 .3 

II. 2 

21.2 

31.2 

Apr.  10.2 
20.1 
30.1 

May  1 0.1 
20.1 

300 

June   9.0 

19.0 

28.9 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 

Nov.   5.6 

15.6 

25.5 
Dec.    5.5 

15.5 
25.5 
35-4 


Sec  S,  Tan  d 
Mean  Place 


/3  brionis. 

Mag.  0.3 


Right 
Ascension. 


h 
5 


m 
10 


25.76 

2576 
25.72 

2564 
25.53 


4 
8 

II 
14 


16 
18 


2539 
25.23 

24.88  [I 
24.72  ■ 


16 
14 


24.58 
24.46 

24.37 

24.33 
24.32 

24.36 

24.45 
24.58 

24.74 
24.94 

25.16 

25.68  II 

25.96  '^ 

26.26  ^° 
29 

26.55 
26.85 

27.14 

27.42 

27.70 


12 

9 
4 
I 

4 

9 

13 
16 

20 

22 

25 


27.96 
28.19 
28.40 

28.59 
28.74 

28.85 
28.92 

28.95 


30 
29 

28 

28 

26 

23 
21 

19 

15 
II 

7 
3 


Declina- 
tion S. 


-   8  17 


// 


54.7 
56.2 

57.6 
58.8 

59.7 

60.4 
60.9 
61. 1 
61.0 
60.7 

60.1 

59.3 
58.2 

57.0 

55.5 

53.9 
52.1 
50.2 

48.3 
46.4 

44.6 
42.8 

41.3 
39.9 
38.9 

38.2 
37.8 
37.8 
38.1 
38.8 

39.9 
41.2 

42.8 

44.5 
46.3 

48.1 

49.9 
51.6 


IS 
14 
12 

9 
7 

5 

2 

I 

3 
6 

8 
I 

2 

5 
6 

8 

9 

9 

9 
8 

8 

5 
4 
o 


4 
o 

3 

7 
II 

13 
16 

17 
18 

18 

18 
17 


1. 01 1      -0.146 
24". 244    60". 74 


0.00 
+0.1 


0.00 
+1.0 


A.  AoiigSB. 

Mag.  4.8 


Right 
Ascension. 


h        m 

5     13 

s 

7.25 
7.28 

7.25 

7.16 
7.02 


6.85 
6.65 

6.44 
6.23 
6.03 

585 

5.71 

5.62 

5.58 

5.59 

5.66 
5.78 

5.96 

6.19 
6.46 

6.76 

7.10 

7.46 

7.84 

8.22 

8.62 
9.01 
9.40 
9.78 
10.15 


3 

3 

9 

14 

17 


20 
21 
21 
20 
18 

14 
9 
4 
I 

7 

12 
18 

23 
27 

30 

34 

36 

38 

38 
40 

39 
39 
38 
37 

35 
0.50 

0.82  2" 

30 


1. 12 

1.37 
1.59 

1.76 
1.87 

1-93 


25 
22 

17 
II 

6 


Declina- 
tion N. 


0 

1 

+40 

li 

I 

37.5 

38.6 

39.6 

II 

10 
a 

40.4 

0 

41.0 

4 

41.4 

41.6 

a 

41.5 

I 

41.2 

3 

40.7 

5 

7 

40.0 

i\ 

39.1 
38.1 
37.0 
35.9 

34.8 
33.8 

32.9 

32.1 

31.5 

31.0 
30.6 

30.5 

30.4 
30.6 

30.8 

31.2 

31.7 
32.2 

32.9 

33.7 
34.5 
35.4 
36.4 
37.5 

38.6 

39-6 

40.7 


9 
10 

II 

II 

II 

10 

9 
8 

6 

5 

4 

I 

I 
2 
2 

4 

5 

5 

7 
8 

8 

9 
10 

II 

II 

10 
II 


1.306   +0.840 
5' .368  25".40 


+0.02         -o.oi 
+0.1  +1.0 

[Bphx4l 


r  Oiionis. 

Mag.  3.7 


Right 
Ascension. 


m 
13 


27.33 

27.34 
27.30 

27.23 
27.12 

26.98 
26.82 
26.64 
26.47 
26.31 

26.17 
26.05 

25.97 
25.92 

25-91 

25.95 
26.04 

26.16 

26.32 

26.52 

26.74 
26.99 
27.26 

27.54 
27.83 

28.13 

28.43 
28.72 

29.00 

29.28 


4 

7 
II 

14 

16 
18 

17 
16 

14 

12 
8 

5 
I 

4 

9 
12 

16 

20 

22 

25 

27 
28 

29 
30 

30 
29 

28 

28 

26 


24 
21 


29.54 
29.78 

29.99  _ 

30.18  ^9 

30.33  ^'"^ 


30.45 
30.52 

30.55 


12 

7 
3 


Declina- 
tion S. 


-655 


n 


65.3  ^^ 

66.8  '5 
68.1  ^3 

69.3 
70.2 


12 


70.9 

71.3 

71.5 

71.5 
71.2 

70.7 

69.9 
68.9 

677 
66.3 

64.8 
63.1 
61.3 

59.5 
57.6 

55.8 

54.1 
52.6 

51.3 
50.3 

49.6 
49.2 
49.2 

49.5 
50.2 

51.2 

525 
540 

55-6 

57.3 


9 
7 

4 

2 

o 

3 

5 

8 
o 
2 

4 

S 

/ 
8 

8 

9 
8 

7 

5 

3 
o 


4 
o 

3 

7 
10 

13 

15 
16 

17 
18 


^9'     17 

60.8  '7 

62.S  '^ 


1.007    -^.122 

25«.8i4    7i".57 


0.00 
+0.1 


0.00 
+1.0 


o  Colunbfle. 
Mag.  4.9 


Right 
Ascension. 


h 

5 
s 
24.61 

2457 
24.48 

24.35 
24.17 


m 
14 


4 

9 

13 
18 

21 


Declina- 
tion S. 


22 
24 


23.96 

23.74 
23.50 
23.26  ^ 

23.03   ^^ 

22.82 
22.65 
22.51 
22.41 
22.36 


22.35 
22.40 

22.50 

22.64 

22.83 

23.05 
23.31 
23.59 

23.8g 
24.21 

24.54 
24.87 

25.19 

25.51 
25.81 


21 

17 
14 
10 

5 

I 

5 
10 

14 

19 
22 

26 
28 

30 
32 
33 

33 
32 
32 
30 
27 


25 
22 

18 


26.08 

26.33 

26.55 
26.73 

26.86  '^ 

9 

26.95 

26.99 

26.98 


4 

I 


-3458 

43-5  „ 

47.8  ~ 
!  49-3   ' 

i  ^' 

;  50.4  . 

!  2 

51-3 
'  51-0 

50.3 ,; 
49-2 

45-8  " 
43.6  " 
41.1  *-' 

35-6  '* 
32.6  ^° 
29.6  3° 
26.7^ 

24.0 

21.5^5 

19-3  " 
17.5  '* 

15.3    , 

15.0  ; 

15-3  g 

16. 1 

17-5  '* 

19 
19.4 

It'" 
30..  J 

36.2  ! 


38.9 


27 


1.220   -0.700 

22".8i6    44".i7 


-0.02 
+0.1 


+0.01 
+1.0 
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y  Oiionis. 

/3  Tanii. 

17  Camelop. 

/^  Leporis. 

Mag.  1.7 

Mag. 

1.8 

Mag.  5.8 

Mag.  3.0 

Mom  Solar 

Date. 

; 

. 

1 

1 

Right 

Declina- 

Richt      1 

Declina- 

Right 

Declina- 

Right      1  Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension.       tion  8. 

h       m 

1 
h       m      1 

•       / 

h       m 

•       t 

h       m                " 

5    20 

-f    6  16 
ti 

5    20    j 

4-2832 
It 

5      22 

+  62  59 

5     24     -2049 

Jan.    0.4 

s 
32.59     _ 

29.2  . 

28.4  ! 
27.6  I 
27.0  ° 

s 

5297  . 

193  ^ 

s 

5-76  „ 

62.0 

s 
35.24    ^ 

33-2  „ 

10.4 

32.62     ^ 

53 -oo   , 

19.72 

5-76  I 

^4-3  !^ 

35.24 

35-4  " 

20.4 
30.4 

32.60    ^ 
32.54  ^^ 

52.98  ; 

52.91    I 

20.1   ^ 
20.5  ^ 

5-67  , 
5-23  ,^ 

66.4  " 
68.2  '8 

35.19    I 

35-11  _ 

37.3  \l 
39.0    ' 

Feb.    9.3 

32.44  ,, 

26.5  5 

52.81  '° 

20.7  * 

69.7  ;j 

34.98  ^l 

40.3    ^ 

13 

4 

14 

2 

32 

II 

10 

10 

19-3 

32.31   ,, 

26.1 

52.67 

20.9 

4-9»  „ 

70.8 
71.4       I 

34-82 
34-64  * 

41-3    ^ 

Mar.    1.3 

32.16^5 

25.8  3 

52.50  ^l 
5^-32  ,0 

21.0 

^•54  Z 

42.0    7 

II-3 

1*7 

3199    ! 
31.83  \l 

25.6  ' 

20.9 

4-'5  2 

71.6       * 

34.45 ' 

42.3    ^ 

21.2 

25-5 

52.13  ^.^ 

20.7^ 

3-37  ,, 

71.3  ; 

34-25  Z 

42.2 

31-2 

25.6    ' 

51.96  '7 

20.4  "^ 

70.6    7 

34.06  ^9 

41.8    I 

14 

I 

16 

4 

33 

II 

17 

8 

Apr.  10.2 

31.53,, 

25-7    , 

51.80 

20.0 

3-°4  ,„ 

^9-5  ,^ 

33.89  _, 

410 

20.1 

31.42" 
31.34      I 

26.0  3 

51.68  " 

19.6^ 

68.1  '1 
66.3  '« 

33.75  „ 

39-9  " 

30.1 

26.5    ^ 

51.59   I 

19.I   5 

2-55 

33.64  " 
33.56 

38.5  ! 

May  1 0.1 

31.30      I 

27.0    5 

51-55   : 

18.6  5 

2.42  *3 

^4-3 :: 

36-8 ; 

20.1 

31.30      ^ 

27.7    I 

51.56    ' 

18.I    5 

2.38            4 

62.2 " 

33.53   \ 

34-9  "I 

4 

9 

0 

4 

s 

aa 

23 

30.0 

31.34    ^ 

28.6 

5 1  62 

17.7 

2.43 ,, 

60.0 

33.54   g 

32-7  „ 

June   9.0 

31.43  ,! 

29-5    ' 

51.72 '! 

17-3'^ 

^•57   ! 

57-8  " 

33.60 

30.4  '^ 

19.0 

31.56    ^ 

30-6 

51.87  ^5 

^7-' 

2-79 

55-7  " 

33.70  '° 

28.0  '-^ 

29.0 

3^-73  *^ 

3'-7 

52.07 '° 

16.9^ 

3-^^'.o 

53-7    « 

33.84  '^ 

25-5  '5 

July    8.9 

20 
31-93  „ 

32.9 
11 

52.30 11 

16.9^ 

0 

3-49  ^^ 
45 

5^-9 ;« 

18 
34.02 

^           21 

23.1  '* 
»3 

18.9 

32,16 

34-0  „ 

52.56 

16.9 

3.94  „ 

50.3  „ 

34-23 

20.8 

28.9 

3241  J 

35-2  " 

52.85  ^^ 

17.0 

4.45 

49.0  3 

34.47  ^^ 
34.73  ,g 
35.01    ° 

18.6  " 

Aug.   7.8 
17.8 

32.68  "7 
32.97  *' 

36.3  " 
37-2   ' 
38.0  I 

^^•''33 

53.49  z 

17.2 

17.5^ 

5.00  55 

47-9 " 
47-2  ^ 

'5-1  ,, 

27.8 

3327  l^ 
30 

53.83  ^'^ 

35 

17.8  3 
3 

46.7  \ 

35.31  \ 
30 

'3-9 '; 

Sept.  6.8 

33.57  ,„ 

38.6 

54.18 

18.1 

6.81 , 

7-44  S 

46.6 

35.61 

13.0 

16.7 

33.87  ^° 

38.9    3 

54.52 !: 

18.5^ 

46.8  ^ 

35.91  3 

12.6    ^ 

26.7 

34'7f° 

39-1    ' 

54.87 11 

18.8  3 

47.3 1 
48.1  * 

36.21  3° 

12.7   ' 
13.3 

Oct.    6.7 

34-46  2 

39-0   ] 

55.20  33 

19.I  3 

36.51  ^° 

16.7 

34-75  2 

38.6   4 

55-53  f 

19.4^ 

9.28  59 

49-2 

36.79  '^ 

10 
H-3    ° 

27 

S 

31 

3 

14 

27 

15 

26.6 

35.02 

38.1 

55.84  ,„ 

19.7 

9.84  „ 

50-6  ,, 

37.06 

:;-6  ^« 

17.0 

Nov.   5.6 

35.27  ^; 

37-4   : 

56.13'! 

19.9 

10.37  ]t 

52.3    ^ 

37.31     ^ 

15.6 

35.50  ^^ 

365   ' 

56.40  'I 

20.2  3 

'°-84  1! 

54-2    ' 

22 

37.53 

^9-7 

25.5 

35.71 

35-5   ! 

5664  11 

20.5  3 

11.24'*^ 

56.3 

37.72  9 

22.0   ^ 

Dec.    5.5 

35.88    7 

34-5" 

56.84  '° 

20.9  ^ 

H.57;^;^ 

58-5  " 

37.87  '^ 

24-5  '5 

13 

10 

16 

3 

35 

»3 

12 

25 

15-5 

36.01 

33-5  ,„ 

57.00 

21.2 

11.82       ^ 

x,.98' 

12.04 

60.8 

37.99    , 

^7-o  ,^ 

25-5 

36.11'^ 

32.5       ^ 

57.11^ 

21.6^ 

63.2  \\ 

38.06    7 

'9-4   ! 

35.4 

36.16    5 

31.6      9 

57.18       ' 

22.0  ^ 

65-5  '^ 

38.08    ^ 

31-8'^ 

Sec  S,  Tan  d 

1.006      +0.1 10 

I.I38 

+0.544 

2.203           +1.963 

1.070      -0.380 

Mean  Place 

3 1*. 060 
0.00 

2i".33 

51". 261 

8".8s 
-o.oi 

2V664    48".35 

33-.629    38". 16 

D>a,  Dm  a 

0.00 

+0.01 

+0.05         -0.02 

-0.01           0.00 

D^d,  Dw^           +0.1          +1.0       1 

+0.1 

+1.0 

+0.1           +1.0 

+0.1           +1.0 

[ 
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;r  AuxlgK, 

<f  OzioniB. 

Groombxidge  966. 

a  Lepoiis. 

MeaaSolar 

Mag.  4.9 

Mag.  2.5 

Mag.  6.4 

Mag.  2.7 

Date. 

1 

Risht 

Declina- 

Risht 

Declina- 

Right 

Declinsr 

Right 

DecUn*. 

Ascension. 

tioaN. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tionS. 

h      m 

e        r 

h       m 

•      * 

h      m 

e        t 

h       m 

0     * 

5    27 

+  32    7 

5  27 

—    021 

00 

5  28 

+  74  59 

mm 

5  28 

-1752 

Jan.    0.5 

s 

9-54   , 

56.4  - 
57.0  I 

57-6  t 

38*28 

WW 

18-38   ^ 

WW 

34-1 
36-9  t 

57*8i 

54-°,, 

10.4 

9.58   * 

38.31  f 

37-2 

18.33  J 

57-82    \ 

5^-' 
57-9  ,6 
59-5  „ 

20.4 

9.57   , 

38-29  ', 
38.23  ^J 

38-3  " 

18.12  " 

17.76   3f 

39-4  ' 

57-78   \ 
57-70 

30-4 

9.50   I 

58.1  I 

39.3  " 

4' -7  '' 

Feb,    9.3 

9-39  ,, 

58.6  s 

38-13  t 

40.0  \ 

17.26   f 

43.6  '9 

57-58  " 

60.8 '3 

14 

3 

13 

0 

61 

14 

IS 

10 

19.3 

9-25  „ 

58.9  , 

38-00 

40.6 

16.65   gg 
''5-97  „ 

45-0 

57-43  „ 

61.8 

Mar.    1.3 

9.08^7 

59-^  0 

37-85  5 

41.0  2 

45-9   9 

57.26   7 

62.5    \ 

11.3 

8.89    9 

59'! 

37.68 

41-2  ^ 

15.24  " 

46-3    \ 

57.07   9 

62.8   3 

21.2 

8.70  '9 

58-9' 

37-5^ 
37-35  ,^ 

41-3^ 

14-50  ;^ 

46-1    * 
45.3  „ 

56.88    9 

56.70  •* 
17 

62.7       ^ 

31.2 

8-5'  ?6 

58-6  3 

3 

41. 1 

3 

^3-79  ^ 

62.4  3 

7 

Apr.  10.2 

8-35  ,, 

58-1  ^ 

37-21 

40.8 

13-15   „ 

42-5  „° 

56.53  ^, 

6^-7  „ 

20.2 

8.21  ^* 

57-6  S 
57-0  J 

3709   „ 

40-3    ' 

12.60  55 

56.39  \\ 

60.7" 

30-1 

8.12    9 

37-00    9 

39-6   7 

38-8 ,! 

12.16  ** 

4°-4 

56.28  " 

56-0 :: 

May  1 0.1 

8.07   s 

56.3  I 

36.95  ^ 

11.86  3° 

38.1  '^, 

56.21    \ 

20.1 

8.07   ° 

S 

55.6  1 

36-94  , 

4 

37-8  '« 
12 

11.71    '5 

0 

35-6  :^ 

56.18    3 
I 

300 

8.13 

55-0 

36.98 

36.6  ^^ 

II.7I       ,, 

33-0  „ 

56.19     6 
56.25 

54.0 

June   9.0 

8.22  '° 

54-5  I 

37-05  J 

35-3   3 

11.86  '5 

30.3  '^ 

5'-8 

19.0 

8-37  11 

54-0  5 

12 

37-17  " 

33-9  „ 

12.16  3° 

27.6  ^l 

56-35   " 

49'^  « 

29.0 

8-57   ° 

53.6  t 

37-32 11 

32.4    5 

12.61    ^5 
13.19  f 

^5-'  « 

56.49  ! 

47.3 : 

July    8.9 

8.80  '3 

53-3  , 

37-51    ^ 

30.9  '5 

22.8  »3 

56.66  '7 

45.0 ,, 

»7 

2 

22 

14 

71 

21 

21 

22 

18.9 

9°7,„ 

53.1     ^ 

37-73  ,^ 

^9-5  ^^ 

13.90  g^ 
'^•7^  89 

18.9 ;! 

56.87  ,^ 

42.8 

28.9 

936  '' 

530    ' 

37-97  ,^ 
38.23  ^^ 

28.1  "-^ 

57-"  !1 

4°-7  0 

Aug.    7.8 

9.68  3» 

53.1 

26.8  *3 

'7-4   2 

57-37  !! 

38-8  : 
37-2  „ 

17.8 

10.02    ^"^ 

53.2     ' 

25-7  " 

16.2 " 

57-64  '^ 

27.8 

10.37   ^^ 

53.4    , 

38.80  '9 

24.8   9 

102 
^7-57  '^! 

15.5 ' 

57-93   ' 

\-     12 
36.0  g 

35 

2 

30 

0 

105 

4 

30 

Sept.  6.8 

10.72    . 
11.08  3j 

11.443 

53-6  , 

39- 10 

24.2 

'^•^^TO/^ 

^5-'    „ 

58-23  _ 

35.2  ^ 

16.7 

53-8^ 

39.40  3 

23.8  ^ 

19.68    ^!f 

15.1   \ 

58-53  ^° 

34.8  ^ 

26.7 

54-1  , 

39-69  ' 

237  , 

15-6    5 
'6-4  „ 

58-83  Z 

34-9   - 

Oct.    6.7 

1 1 .79  ^5 

54-4  I 

39-98  ^9 

24.0    3 

''•79o 

59-12   9 
59.40  ,^ 

35.4  \ 

16.7 

12.13  ^^ 
33 

54-7  ] 

4 

40.27      9 

27 

24-5    \ 

22.80'^' 
95 

'7-^  la 

3^-3 .: 

26.6 

'^•46  _ 

55.1    ^ 

40.54   _ 

^5-3  ,„ 

2375    0, 

24.62    ^l 

78 

25.40   ^° 

19.2 

59-67 

37.7 ,. 

Nov.   5.6 
15.6 

12.76  3° 

^330  ° 

55-5  ^ 
55-9  : 

4079   J 

4^  02    I 

26.3  " 
^7-5  " 

21. 1  '9 

23.4  ^^ 

5992    5 
60.15  '3 

39-4^ 
41-4,, 

25-5 

56.4  I 

20 
4122^° 

=^8-9   1 

26.07 

^5-9  J 

60.34  z 

43-6 

Dec.    5.5 

^3-51 

56.9  ^ 

41.39    ^ 

30.3  , 

26.60   ^3 

28.6  \ 

60.50  '"^ 

45-9^ 

17 

6 

14 

14 

39 

28 

12 

*             24 

155 

13.68 

57.5   , 

4^-53  _ 

31-7,, 

26.99    ^ 

31-4 

60.62 

483  „ 

25.5 

13.81  »3 

58.1    J 
58.7' 

41.63  ^^ 

33-^    1 

22 

27.21 

27.27 

34-3  :^ 

37-1  "* 

60.70     * 

50-6 

35-4 

13-88   7 

41.68    5 

34-5  ^^ 

60.74     * 

52.9  '•^ 

Sec  6,  Tan  8 

Z.I81           +0.628 

1. 000      -0.006 

3.862       +3.730 

I.051         -0.323 

Mean  Place 

7'-759    45".79 

36».744    43"i3 

13*. 037    20". 12 

S6V2I9    59".36 

D'^a,  Dm  a 

+0.02        -o.oi 

0.00           0.00 

+0.10        -0.03 

-0.01          0.00 

D^  d,  Dm  6 

+0.1 

+1.0       1 

+0.1 

+  1.0 

+0.1 

+1.0 

+0.1 

+1.0 
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(p^  Oilonig. 

I  Oiionis. 

€  Oiionis. 

CXaul. 

Mean  Solar 

Mag.  4.5 

Mag.  2.9 

Mag.  1.8 

Mag.  3.0 

Date. 

Right 

Dedina-   | 

Right 

Dcclinar 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tinnM 

f. 

tionS. 

Ascension. 

tions. 

Ascouion. 

tion  N. 

h       m 

• 

/ 

h      m 

•      / 

h       m 

0      1 

h      m 

0        r 

5  30 

+    925 

5    31 

-5  57 

5    31 

-     I   15 

5    32 

+  21      5 

Jan.    0.5 

746 

63.7 

s 

15.10 

49-6  „ 

s 

52.49  , 

^4-5  „ 

B 
31.91        . 

36.6 

10.4 

750  ; 

63.0 

7 
6 

m 

15.12 

5^-^    4 

52.52  \ 

15-8  '3 

31.96      I 

36.6* 

20.4 

7-49    , 

62.4 

I5I0 
1504 

52-5   ^ 

52.50 
52.44  ° 

17.0 

31.96      , 
31.90 

36.6  ° 

30.4 

7-44  I 

61.9 

5 

53-7  " 

18.0     ^l 
18.8         f 

36.6  ° 

Feb.    9.3 

7-35   ' 

61.5 

4 

1 4-94  „ 

54-6   9 

52.35 , 

31.81       9 

36.6° 

13 

4 

13 

8 

13 

6 

13 

0 

193 

7-22 

61. 1 

14.65    J 

55.4     . 

52.22 

19.4 

31.68 

36.6 

Mar.    1 .3 

60.9 

3 

55.9    I 

52.07    5 

19.8    ^ 

31.53    J 

36.6° 

11.3 

60.8 

I 

14.48 

56.1     I 

51.90^; 

20.0 

31.36       7 
31.18      ; 

36.5  \ 

21.2 

6.74  'I 

60.7 

I 

^4-31 

56.1     ^ 

51-73  ,1 

20.1     ^ 

36.4 

31.2 

6.58  f 

60.7 

0 

14.14 

55.9    ! 

10 

51-57  ° 

19.9    ^ 

31.01       I 

36.3  \ 

14 

I 

IS 

4 

15 

3 

15 

2 

Apr.  10.2 

^"♦^r. 

60.8 

13.99  „ 

55.5     , 

5 '42  ^, 

19.6 

30.86 

36.1 

20.2 

6.32   " 

61.0 

2 

13.87 " 

54.8    7 
54.0 

51.30" 

19.I     I 

30.74    " 

35.9    , 

30.1 

6.23     I 

61.3 

3 

13.78 1 

13.72 

51.21    9 
51.15    , 

18.4    7 

30.65       9 

35.8    ^ 

May  10. 1 

6.18    5 

61.7 

4 

529  „ 

^7-5  1 

30.61       ^ 

35.6^ 

20.1 

6.18    ° 

62.2 

5 

13.70 

51-6  '3 

5114 

16.5  '^ 

30.60 

35.5 

4 

6 

3 

14 

3 

12 

4 

0 

30.0 

6.22 
630    ° 

62.8 

13-72 

48.6   ; 

51.17    , 

'5-3  ,, 

30.64 

35.5    , 

June  9.0 

635 

7 

13.79 ,; 

51.24 ,; 

'3-9   1 

30.73 ,; 

35.6    ^ 

19.0 

^•42     6 

64.4 

9 

13.90 

4^-9 

51-35 " 

12.5   ^ 

30.86  ^3 

35.7 : 

29.0 

65.3 

9 

14.05  J 
^423 " 

43-4   ! 

5'-50   S 

n.o'S 

36.0  -^ 

July    8.9 

6-78  T, 

66.3 

10 

51  69  '' 

9-5  ;i 

3^-25" 

36.3  3 

'3 

9 

21 

17 

31 

IS 

24 

3 

18.9 

701  „, 

67.2 

14-44  „, 

4^-7  ,. 

51-90,, 

8.0 

3^-49    . 
3^-75  f 

36.6 

28.9 

7.26  "5 

68.2 

10 

14.68  *'* 

40.1  '^ 

52.14  't 

6.6^4 

37.0  ^ 

Aug.   7.9 

7-53  11 

69.1 

9 

8 

14.93  II 

38.6  ^5 

TO 

5^40  S 
52.68  »« 

5-« 

32.04   9 

37.5 1 

17.8 

7-82  2 

69.9 

37-4  " 

4-1" 

32.34  „ 

37.9  ^ 

27.8 

8.1 1  "9 

70.6 

7 

^5-49 ; 

36-4 '! 

52.97     ' 

3-2    9 

32.66  3^ 

38.3 1 

30 

5 

30 

7 

29 

6 

32 

3 

Sept.  6.8 

8-41  „ 

71. 1 

'5-79  ,„ 

35-7   ^ 

53-26 

2.6 

32.98  „ 

38.6 

16.7 

8-72  l\ 

71.4 

3 

16.08  '9 

35-3   * 

5356  3° 

2.2     ^ 

33.31  f^ 

38.93 

26.7 

9-03  ,„ 

71.6 

2 

^^•38  f^ 

35-3    , 

53-85    ' 

2.1     ' 

33.63  \^ 

39.1  ^ 

Oct.    6.7 

9-33  ^! 

71.5 

I 

16.67   I 

16.95  '* 

27 

35-6   I 

54.15^8 
54-43  ,^ 

^•4    6 

33.95  „ 

39.1 1 

16.7 

9-6^  :i 

71.2 

3 

S 

36-3   „ 
9 

3°    8 

34.26  3' 

30 

39.1  ^ 
0 

26.6 

10.16^^ 

70.7 

6 

0 

17.22 

37.2  ^, 

5470    , 
54.96  '^ 

3-8  „ 

34-56  ^^ 

39- 1  , 

Nov.   5.6 

70.1 

17.47  J 

38.5  \\ 

4.9" 

34-«5 
35."  ^, 

38.9" 

15.6 

10.40  ^^ 

693 

8 

0 

17.70^ 

40.0  '5 

5519   ^ 

6.2 '3 

38.8  I 

25.6 

10.62 " 
10.80  '^ 

15 

68.5 

8 

30 
17-90 

18.08   ^* 
13 

^3-4  % 

55-40  " 

7.6^* 

35.34  J 

38.6  I 

Dec.    5.5 

67.6 

9 
8 

55-57  ^\ 

9.1  '5 

IS 

35.55  ,, 

38.4: 

15.5 

IO-95  „ 

66.8 

0 

18.21 

45-2 

55-71 

10.6 

3571  „ 

38.2 

255 
35.4 

11.06" 
II. 12 

66.0 
65.2 

8 
8 

18.30     I 
18.36      <* 

48.5  '** 

55-81  " 
55-86    S 

J2.0  ^4 
13.4  '^ 

35.83  " 
35.90   ^ 

38.1   ' 
38.1  ° 

Sec  S,  Tan  d 

1. 014     +0.166 

1.005                   -0.104 

1. 000           -0.022 

1 .072      +0.386 

Mean  Place 

5'.90o    55".S8 

; 

i3'.556    56".i7 

50-.945    21". 56 

30". 265      27".32 

D>a,  Dm  a 

0.00          0.0c 

> 

0.00          0.00 

0.00           0.00 

+0.01          0.00 

Di^d,  Bmd 

0.0          +1.0 

0.0          +1.0 

0.0           +1.0       1        0.0           +1.0 
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Mean  Solar 
Date. 


Jan.  0.5 
10.4 
20.4 

30.4 

Feb.    9.3 

Mar.    1 .3 

11.3 
21.2 

31.2 

Apr.  10.2 
20.2 

30.1 

May  1 0.1 

20.1 

30.0 

June   9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.   5.6 

15.6 

25.6 

Dec.    5.5 

15-5 
255 
35.4 


Sec  S,  Tan  S 
Mean  Place 


C  Oiionis. 
Mag.  2.0 


Right        I    Declina- 
Ascensioa.         tion  S. 


xn 


5    36    I-    158 


26.69 
26.73 
26.72 
26.66 
26.57 


4 

I 

6 

9 
13 


15 


26.44 

26.29 

26.12  '7 

17 

25.95    ^ 

25.79 


25.64 
25-52 
25-42 
25.36 
25.34 

25.37 

25.44 

25-54 
25.69 

25.87 

26.08 
26.31 

26.57 
26.84 

27-13 


16 
15 

12 

10 

6 

3 

3 

7 
10 

15 

18 

21 

23 
26 

27 

29 

29 


30 


27.42 

27-72  ^^ 
28.01  ^9 


28.59 

28.87 
29.12 
29.36 

29-57 
29-75 

29.89 
30.00 
30.06 


28 

25 
24 

21 

18 

14 
II 

6 


// 


67.7 
69.0 
70.2 
71.2 
72.1 

72.7 

73- 1 
73-4 
73.4 
73-3 

73-0 
72.4 

7^7 
70.8 

69.8 

68.6 
67.2 

65-7 
64.2 

62.7 

61.2 

59.7 
58.4 
57.3 
56.4 

55-7 
55-4 
55.3 
55.6 
56.2 

57.1 
58.2 

59-5 
60.9 

62.5 

64.1 
65.6 
67.0 


13 
12 

10 

9 
6 

4 

3 
o 

I 
3 

6 

7 
9 


4 

5 
5 
5 
S 

5 

3 

I 

9 
7 

3 

I 

3 
6 


1. 001       -0.035 
25».i46    74". 59 


a  Colnmbte. 

Mag.  2.8 


0.00 
0.0 


0.00 
+1.0 


Risht 
Ascension. 


h        m 

5    36 


8 

33.89 

33.87 
3380 

33.68 
33.53 

33.34 

33-12 
32.88 
32.64 

32.41 

32.20 
32.01 
31.86  [^ 

31.74  " 
3^.67 


2 

7 
12 

19 

22 
24 
24 

23 
21 

19 


12 

7 

2 


31.65 

31.67 

31-74 
31.86 

32.02 

32.23 

32.46 
32.72 

33.01 

33.32 

33.64 
33.97 
34.29 
34.61 

34.92 

35.21 
35.48 
35.72 
35.92 
36.09 

36.20 
36.27 
36.28 


2 
7 

13 
16 
21 

23 
26 

29 
31 
32 

33 

32 

32 

31 
29 

27 
24 
20 

17 
II 

7 

I 


Declina- 
tion S. 


-34    6 


ft 


65.6 
68.3  ^7 

70.8  ^? 

72.9  " 

74-7 


76.0 

76.9 

77-3 

77-3 
76.8 


21 
18 

13 


9 
4 
o 

5 
9 


12 

17 
21 


28 


75.9 

74.7 
73.0 

68.6  *3 

25 

66.1 

60.4^9 

57-5  II 

54.6  9 

27 

51.9 

49-3 
47.1 
45-2 

43.7 


26 
22 


19 
10 


42.7 

42.3 
42.4 

43.1 
44.3 

46.0 
48.2 

50.7 
53.5 
56.5 


4 

I 

7 

13 
17 

22 

25 
28 

30 

31 


59-6  ,„ 
62.6  3° 

65-5  '' 


1.208      -0.677 
32".092     70". 01 


-0.02  0.00 

0.0  +1.0 

[Bph  14] 


o  Aaiifse. 
Mag.  5.5 


Right 
Ascension. 


h   m 

5  39 


s 

6.51 

6.56 

6.54 

6.46 

6.31 

6.12 
5.89 
5.63 
5.36 
5.II 

4.88 
4.68 

4.53 

4.44 
4.41 

4-44 

4.54 
4.70 

4.92 
5.19 


5 
2 

8 

15 
19 

26 

27 
25 
23 

20 

15 
9 
3 
3 

10 
16 

32 


37 
32 

5-«7  ll 
6.26  39 

6.68  ^^ 

7.12 


44 
45 


7-57 
8.03 

8.49 

8.94 

9.38 

19.81 
20.21 
20.58 
20.91 
21.19 

21.42 
21.58 
21.68 


46 

46 

45 
44 
43 

40 
37 

33 
38 

^3 

16 
10 


Declina- 
tion N. 


+  49  47 


/# 


34.5 
36.1 

37.7 

39.1 
40.2 

41. 1 

41-7 
42.0 

41.9 
41.5 

40.8 
39.8 
38.6 

37.2 
35.7 

34.1 
32.6 

31.0 

29.6 

28.3 

27.1 
26.2 

25.4 
24.8 

24.4 

24.2 
24.2 

24-4 
24.8 

25-5 

26.3 

27-3 
28.4 

29-7 
31.2 

32.8 

34.4 
36.0 


16 
16 

14 
II 

9 

6 

3 
I 

4 
7 

o 

2 

4 

5 
6 

5 
6 

4 
3 


9 
8 

6 

4 

2 

o 

2 

4 

7 
8 

10 
II 

13 

15 
16 

16 
16 


1.549      +1.183 
14*. 172     23".o4 


+0.03 
0.0 


-O.OI 

+1.0 


v«  Lepoiis. 
Mag.  3.7 


Right 
Ascension. 


h        m 

5     43 


5.08 
5.10 
5.08 
5.02 
4.91 

4-77 
4.61 

4-43 
4.24 

4.06 

3.90 

3-75 
3-64 
3.56 
3.52 

3-53 
3.58 

3-67 
3.80 

3.96 

4.16 
4.38 

463 
4.90 

5.18 

5.47 

5.77 
6.07 

6.36 
6.65 

6.93 
7.19 

7.42 

763 
7.81 

7.95 
8.04 

8.09 


2 

3 

6 

II 

14 

16 
18 

19 
18 

16 

15 
II 

8 

4 


5 

9 

13 
16 

20 

22 

25 

27 
28 

29 

30 

30 

29 
29 

28 

26 

23 
21 

18 
14 

9 

5 


Declina- 
tion & 


-1450 


t» 


65.8 
67.8  '° 
69.6 
71.2 

72.5 

73.5 
74.2 

74.6 

74.6 

74-4 


18 
16 

10 


/ 

4 
0 
2 
6 


73.8 

73-0 
71.9 

70.5 
68.9 


8 
II 

H 
16 

18 

67.1 

65.1  '' 
63.0 


60.9 
58.8 

56.7 
54.7 
53.0 

51.5 
50.3 

49.5 
49.1 

49.1 

49-5 
50.4 

51-6 

53.2 

55-1 
57-2 

59.4 

61.7 

63-9 
66.0 


31 
21 
21 
21 


20 

17 

15 
12 

8 

4 
0 

4 

9 
12 

16 
19 

2t 

23 

^3 

23 
21 


1.035  -0.265 

3«.490    7i".74 


-o.oi 
0.0 


0.00 
+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


K  Orlonls. 
Mag.  2.2 


Right 
Asoensioxi. 


Jan.  0.5 
10.4 
20.4 

30.4 
Feb.    9.4 

193 
Mar.    1.3 

21.2 
31-2 

Apr.  10.2 
20.2 

30.1 

May  1 0.1 

20.1 

30.1 

June  9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.6 
Nov.  5.6 

15-6 
25.6 

I^-    5-5 

15.5 
255 
35-5 


h      m 

5    43 

8 
42.22 

42.25 
42.23 

42.18 

42.08 

4195 

41 -79 
41.62 

41.44 

41.27 


41. II 
40.98 
40.87 
40.80 
40.77 


7 
8 

7 
6 

3 
I 

7 

3 

I 


.5 
10 


40.78 
40.83 

40.93  „ 
41.06  '^ 

41.22 

20 

41.42 

4^  65  \\ 

29 

42.73  ,^ 
43.03  ^^ 

43.33  :^ 
43.62  ^9 

43.91  ^9 
27 

44.18^, 

44.44,, 
44.68  *^ 

44.89 " 
45.07 


45-21 
45.32 
45.38 


18 

14 

II 

6 


Dedina- 
tionS. 


-941 


// 


51.6 

53.4 
54.9 
56.3 
57.4 

58.3 
58.9 

59.2 
59.3 
59.1 

58.7 
58.0 

57.0 

55.8 

54.4 

52.8 

51. 1 
49.3 
47-4 
45.5 

43.7 
41.9 

40.3 
39.0 

37.9 

37-2 
36.8 
36.8 

37.1 
37.9 

39.0 
40.4 
42.1 

43-9 
45.9 


18 

15 
14 
II 

9 

6 
3 


4 
o 

3 
8 

II 

14 

17 
18 

20 

20 


20 


47.9 
49-9  ,^ 
51.8  '9 


Sec*,  Tan  <y 
Mean  Place 


1.015      -0.171 
40».65i    57".9i 


D'ifra,  D«a  o.oo  o.oo 

Difrd,  Dm^  0.0  +1.0 

84368**~i9i4 22 


S  BotadUB. 
Mag.  4.5 


Right 
Asoensioa. 


m 


5    44 


8 
40.33 
40.15 
39.87 
39.51 
39.07 

38.57 
38.03 

37.47 
36.90 

36.34 


18 
28 
36 

44 
SO 

54 
56 
57 
56 
54 


50 


35-80 
35.30 
34.86  ^ 

34.49  ^^ 
34.19 


30 
21 


33.98 
33.86 

33.83 
33.89 
34.03 

34.27 
34.59 
34.98 

35.43 
35.93 


12 

3 
6 

14 
24 

32 
39 
45 
50 

53 


56 
57 
56 


36.46 
37.02 

37.59 

38.15 

38.68  S3 

49 

39.17 
39.60  ^^ 

39-97    " 

40.25 

40.43 


37 
28 

18 
9 


40.52 
40.50 
40.38 


12 


Dedina- 
tionS. 


-6545 


It 


60.3 
63.6  33 
66.6  3^ 
69.2  "^ 

71.3 


21 


73.0 
74.1 

74.7 

74.7 
74.2 

73.2 
71.6 
69.6 
67.2 

64.5 

61.5 
58.2 

54.9 

51.5 
48.1 

44.9 
41.9 

39.3 
37.1 
35.3 

34.2 

33.7 
33.8 
34-6 
36.0 

38.0 

40.5 
43.5 
46.9 
50.4 


17 

II 
6 
o 

5 
10 

16 
20 

24 
27 

30 

33 
33 
34 
34 
32 

30 
26 

22 

18 
II 

5 

I 

8 

14 
20 

25 
30 
34 
35 
37 


54.1 

57.7  ,, 
61.2  35 


36 


2.436      -2.222 
37".oo6    64".03 


-0.06        +0.01 
0.0  "H.O 

[Eph  14] 


V  AnrigK. 
Mag.  4.2 


Right 
Ascciision. 


h      m 

5    45 

8 

33-73 
33.79 
33-79 
33-74 
33.63 


33.48 
33.30 

33.09 
32.88 

32.67 

32.48 
32.32 
32.20 
32.12 
32.10 


5 
II 

IS 

18 
21 
21 
21 

19 

16 

12 

8 


3 

8 
14 


32.13 
32.21 

32.35 
32.54  '^ 
32.77  ^^ 

33.04  ^^ 

33.34  ^ 

33.67 
34.02 

34.39 


33 
35 
37 
39 


38 


34.78 

35.55  ^; 

35.94  :^ 

36.32  f. 
36 

36.68 

37.03  ^^ 
37.35  ^^ 
37.64 
37.89 


29 

25 
21 


38.10 
38.25 

38.35 


15 
10 


Dcdina- 
tion  N. 


+  39    7 


// 


38.1 
39.2 
40.2 
41. 1 
41.9 

42.5 

42.9 

43-1 

43.1 
42.8 

42.4 

41.7 
40.9 

40.0 
39.0 

38.0 

37.0 
36.0 

35.2 

34.4 

33.7 
33.2 
32.8 

32.4 
32.2 

32.1 
32.2 

32.3 

32.5 
32.8 

33.2 

33.7 
34.4 
35.1 
35.9 

36.8 

37.8 
38.8 


II 
10 

9 
8 

6 

4 

3 

o 

3 

4 

7 
8 

9 

10 

10 

10 

10 

8 

8 

7 

5 
4 
4 

2 
I 

I 
I 
2 

3 
4 

5 

7 

7 
8 

9 

10 
10 


1.289      +0.813 
31". 726    27".88 


+0.02 
0.0 


0.00 
+1.0 


S  Lepoiis. 

Mag.  3.9 


Right 
Ascension. 


h      m 

5    47 

38*98 
39.00 

38.97 
38.90 

38.79 

38.64 
38.46 
38.27 
38.08 

37.89 

37.71 
37.55 
37.42 

37.33 
37.28 

37.28 

37.31 
37.39 
37.51 
37.67 


8 

9 

9 

9 
8 

6 

3 

9 

5 
o 

3 
8 


12 
16 

19 


22 

25 
26 


37.86 
38.08 

38.33 

38-59  ,, 

38.88  "9 

29 

39.^7 
39-47  \^ 
39.78  3^ 
40.08  3° 

40.37  ""^ 


40.65 
40.92 
41.16 

41.37 
41.55 

41.69 

41.79 

41.84 


28 

27 
24 
21 

18 
14 

10 


Declina- 
tions. 


-2052 


it 


62.8 
65.1 
67.2 
69.0 
70.6 

71.8 
72.6 

73.1 
73.2 

72.9 


23 
21 

18 

16 

12 

8 

5 

I 

3 
6 


72.3 

71.4 
70.1 
68,6  '5 
66.8  '* 


9 

13 


64.8 
62.6 
60.3 

57.9 
55.5 

53.2 

51. 1 
49.2 

47.5 
46.2 

45.3 
44.9 
44-9 
45-4 
46.4 


20 

22 

23 
24 
24 
23 

21 

19 

17 

13 

9 

4 
o 

5 
10 

14 


18 

21 

24 


47.8 
49-6 
51-7 

64.2  '* 


1.070        -0.382 

37'-345    68".40 


-o.oi 
0.0 


0.00 

+1.0 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  Oiionis. 

d  Aoiifse. 

17  Leporis. 

P  AvlcK. 

Mean  Solar 

Var.  1. 0-1.4 

Mag.  3.9 

Mag.  3.8 

Mag.  2.1 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Dcdins- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

txinN. 

h       m 

p       / 

h       m 

•       1 

h       m 

0       1 

h      m 

•     1 

5    50 

-f-    723 

5  52 

+  54  16 

It 

5    52 

—  14  10 

If 

5     53 

+  4456 
II 

Jan.    0.5 

B 
32.53       , 

38.4  » 
37.6  I 
36.8  I 
36.2  ^ 

2945  , 

60.5  '8 

8 

30.85    ^ 

5'-5  ,„ 

s 

15.47  , 

33-6 

10.4 

32.58      I 

29.52  I 

30.89  * 

53.5  ,8 
55.3  ,. 

15.54  \ 

35.0 

20.4 

32.59      ^ 

29.51  0 
29.43  „ 

30.88    ' 
30.82   I 

15.55  6 

15.49  ° 

36.3 

30.4 

32.55      I 

12 

62.2  '7 

37-6  i 

Feb.    9.4 

35.7  I 

4 

29.28  's 

21 

63.6  ^4 
11 

30.72  ^^ 

5«-3 :: 

15.38 ; 

38.6  » 

7 

193 

32.35  ,^ 

35.3  , 

28.81  'f 
28.53  "J 

64.7    . 

65.5  ! 

30.59  ^, 
30.43  ^8 
30.25    ° 
30.07    « 

29.89  ! 

59-3    , 

• 

15.21 

39.5  . 
40.1 

Mar.    1.3 

32.21    ^ 
32.05  11 

35.0  I 

60.0    ' 

15.01  '° 

II-3 

34.8 

66.0   s 

60.5    \ 

14.78  ^3 

40-4  , 

21.3 

31.88  ^l 
31.72  \' 

34.7  . 

28.23  ^ 

66.1    ^ 

60.6    ' 

^4-55  !i 

40.5 

312 

34-8 

27.94 '' 

65.8   3 

60.4   ' 

'4-31  !t 

40.2  ^. 

15 

I 

27 

7 

17 

S 

21 

5 

Apr.  10.2 

31-57  ^^ 

34.9       , 

27.67 ,, 

^5'  xo 

29.72  „ 

59.9    a 
59-^  „ 

14.10 
13-92  '" 

39.7   , 

20.2 

31.44'; 

35.2      \ 

27.44  ;^ 
27.26  *' 

64.1    ° 

29.57  'f 

390  ' 

30.1 

31.34  : 

31.28   ^ 

35.5      \ 

62.8  '3 

29.45 " 
2937  ° 

58.0 

13.77   f 

38.0 

May  10.  i 

36.0    5 
36.6    ^ 

27.14  " 
27.08  f 

to  ^  ^^ 
59-7    Q 

56.7  \\ 

13.68    9 

36.9 

20.1 

31.26    * 

29.33  z 

55.2  \5 

13.64    * 

35.7 

2 

7 

I 

18 

0 

17 

I 

'3 

30.1 

31.28 

3 1 -34  , 

37.3    „ 
38.1    * 

27.09    g 
27.17    ° 

56.1     ^^ 

29.33  ^ 

53-5  ,0 

13.65    „ 
13.73    * 

34.4 

June  9.0 

29.37  I 

51.6  '9. 

330^ 

19.0 

10 

31.44  , 

39.0    ^ 

27.32  ^^ 

54.3  ^! 

0 
2945  ,! 

49-6  "° 

13.87  \* 

3'-7 

29.0 

31.58   ^ 
31.76  '* 

39.9  ^^ 

27.53    . 
27.81  f^ 

51.0  ^l 

12 
29.57  " 

47.5 

14.06  ^9 

9  9 

30.5 

July    8.9 

40.9  '° 

29.72     5 

45.4  " 

14.29  11 

29-4 

21 

10 

33 

15 

19 

31 

28 

II 

18.9 

31.97 

4^-9  _ 

2^"'4  ,, 

49-5  _ 

29.91  _ 

43.3 

H.57  „ 

28.3 

28.9 

32.20  ^l 

42.9  ^^ 

28.51  ^7 

48.2 

22 

30.13  _ 

41.4   ^ 

14.9033 

27.4  ' 

Aug.   7.9 

43.8   ^ 
44.6   I 
45.2    ^ 

28.92  ^^ 

47.1  " 

30-37  'z 

3°-^3 

30.91    '° 

39.7  ^ 

15.25 :: 

26.7  I 
26.1    ' 

17.8 

^^•73 11 

29.37  ^\ 

46.2    9 

38-2 

15.6237 

27.8 

33.02  7 

29.84  47 

45.5    ^ 

37.0            J, 

16.02  ^ 

25-7   , 

29 

5 

49 

4 

29 

8 

41 

3 

Sept.  6.8 

33.31 

45.7    , 

30.33  ,^ 

45.1    ^ 

31.20 

36.2 

^'^•43  ^, 

25.4    - 

16.8 

33.62  3^ 

46.0    ^ 

30.83  f 

44.9 

31.50^ 

35.7    ^ 

16.85  f 

253    ^ 

26.7 

33.92  ^° 

46.0  ° 

31.33  ;^ 

0 

44.9  ° 

31.79'^ 

0 

35.7  ° 

17.27  ^ 

25.3    ° 

Oct.    6.7 

34-22  3° 

45.8  ' 

31.83^^ 

45-2    3 

32.09   f^ 

36.1  * 

17.69  ^ 

25-5 

16.7 

29 

45.4  ^ 

3^-33  ^3 

45.7    ^ 

3-38    Z 

37.0  ,^ 

18.11 '^^ 
40 

25.8^ 

26.6 

34.81  _ 

44-8    a 

32.81 

46.4 

32.66 

38.2 

26.3 

Nov.   5.6 

35.08  'I 

5 

44.0 

33.26  45 

47.4  " 

32.93       ^ 

39.7  ^ 

27.0  J 

=^7-8 ,: 

15.6 

35.34  "^ 

430 

33.68  4^ 

48.6  " 

33.17^'^ 

41.6  ^9 

^9.25  ^, 

25.6 

35.57 11 

42.0 

r  ▼ 

34.05  ^^ 

51.7  'J 

22 

33.39  - 
33-57  ,! 

43-7 :: 

19-85  '* 

28.8 " 

TT 

Dec.    5.5 

35.77 1! 

40.9 

34.37 :! 

45-9  " 

29.9 " 

17 

10 

27 

17 

IS 

22 

as 

12 

15.5 

35-94  ,, 

39-9  ,^ 

34.64 , 

53-4  ,8 
55-2  " 

33.72 ,, 

48- »  „ 

20.08 

3'-'  „ 

25.5 

36.06  " 
36.14 

3«-9   0 

34.83  \l 

33.83 " 
3389  ^ 

50.4  \\ 

20.25   ' 

32.4 

35.5 

37.9  ^° 

34.95 " 

57-1  '' 

52.5  " 

20.36  " 

33-7  •* 

Sec  S,  Tan  d 

1.008      +0.130 

1. 713    +1.391 

1. 031     ^.253 

I.4I3     +0.998 

Mean  Place 

30-.939    3o".83 

26\8ii    46".o8 

29«.264    57".64 

I3-.258    23".48 

D'^a,  Dm  a 

0.00          0.00 

+0.04           0.00 

-o.oi           0.00 

+0.03          0.00 

D,^  d,  D«  S 

0.0 

+1.0      1 

0.0 

+  1.0 

0.0 

+1.0 

0.0 

+1.0 

[Bph  14I 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.5 
10.4 
20.4 

30.4 

Feb.    9.4 

19.3 
Mar.    1.3 

II-3 
21.3 
31.2 

Apr.  10.2 
20.2 

30.1 
May  ip.i 

20.1 

30.1 

June  9.0 

19.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct  6.7 
16.7 

26.7 
Nov.  5.6 

156 

25.6 

^«c.   5.5 

15.5 
25.5 
35-5 


6  AnxlgK. 
Mag.  2.7 


Right 
Aflccnsioa. 


m 


Sec«,Taiid 
Mean  Place 


5     53 


8 
53.39 
5346 

53.47 
53.43 
53.34 

53.20 
5302 
52.82 
52.62 

52.42 

52.23 
52.07 

51.95 

51.87 
51,84 


7 

I 

4 

9 

14 

18 
20 
20 
20 

19 

16 

12 

8 

3 


51.86 

51-93    ' 
52.06  '^ 

52-23  '^ 
22 


52.45 

52.70 

52.99 
53.31 
53.65 
54.01 


25 

29 

3a 
34 
36 

37 


38 
37 
38 


54.38 
54.76 

55.13 

55-51  ,, 

55.88  ^7 

37 

56.25 

56.59 
56.92 
57.21 

57.46 


34 

29 

25 
21 


57.67 
57.84 
57.95 


17 
II 


Declina- 
tion N. 


+  37  12 


// 


36.9 
37.8 

38.7 
39-6 

40.3 

40.9 

41.3 

41.5 
41.6 

41.4 

41.0 

40.5 
39.8 
39.0 
38.1 

37.2 

36.3 
35.4 
34.6 

33.9 

33.3 
32.8 

32.3 
32.0 

31.8 

31.7 
31.6 
31.6 

31.7 
31.9 

32.1 
32.5 
32.9 
33-5 
34-2 

34.9 

35.7 
36.6 


9 

9 

9 

7 
6 

4 

2 

I 


5 

7 
8 

9 
9 

9 

9 
8 

7 
6 

5 
5 

3 

2 

I 

I 
o 
I 
2 
2 

4 

4 
6 

7 
7 

8 
9 


1  Oemlnonun. 
Mag.  4.3 


Right 
Ascension. 


h      m 

5  58 


s 
5530 

55.37 

55-39 
55.36 

55.29 


7 

2 

3 

7 
12 


55.17 
55.02    I 

54.86    J 

54.68 ! 

54-35 
54.21 
54.10 

54.03 
54.01 


14 
II 

7 
2 

2 


5403 

54.09 
54.20 

54.35 
54.53 

54.75 
55-00 


II 

IS 
18 

22 


25 
28 


1.256      +0.759 
5i».4io    27".25 


+0.02 
0.0 


0.00 
+1.0 


55.28 

55.57  '^ 

55-88  3^ 
32 

56.20 

56.53  f^ 
56.86  3^ 
57.19  33 

57-52 


Z3 

32 

30 

29 

26 

23 
19 

59.11  ^^ 
59.26  \\ 

59.37 


57.84 
58.14 

58.43 
58.69 

58.92 


Declina- 
tion N. 


+  23  16 


It 


6.3 
6.4 

6.5 
6.7 

6.8 

7.0 

7.1 

7.2 

7.2 
7.1 

7.0 
6.8 
6.6 
6.4 
6.2 

6.0 

5.9 
5-9 
5.9 
5.9 

6.0 
6.2 

6.3 

6.5 
6.6 

6.7 
6.7 
6.7 
6.6 

6.5 

6.3 
6.1 

5.8 

5.6 

5.4 

5.3 
5.2 
5-2 


I 
I 

2 
I 
2 

I 
I 
o 

I 
I 

2 
2 
3 
3 
3 

I 
O 
O 
O 
I 

2 
I 
2 
I 

I 

O 
O 

z 
I 

2 
2 

3 

2 

2 
I 

I 
o 


1 .089      +0.430 
53''-563      7"-89 


+0.01  0.00 

0.0  +1.0 

[Bph  14] 


1  Pappls  (O.). 
Mag.  6.2 


Right 
Ascension. 


h 
6 


m 
I 


8 
61.94 
61.92 
61.84 
61.70 

61.51 

61.28 
61.02 
60.73 
60.44 
60.15 

59.87 
59-61 

59-39 
59.20 

59.07 

58.98 

58.95 
58.97 
5905 
59.18 

59^36 

59-58 

59-84 
60:13 

60.45 

60.79 
61.15 
61.52 
61 .88 
62.24 


2 

8 
14 
19 
^Z 

26 
29 

29 

29 
28 

26 

23 

19 

13 

9 

3 

2 

8 

13 
18 

22 
26 

29 

32 
34 

36 

37 
36 
36 

34 
62.58 
62.89  ^O 
63.17  "* 

63.61  ^^ 
14 


63.75 
63.83 
63.85 


8 


Declina- 
tions. 


-45 


n 


^4.7 ,, 

^7-9  f' 
70.8  ^l 

73.4  ' 
75.6 


26 
22 


77.3 
78.6 

79.4 
79.7 
79.4 

77-5 
75.9 
73.9 
71.5 


17 

13 
8 

3 
3 
7 

12 

16 
20 

24 
27 


y  Oiionis. 
Mag.  4.4 


Right 
Ascension. 


h      m 
6      2 


41.39 
41.46 

41.48 

41-45 
41.38 


3 

7 
II 

14 
16 


41.27 

41-13 

40.97  j^ 
40.80  " 

40.64 


16 
16 


68.8 

659 
62.9 

59.7  _, 

56.6  3* 

30 

53.6 


39 

30 
32 


40.48 

1 40.35 
40.24 

40.18 
40.15 

40.16 
40.22 
40.31 

40.45 
40^62 


50.7 
48;! 

45^9i 


39 
26 

2^ 


44;2 


'J7 
13 


4219: 
42.2 
'42.1 ' 

42.7: 
43.9. 

45.6 
47.8 

53.5  ^, 

56.8  33 

34 

60.2 ; 
63.7  35 

67.0 :33 


7 

I 

6 
12 

17 

222 
27 


13 
II 

6 

3 

I 

6 

9 
14 

17 
21 

40:83  ^, 
41.06^3 

•4^-32^; 
4^-59  J 

14I;88^9 

31 
42.19 

•42.50  3' 
.42.81  3^ 

43.13 
43.44 


32 
31 
30 


1. 41 5      -1. 001 
59-.905    69".94 


-0.03 
0.0 


0.00 
+1.0 


43-74  ^^ 
44-03  J 
44.31 
44.56 
44.78 


28 

25 
22 

18 


44.96 

45-11 
45-21 


15 
10 


Declinar 
tionN. 


+  1446 


** 


54.4 
53.9 
53.6 

53-3 
53.1 

53.0 
52.8 
52.8 
52.8 
52.8 

52.8 
52.8 

52.9 
53.1 
53.3 

53.6 
54-0 

54-4 
54-9 
55-4 

56.0 

56.5 
57.0 

57.5 
57.9 

58.1 
58.2 
58.2 
58.0 

57.7 

57.2 

56.7 
56.0 

55-3 
54-6 

54.0 

53.4 
52.8 


5 
3 

3 

2 

I 

2 
o 
o 
o 
o 

o 

I 

2 
2 


4 

4 

5 

5 
6 

5 
5 
5 
4 

2 

I 
o 

2 

3 
5 

5 

7 

7 

7 
6 

6 
6 


1.034      +0.264 
39«.73i    46".59 


+0.01 
0.0 


0.00 
+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.5 
10.5 

20.4 

30.4 

Feb.    9.4 

193 
Mar.    1.3 

II-3 
21.3 
312 

Apr.  10.2 
20.2 
30.2 

May  1 0.1 
20.1 

30.1 

June  9.0 

19.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.7 
Nov,   5.6 

15-6 

25.6 

Dec.    5.6 

15-5 
25.5 
35-5 


Sec  S,  Tan  d 
Mean  Place 


H.  Camelop. 

Mag.  4.7 


Right 


h      m 

6     9 


zo 

a 


s 
26.77 

26.87 

26.85 

26.70  '5 

.6.435 

26.07 

25.63  ^ 

25.14^ 

24.62  5* 

24.10  ^* 
SO 
23.60 

23.16^ 
22.79  ^^ 
22.50  ^ 
22.31  ^^ 


22.24 
22.27 
22.41 
22.66  *5 

36 


3 
14 


23.02 

2347 
24.00 

24.60 


45 

53 
60 

67 


25.99 :! 


26.75 

2753 

28.33 
29.13 

29.92 


30.69 

3142 
32.10 

32.71 
3323 


76 

78 
80 

80 

79 

77 


73 

68 
61 

52 
42 
33.65  ^^ 

33.95 :« 


tknN. 


+  6920 

79.0  '^ 
81.5^5 

83.8  '3 

85.9  " 
17 

87.6 
88.9 

89.7 
90.1 
89.9 

89.2 

88.1 

86.5 
84.7 

82.5 

80.2 

77-7 
75.2 
72.7 

70.3 

68.0 
66.0 
64.2 
62.6 
61.3 

60.4 

59.8 
59.6 

59.7 
60.2 

61.0 
62.2 
63.8 

65.7 
67.8 

70.2 
72.7 

75-3 


13 

8 

4 

2 

7 

zi 
16 
18 

22 

as 

as 
as 

24 

23 

20 

18 
16 

13 
9 

6 

2 
I 

5 
8 

12 
16 

19 
21 

24 

as 
26 


2.836      +2.654 
22".37o    66".3i 


+0.07 
0.0 


+0.01 
+1.0 


17  Gemlaomm. 
Var.  3.2-4.2 


Richt 


h     m 
6     9 


8 
42.98 

43.06 

43.09 
43.07 
43.00 

42.89 

42.75 

42.59 
42.42 

42.24 

42.08 
41.94 
41.82 

41.75 
41.71 

41.72 

41.77 
41.87 
42.01 
42.18   ^7 


8 

3 

2 

7 
II 

14 
16 

17 
18 

16 

14 
12 

7 

4 

I 

5 
zo 

14 


42.39 
42.63 
42.90 
43.18 

43.48 

43.80 
44.12 

44.45 
44.78 

45." 

45.43 

45.74 
46.03 

46.30 
46.55 

46.75 
46.91 

47.02 


21 

a4 
27 

28 

30 
3' 

3a 
33 
33 
33 
3a 

31 
29 

a7 

20 

16 
II 


Dedtti*- 

tkmN. 


+  22  31 


»f 


65.5 

65.5 
65.6 

65.7 
65.8 

66.0 

66.1 
66.2 
66.3 
66.3 

66.2 
66.1 

65.9 
65.8 

65.6 

65.5 
65.4 
65.4 
65.4 
65.4 

65.5 
65.6 

65.7 

65.9 
66.0 

66.0 
66.0 

65.9 
65.7 
65.5 


o 
I 
I 
I 
2 

I 
z 
z 
o 
z 

z 

2 
I 
2 
Z 

Z 

o 

o 
o 
z 

z 
z 

9 
Z 
O 

O 
Z 
2 
2 

3 


65.2 
64.8  ^ 

64.5 
64.2 

63.9 


3 

3 

3 

2 


63.7 
63.5 
63.4 


2 
z 


1.083      +0.415 
4I-.230    57"-53 


+0.01  0.00 

0.0  +1.0 

[Ephz4] 


2  Lyndi. 

Mag.  4.4 


Ri^t 
Aaocnskm. 


h      m 
6      12 


a 

5.39 
5.50 

5.51 
5.44 
5.25 

5.06 

4.78 
4.46 
4.12 

3.78 

3.46 

3.17 

2.93 
2.76 

2.65 

2.62 
2.67 

2.79 
2.99 

3.25 


iz 

z 

7 

IS 
23 

28 
3a 
34 
34 
32 

29 
a4 

17 
zz 

3 

5 

Z2 
20 
26 

33 
^•58  ,„ 

3.97  2 
4.41  ^ 
4.88  47 

5.39 


SI 
53 


5.92 
6.48 
7.04 
7.61 
8.17 


56 
56 
57 
56 

55 


5^ 
49 


8.72 
9.24 

10.18^5 

39 
3a 


10.57 

10.89 

II. 13 
11.29 


24 
16 


DecUn*- 

tkmN. 


+  59    2 


a 


46.1 
48.2 

50.3 
52.2 

53.9 

55.4 
56.5 
57.2 

57.5 
57.4 

56.9 
56.0 

54.7 
53.2 

51.4 

49.5 
47.5 
45.4 
43.4 
41.5 

39.6 
37.9 
36.5 
35.2 

34.1 

33.3 
32.8 

32.6 

32.6 

32.9 

33.5 
34.4 
35.6 
370 

38.7 

40.5 
42.5 
44.6 


21 
21 

19 
17 

15 

II 

7 

3 

I 

S 

9 

13 

15 
z8 

19 
20 

21 
20 

19 
19 

17 
14 

13 
ZZ 

8 

5 

2 

o 

3 
6 

9 

12 
14 

17 
18 

20 
21 


1.944         +1.667 

2».3o8    36".62 


+0.05 
0.0 


+0.01 
+1.0 


C  Cauls  Majoris. 
Mag.  3.1 


Right 


h 
6 

a 

2.34 
2.38 

2.36 

2.29 

2.18 

2.02 
1.84 
1.63 
1. 41 
1. 19 

0.98 
0.79 
0.62 

0.49 
0.40 

0.34 
0.33 
0.37 
0.45 
0.57 


17 


4 

2 

7 

IZ 

z6 
z8 

21 
22 

2a 

2Z 

19 
17 
13 

9 
6 

z 

4 
8 

13 
16 


20 


0.73 

1. 16    ^3 

I.4I    "5 
1.69 


1.98 
2.29 
2.61 

2.93 
3.25 

3.55 

3.84 
4. 1 1 

4.36 
4.56 

4.72 
4.84 
4.91 


28 
29 


31 

3» 
3a 
3^ 
30 

29 

27 

25 
20 

16 

Z2 

7 


tion& 


—  30    I 


tt 


23.3 
26.1 

28.7 
310 
33.1 

34.7 

35-9 
36.7 
37.1 
37-0 

36.6 

35.7 
34.5 
32.9 
31.0 

28.8 


38 
26 

SI 

16 


13 

8 

4 
I 

4 
9 

13 
16 

19 
33 


15.9 

13.4 
II. I 

9.2 
7.6 


^5 

a3 

19 
16 


13 


6.4 

5.7 
5.6 
6.0 
7.0 


7 
I 

4 

10 

14 
8.4 

10.3  '' 
12.6  '^ 

15.3'^ 

18.2^ 

30 

21.2 

30 

29 


24.2 
27.1 


1.155     -0-578 

0^.624    29^.48 


-0.0a 
0.0 


0.00 
+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


/4  Oemlnonun. 
Mag.  3.a 


Right 
Asoenaion. 


Jan.  0.5 
10.5 
20.4 

30.4 
Feb.    9.4 

193 
Mar.    1.3 

II-3 
21.3 

312 

Apr.  10.2 
20.2 
30.2 

May  1 0.1 
20.1 

30.1 

June  9.0 

19.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.7 
Nov.   5.6 

25.6 
Dec.    5.6 

15.5 
25-5 
35-5 


h 

6 


m 

17 

s 
47.26 

47.35 
47.39 
47.37 
47.31 


9 
4 

2 

6 

10 


47.21 

47.07 
46.91 

46.74 
46.57 

46.40 
46.25 
46.14 
46.06 
46.02 


14 
16 

17 
17 
17 

15 
II 

8 

4 
o 


46.02 
46.06    ^ 
46.15    9 
46.28  ^3 

20 
46.65 
46.88  ^l 

47.14^' 

47.72  ^^ 

48,03 
48.36  33 
48.68  3^ 
49.01  ^^ 
49.35 


49.67 

49.99 
50.29 

50.56 
50.81 

51.02 

51.19 
51.31 


34 

32 


32 

30 
27 

25 
21 

17 
12 


Dediiw- 
tiooN. 


+  2233 


tt 


Seed,  Tan  d 
Mean  Place 


1.083 
4S*.494 


38.9 
38.9 
390 

39.1 
39-3 

39-4 
39-6 

39.7 
39.8 
39.8 

39.7 
39-6 

39-5 
39-4 
39-3 

39.1 
390 

38.9 
38.9 
38.9 

39.0 

39.1 
39.1 
39.2 
39.2 

39.2 
39-1 
38.9 
38.7 
38.4 

38.0 
37.6 
37.2 
36.9 
36.5 

36.3 
36.1 
36.0 


o 

I 
I 
2 
1 

2 
I 
I 
o 

I 

I 
I 
I 

I 

2 

I 
I 
O 

o 

I 

I 
o 
I 
o 
o 

I 

2 
2 

3 

4 

4 
4 
3 

4 

2 

2 
I 


+0.415 


.ff 


3'     ^a 


+0.01 
0.0 


0.00 

+1.0 


Mag.  5.1 


Right 
Ascensioou 


h 
6 


m 
18 


8 

9.15 
9.26 

9.29 

9.26 

9.16 

9.00 

8.79 

8.55 
8.29 

8.03 


ZI 

3 

3 
10 

16 

21 

24 
26 

26 
24 


22 

18 


7.79 

7-57 

7-39  „ 
7.26  '3 

7.18    ^ 


7.17 
7.21 

7.31 
7.48 
7.70 


4 
10 

17 
22 

26 

8.28  3^ 

8.63  II 
9.01  "^ 

9.42 


41 
43 


44 


19.85 
20.29 

20.74  ^^ 
21.20^^ 

21.66^^ 
45 
22.11 

43 


22.54 


41 


22.95 
23.32  37 
23.65  33 

23.93 
24.15 
24.30 


22 
15 


Decfina- 
tionN. 


+49  19 


ft 


67.4 
69.0 
70.6 
72.1 

73.5 

74.7 
75.6 

76.3 
76.6 

76.5 

76.2 

75.5 
74.6 

73.4 
72.1 

70.6 
69.1 

67.5 
66.0 

64.5 

63.1 
61.8 
60.6 

59-6 
58.7 

58.0 

57.5 
57-2 

57.1 
57.2 

57.5 
58.0 

58.8 

59.7 
60.9 

62.2 
63.6 
65.2 


16 
16 

15 
14 
12 

9 

7 

3 

I 

3 

7 

9 
2 

3 
5 

5 
6 

5 
5 


3 

2 

o 

9 

7 

5 

3 
I 


S 
8 

9 
12 

13 

14 
16 


1. 535      +1.164 
i6».66o    s8".85 


+0.03  40.0I 

0.0  +1.0 

[Bph  14] 


/3  Canls  Xajoiis. 
Mag.  2.0 


Right 
AaccnBion. 


h 
6 


m 
18 


8 

56.34 
56.40 
56.40 

56.36 
56.28 

56.16 
56.00 
5582 
55.63 
55.44 

55.26 
55.10 

54.97 
54.86 

54.79 
54.76 

54-77 
54.83 
54.92 
55.05 

55.21 
55.41 
55.63 
55.87 
56.14 


4 
8 


I 
6 

9 

13 
16 

20 
22 

24 

27 
28 


29 

30 
30 


56.42 

56.71 
57.01 

57-31  ,^ 

57.61  3^ 
30 

57.91 
58.19 
58.46 
58.70 
58.90 


28 
27 

24 

20 

17 


59.07 
59.20 

59.29 


13 
9 


Declina- 
tions. 


-1754 


// 


38.3 

40.6  ^3 

42.7  " 
44.6 
46.2 


21 

19 
16 


47.5 

48.5 
49.1 

49.4 
49.4 

49.0 
48.4 

47-4 
46.1 

44.6 

42.8 
40.9 
38.8 
36.6 

34.4 

32.3 
30.2 

28.4 

26.8 

25.5 

24.5 
24.0 

23.9 
24.3 
25.1 

26.4 
28.0 


13 

10 
6 

3 
o 

4 

6 
10 

13 

15 
18 

19 
21 

22 

22 

21 

21 
18 
16 

13 
zo 

5 

I 

4 
8 

13 

16 
20 


30.0 

32.2 

37-2 


39.7 
42.1 


25 

24 


1.051     -0.323 

54V730    44".72 


o.oi 

0.0 


0.00 
+1.0 


8  Xonocerotis. 

Mag.  4.5 


Right 
Ascension. 


h      m 

6    19 

8 
4.29 
4.37 
4.40 
4.38 
4.32 


8 

3 

2 

6 


4.22 
4.09 

3.94 
3.78 
3.61 

3.45 

3.31 
3.20 

3.12 
307 

3.07 
3.10 

3.18 

3.29 

3.44 


10 

13 

15 
16 

17 
16 

14 
II 

8 

5 
o 

3 
8 

II 

15 
18 


21 


3.62 

3.83 
4.06^3 

4.31  '' 
4.58 


27 
28 


30 
30 
30 


4.86 

516 

5.46 

5-76  ,^ 

6.06  3<^ 

30 

6.36 

6.65 

6.92 

7.17 

7.39 


7.58 

7-73 
7.84 


29 

27 

25 
22 

19 


IS 
II 


I>eclina« 
tionN. 


+    438 


n 


21.5 
20.4 

9-5 
8.6 

7.9 

7.4 

7.1 
6.8 

6.7 
6.8 

6.9 
7.2 

7.6 
8.2 
8.8 

19.6 

20.5 

•21.4 

22.4 

23.5 

24.5 

25.5 
26.5 

27.3 
27.9 

28.3 
28.5 
28.4 
28.1 

27.5 

26.7 

25.7 
24.6 

23.3 
22.0 

20.7 
19.4 
18.2 


II 

9 
9 

7 
5 

3 

3 

I 

I 
I 

3 

4 
6 

6 

8 

9 

9 
10 

II 

10 

10 

10 

8 

6 

4 

2 
I 

3 
6 

& 

10 
II 

13 
13 
13 

13 
12 


1.003      -H>.o8i 
i2*.684    14". 57 


0.00 
0.0 


0.00 
+1,0 


342 


APPARENT  PLACES  OF  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeanSolor 
Date. 


Jan.  0.5 
10.5 
20.4 

30.4 
Feb.    9.4 

19.4 
Mar.    1.3 

II-3 
21.3 

31.2 

Apr.  1 0.2 
20.2 
30.2 

May  10. 1 
20  I 

30.1 

June  9.1 

^9.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.  5.6 

15.6 

25.6 

Dec.    5.6 

15-5 
25-5 
35-5 


Sec  S,  Tan  d 
Mean  Place 


a  Aigtls. 

Mag.  -0L9 


Right 
Ascension. 


h       m 
6     22 


s 
4.84 

4.82 

4-73 
4.58 
4.36 

4.09 

3.78 
3-44 
309 

2.73 


3 

9 

15 
22 

27 

31 
34 
35 
36 

35 


2.38 

2.06  ^^ 
29 


'77 
.51 
.31 

.16 
.07 

•05 
.08 

.17 

.32 

.53 

.79 
2.09 

2.43 

2.80 

319 
360 

4.02 
443 

4.82 

519 
5.52 
5.80 
6.03 

6.20 
6.30 
6.32 


26 
20 

15 

9 

2 

3 
9 

15 

21 
26 

30 
34 
37 

39 
41 
42 
41 
39 

37 

33 
28 

23 
17 

10 

2 


Declinar 
tionS. 


-5238 


tt 


*^-9  3S 
57-5  '' 

60.1 


26 

20 


62.1 

637 
64.8 

65.4 
65.5 


16 
II 

6 

I 

5 


10 

14 
19 


65.0 
64.0 
62.6 
60.7 

5«-4  :^ 

55-8  ,„ 
52.9  *' 
49.8  3' 
46.6  3* 

43-4  ^* 

32 
40.2 
37.2   ^^ 

34.4 
32.0 

30.0 

28.6 
27.7 
27.4 
27.7 
28.7 


28 

24 
20 

14 


9 

3 

3 
10 

17 


304 
32.6 

35.2 
^^■^  3: 


as 
36 


41.7 


36 


52-5  3*^ 


1,648  -1. 310 

2".570    54". 29 


-0.03 
0.0 


-o.oi 

+I.O 


10  XonocerotlB. 

Mag.  5.0 


Right 
Ascension. 


m 


6    23 


s 
44.41 

44-49 
44-51 
44-49 
44.43 


8 

2 

2 

6 

10 


^^•33  14 
44.19  _^ 

44.03  ^, 
43.86  '7 

43.69  :^ 

43.53  _. 
43.38  5 
43.26 " 

43.17  \ 
43.12  5 


43.10 
43.12 

43.19 
43.29 

43-42 

43.59 

43.79 
44.01 

44.25 
44.52 


7 
10 

13 
17 

20 
22 

24 
27 

27 


Declina- 
tions. 


44-79  ^^ 
45.08  ^l 

45.38  3^ 
45.68  3^ 

45-97  Z 
30 

46.27    . 

46.55    ' 
46.82  ^7 

47.07  ""^ 
47-29 


22 
18 


47.47  „ 
47.62  '5 

47.72  '° 


-442 
22.6 

24-3  '^ 
25.8  ^S 

27.1 
28.2 


13 
II 

9 


29.1 

29-7 
30.1 

30.3 
30.3 

30.1 
29.6 
29.0 
28.1 
27.1 


6 

4 

2 

o 

2 

5 
6 

9 
10 

12 


13 
15 


25.9 
24.6 

23.1 
21.6 '5 

20.1  ^5 
15 
S.6 
7.1^5 

5.8^3 

4-6" 
3.7    \ 


V  Oemlnomm. 
Mag.  4.1 


Right 
Ascension. 


3.1 
2.8 

2.8 

3.1 

3.8 

4.8 

6.1 
7.6 

9.3 
21.2 

23.0 

24.9 
26.6 


3 
o 

3 

7 
o 

3 

5 

7 

9 
8 

9 

7 


m 


6    23 


53.16' 

53.25 
53.29 
53.29 
53.23 


9 
4 
o 

6 
10 

53.13 
5300  '3 

52.85  '5 
52.68  ;7 

52.50  '^ 


52.34 
52.20 

52.08 

51.99 
51.95 

51.95 
51.98 
52.06 
52.18 

52.34 


16 

14 
12 

9 
4 
o 

3 
8 

12 

16 

20 


1.003       -0.082 
42". 826    29". 32 


0.00  0.00 

0.0  +1,0 

ESphx4] 


52.54 
52.76 
53.01 
53.28  ^7 
29 


22 

25 


53.57 

53.88 

54.19 
54-51 
5484 
55.17 


31 

31 
32 
33 

32 

55.49  ,j 
55.80  3^ 

56.38  '^ 
56.63  "5 


56.84 
57.01 
57-14 


21 


17 
13 


Declina- 
tion N. 


+  20  16 


ff 


1.066 

Si».4i6 


+0.01 
0.0 


0.3 
0.2 

O.I 

O.I 

0.2 

0.3 

0.4 

0.5 
0.5 

0.6 

0.6 
0.6 

0.5 
0.5 
0.5 

0.4 

0.5 
0.5 

0.6 

0.7 

0.9 
I.I 

1.2 

1.3 
1.4 

1.4 

1.3 
I.I 

0.8 
0.4 

1 0.0 

9.5 
8.9 
8.4 

7.9 

7.5 
7.2 

6.9 


I 
I 

o 

I 
I 

I 

I 
o 
I 
o 

o 
I 
o 
o 

I 

I 
o 

I 
I 

2 

2 
I 
I 
I 

o 

I 

2 

3 
4 
4 

S 
6 

5 
5 

4 

3 
3 


+0.369 


," 


3'^o7 


0.00 
+1.0 


8  LyndB. 

Mag.  6.0 


Right 
Ascension. 


h      m 

6    29 


53-54 
53.68 

53-73 
53.67 
53.53 


14 

5 
6 

14 
22 


53.31 
53-02    ^ 
52.68  34 

52.31  ^^ 


51-94 


37 
36 


33 
28 

22 


51-58 

5»-25 

50.97 
50.75  „ 

50.60  *s 

50.52 

50.63  ; 

50.80  ^7 

3» 

52.66'^ 

53-«56 

53-74 
54.32 
54.92 

55.53 
56.14 


58 
60 
61 
61 
60 


58 


56.74 
57-32 

57.86  54 
58-36  5^ 

58.80  ^ 
37 

59-46  ^^ 
59.66  ^^ 


Dediiia- 

tiooN. 


+  6133 


ff 


37.5 

39.7 
41.9 

44.0 

46.0 

47.6 

49-0 
49.9 
50.4 
50.5 

50.1 

49.3 
48.2 

46.7 
44.9 

43.0 
40.9 
38.7 
36.5 
34-3 

32.2 

30.3 
28.5 

26.9 

25.6 

24-5 
23.6 

23.1 
22.9 
23.0 


23 
22 
21 
20 
16 


14 
9 

5 

X 

4 
8 

XI 

15 
x8 

19 

3X 
32 
32 

22 

31 

19 
18 

x6 

13 
II 

9 

5 
2 

I 

4 


23-4 
24.1 

26.4  ^ 


7 
10 


28.0 

29.9 
31.9 
34-1 


x6 
19 


30 
32 


a.  100      +1.846 
So*.X29    29".5i 


+0.05 
-0.1 


40.03 
+1.0 


J 


APPARENT  PLACES  OF  STARS,  1914, 


343 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.4 

304 
Feb.    9.4 

19.4 
Mar.    1.3 

21.3 
31.2 

Apr.  10.2 
20.2 

302 

May  1 0.1 

20.1 

30- 1 
June  9.1 

19.0 

29.0 

July    9.0 

18.9 
28.9 

Aug.  7.9 
17.9 

27.8 

Sept.  6.8 
16.8 
26.8 

Oct.  (i.-j 
16.7 

26.7 

Nov.  5.6 

156 

25.6 

Dec.    5.6 

15.5 
255 
35.5 


Sec  5,  Tan  5 
Mean  Place 

D'^a,  Dm  a 


^2  Canis  Xajozls. 
Mag.  4.5 


Right 
Ascension. 


h 
6 


m 
31 


s 
28.78 
28.84 
28.85 
28.81 
28.72 

• 

28.60 
28.44 
28.26 
28.06 
27.86 

27.67 
27.49 

27.34 
27.22 

27.13 

27.08 
27.08 
27.11 
27.19 
27.30 


6 

I 

4 

9 
12 

16 
18 
ao 
20 

19 
18 

12 

9 

5 


3 
8 

II 
15 


18 
21 


27.45 
27.63 
27.84 
28.08  ^\ 

28.34  '^ 


28.62 
28.91 
29.22 

29.53 
29.83 

30.14 

30.43 
30.71 

30.96 

31.18 

31.36 
31.50 
31.59 


28 

29 

31 
31 
30 
31 

29 
28 

25 
22 

18 

14 
9 


DeclinA- 
tionS. 


-2253 


tt 


37.1 

39.7 
42.1 

44.2 
46.1 

47.6 
48.8 
49.6 
50.0 
50.1 


26 

24 

21 

19 
15 

12 

8 

4 

I 

3 


7 
10 


49.8 
49.1 
48.1 
46.8  ^^ 
45.2  ■ 


16 
18 


43.4 
41.3 
39.1 
36.7 
34.4 

32.0 
29.8 
27.8 
26.0 

24.5 

23.4 
22.8 

22.6 

23.0 

23.8 


21 
22 

24 
23 
24 

22 
20 
18 

15 

ZI 


4 
8 

13 


25.1 

26.8  '7 

28.9  " 

33-9  ,3 
36.7 


39.4 
42.1 


37 
27 


1.085      -.0.422 
27'.i39    43".72 


-O.OI 
-O.I 


0.00 
+1.0 


28  H.  Cftmelop. 

Mag.  5.6 


Right 
Ascension. 


h 
6 


m 
31 


43.47 

43.69 
43.66 

43.38 
42.88 

42,17 
41.30 
40.31 
39.25 
38.17 

37.11 

36.13 
35.26 

34.54 
33.99 

33.64 
33.50 
33.58 
33.86 

34.35 
35.03 


22 

3 
28 

50 

71 

87 

99 

106 

108 
106 

98 

87 
72 

55 
35 

14 
8 

28 

49 
68 

86 


35-89  ,^, 
«/:  ^^  loi 
3^-90^  . 

40.71 
42.16^^5 

43-66  ;^^ 

45.18^52 

46.69  ^^\ 
^     ^148 

48.17 

49.58  '^' 
50.89  ^^^ 

52.08  "9 
53.10 


53.92 
54.53 
54.91 


102 
82 

61 

38 


Declina- 
tion N. 


+  79  39 


tt 


44.4 
47-4 
50.3 


30 
29 


28 

53-^  L 
55.6  ^5 


57.7 

59.4 
60.6 

61.3 

61.3 

60.8 
59.8 
58.3 
56.3 
54.0 


21 

17 
12 

7 
o 

5 

10 
15 

30 

23 
26 


28 

29 
30 


51.4 
48.6 

45.7 

37.0 

34.4 
32.0 

29.9 

28.1 


26.7 
25.6 
25.0 
24.8 
25.0 

25.7 
26.8 

28.3 

30.2 

32.5 


26 

24 
21 

z8 

14 


II 
6 

2 
2 

7 

II 

15 

19 

23 
26 


28 


35.1 

37-9  ^^ 
40.8  ^9 


5.572      +5.482 
34».676    36". 15 


+0.14 
-0.1 


+0.05 
+1.0 

[Ei>hi4) 


61  Aiiri|;8B. 

Mag.  5.7 


Right 
Ascension. 


h      m 

6    32 


8 

44.20 

44.32 
44.38 
44.38 
44.31 

44.20 
44.04 

43.85 
43.64 
43.43 

43.22 

43.04 
42.88 

42.77 

42.70 


12 

6 
o 

7 
II 

16 

19 

21 

21 
21 

18 
16 
II 

7 

2 


42.68 
42.71 

42.79 
42.92    \ 

43.10  " 


3 
8 

3 
18 


43.32 
43.58 

43.87 
44.19 

44.53 


22 

26 
29 

32 
34 
36 


44.89 
45.26  37 

45.65  ^9 
46.04 

46.43 


39 
39 
39 


46.82 
47.20  3 

47.57  3^ 
47.91  34 

48.21 


48.47 
48.68 

48.84 


30 
26 

21 
16 


Declina- 
tion N. 


+  3928 
tt 

0.9 

1.9 
3.0 
4.0 

5.0 

5.9 
6.7 

7-3 
7.6 

7-7 

7.6 
7.2 
6.6 

5.9 
5.1 

4.1 

3.1 
2.0 

i.o 
9.9 

8.9 
8.0 
7.2 
6.4 

5.7 

5.1 
4.6 

4.2 

3.9 
3.6 

3.5 
3.6 
3.8 
4.1 
4.6 

5.2 
6.0 

7.0 


zo 

ZI 

zo 

10 


8 
6 

3 
I 

I 

4 
6 

7 
8 

10 

10 
II 
10 
II 
10 

9 
8 

8 

7 
6 

5 
4 
3 

3 

I 

I 
2 

3 

5 
6 

8 
10 


1.295 
42". 055 


+0.823 


," 


3'.7i 


+0.02 
-0.1 


+0.01 
+1.0 


y  Oemlnonun. 
Mag.  1.9 


Right 
Ascenaon. 


h      m 

6    32 

s 
46.37 
46.47 
46.52 
46.52 
46.47 


46.38 
46.26 
46.  H 

45.94 
45.77 

45.61 

45-47 

45.35 
4526 

45.21 

45.20 

45.23 
45.30 

45.41 
45.55 

45.73 

45.94 
46.18 

46.44 
46.72 

47.01 

47.31 
47.63 
47.95 
48.27 


10 

5 
o 

5 
9 

12 

15 

17 

17 
16 

14 
12 

9 

5 

I 

3 

7 
II 

14 
18 

21 

24 
26 
28 

29 

30 
32 
32 
32 
32 


48.59 
48.89 

49.19 

49.47 
49.72  J 


30 

30 
28 


49.93 
50.11 
50.24 


21 


18 
13 


Declina- 
tion N. 


+  1628 


It 


31.6 
31.2 

30.9 

30.7 
30.6 

30.5 

30.5 

30.5 
30.6 

30.7 

30.8 
30.8 

30.9 
31.0 

31. 1 

31.3 
31.5 
31.8 
32.1 

32.4 

32.7 
33.0 

33.3 
33.6 

33.7 

33.7 

33.7 

33.5 

33.1 
32.6 

32.0 

31.3 
30.6 

29.8 

29.0 

28.3 

27.7 
27.2 


4 

3 

2 

I 
I 

o 
o 

I 
I 
I 

o 

I 
I 
I 

2 


3 
3 
3 
3 

3 
3 

3 

I 

o 

o 
2 

4 

5 
6 

7 

7 
8 

8 

7 

6 

5 


1.043      +0.296 
44'.662    24".8o 


+0.01 
-0.1 


0.00 
+1.0 


APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.4 

30.4 

Feb.    9.4 

19.4 
Mar.    1.3 

II-3 
21.3 
31-3 

Apr.  10.2 
20.2 
302 

May  10. 1 
20.1 

301 
June  9.1 

19.0 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.  5.7 

15-6 

25.6 

Dec.    5.6 

15.5 
25-5 
35.5 


y  AigdLs. 

Mag.  3.2 


Right 
ABcen^n. 


Sec  d,  Tan  6 
Mean  Place 


D'^a,  Dm  a 
1)4,6,  Dud 


m 


h 

6    35 


8 

9.80 

9.83 

9.79 
9.70 

9-37 
9.14 

8.88 

8.60 

8.32 

8.05 

7.79 
7.56 

7.37 
7.21 

7.10 
7.04 

7.03 
7.07 
7.16 

7.29 

7.47 
7.69 

7.95 
8.24 

8.56 
8.90 

925 
9.61 

9.97 


3 

4 

9 

14 

19 

33 
36 

28 

28 

27 

36 

23 

19 
16 

II 


4 

9 

13 

18 
22 
26 
29 
32 

34 
35 
36 

36 
36 

0.66  33 

0.97  II 
1-25* 

^    18 
1.66 
1.79 
1.86 


13 
7 


Declina- 
ticmS. 


-43    6 


/r 


654  „ 

68.7  33 

71.8  3^ 
74-7  '' 

77.2    '5 
20 

79.2 

80.9 

82.0 

82.7 

82.9 


82.6 
81.8 
80.6 
79.0 
76.9 


17 
II 

7 

2 

3 

8 
12 
16 
21 

23 


27 
28 


74.6 
71.9 
69.1 
66.1  3° 

63.1  3^ 


S  Xonocerotts. 

Mag.  4.7 


Right 
Ascension. 


60.1 

57.3 

54-6 
52.3 
50.4 

48.9 
48.0 
47.6 

47.9 
48.8 


30 

28 

27 
23 
19 
15 

9 
4 
3 
9 
14 


20 

25 


50.2 
52.2 

54-7  ,^ 

57.6  II 
60.8  32 

34 
64.2 

67.7  ^5 
71. 1  ^^ 


1.370   -0.936 
7". 872  72".32 


-0.02 
-0.1 


-o.oi 
+1.0 


h 

6 


m 
36 


6!i8 
6.28 

6.33 

6.33 
6.29 


10 

5 
o 

4 
9 


6.20 
6.08 

5.93 

5-77  „ 
5.60  '7 


12 

15 
16 


5-44 
5.30 
5.18 
5.09 

5.04 

5 -02 
5.04 

5.11 
5.21 

5-35 

5.52 

5.72 

5-94 
6.19 

6.45 

6.74 
703 

7.33 
7.64 

7.95 

8.26 
8.56 
8.85 
9.12 
9.36 

9.57 
9.74 
9.87 


16 

14 
12 

9 

5 

2 

2 

7 
10 

14 

17 

20 
22 

25 
26 

29 

29 
30 
31 
31 
31 

30 
29 

27 

24 
21 

17 
13 


Declinar 
tionN. 


+    958 


If 


40.7 

39-9 
39.2 
38.6 

38.1 

37*8 
37.6 
37-5 
37.5 
37.5 

37.6 

37.8 

38.1 

38.4 
38.8 

39-3 

39-9 

40.5 
41. 1 

41.8 

42.5 
43-2 
43.8 
44.2 
44.6 

44.8 
44.8 

44.7 
44-3 
43.7 

43.0 
42.1 
41. 1 
40.0 

38.9 

37.8 

36.7 
35.8 


8 

7 
6 

5 
3 

2 
I 
o 
o 


3 
3 

4 
5 

6 
6 
6 

7 
7 

7 
6 

4 

4 

2 

o 

I 

4 
6 


9 
10 

II 

II 

II 

II 


£  Oeminoram. 

Mag.  3.2 


Right 
Ascension. 


m 


6    38 


I.OI5  +0.176 

I4-.53I    34".o3 


0.00  0.00 

-0.1  +1.0 

[Eph  14] 


8 
40.34 
40.45 
40.52 

40.52 
40.48 

40.39 
40.26 

40.10 
39.93 

39-75 

39-58 

39.43 
39.30 
39.20 

3914 

39.12 
39-15 

39-22 

39.33 
39.48 

39.67 

39.89 

40.13 
40.40 

40.69 

41.00 

41.32 

41.65 
41.99 

42.33 


II 

7 
o 

4 
9 

13 
16 

17 
18 

17 

15 

13 
10 

6 


3 

7 
II 

15 
19 

22 
24 
27 
29 
31 

32 
33 
34 
34 
34 


34 
32 


42.67 
430I 

^3-33  ,^ 
43-62  2 

43.89  '^ 
24 

44.32  '^ 

IK 
44.47  ^ 


Declina- 
tion N. 


+  2513 


n 


1. 105 
38''.S" 


8.8 
8.9 

9-1 
9.4 
9-7 

0.0 

0.3 
0.6 

0.8 

0.9 

0.9 
0.9 
0.8 
0.6 

0.3 

10. 1 
9.8 
9.6 

9.3 

9-1 

8,9 

8.7 

8.5 

8.3 
8.1 

7-9 
7.6 

7.2 

6.8 

6.4 

5.9 

5.5 
5.0 
4.6 

4-3 

4.1 
4.0 

4.0 


I 
2 

3 
3 

3 

3 

3 

2 

I 
o 

o 

I 
2 

3 

2 

3 

2 

3 

2 

2 

2 
2 
2 
2 
2 

3 
4 

4 
4 
5 

4 
5 

4 

3 

2 

I 
o 


S  OemlnonuiL 
Mag.  3.4 


Right 
Ascension. 


m 


+0.471 
2".I2 


h 

6    40 


+0.01 
-0.1 


+0.01 
+1.0 


29.47 

2958 
29.63 

29.64 

29-59 

29.51 
2939 
29.24 

29.08 
28.91 

28.75 
28.61 

28.49 

28.40 

28.34 

28.32 

28.34 
28.40 

28.50 

28.64 

28.81 
29.01 

29.23 
29.48 

29.75 


II 

5 

I 

5 
8 

12 

15 
16 

17 
16 

14 
12 

9 
6 


2 

6 

10 

14 

17 

20 
22 

25 

27 
28 


30 
31 


30.03 

30.33  ^^ 
30.63 

30.94  „ 

31.26  3^ 
31 

31.57  „ 
31.88  3^ 

32.17  '^ 


32.45 
32.70 

32.92 
33.10 

33.23 


28 

25 
22 

18 
13 


Dedina. 

tionN. 


+  1259 


ft 


7 
6 

4 

3 
2 

I 
0 
0 
0 
I 


27.8 
27.1 
26.5 
26.1 
25.8 

25.6 

25-5 
25-5 
25.5 
25-5 

25.6 

25.8 
26.0 
26.2 
26.5 

26.8 
27.2 
27.6 
28.1 
28.6 

29.0 

29.5 
29.9 

30.3 
30.5 

30.6 

30.5 
30.3 
29.9 
29-3 

28.6 
27.8 
26.9  ^ 

25-9 
24.9 


8 


10 
10 


24.0 
23.1 
22.3 


9 

8 


1.026      +0.231 
27". 791     2l".19 


+0.01 
-0.1 


0.00 
+1.0 


APPARENT  PLACES  OP  STARS,  1914. 


345 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.4 

30.4 

Feb.    9.4 

19.4 
Mar.    1.3 

11.3 
21.3 

313 

Apr.  10.2 
20.2 
30.2 

May  1 0.1 
20.1 

301 
June  9.1 

19.0 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.   5.7 

156 

25.6 

Dec.    5.6 

15-5 
35.5 


Mag.  5.3 


Right 
Abocdmoh. 


h       m 

6    40 

34.94  „ 

35.07  ; 

35.14  ; 

35.14    . 

35.08    ^ 
12 

34.96  . 
34.80  ^^ 
34.60  '^ 
34.38  " 

33.93 
33.72 

33.55  II 
33.42  'f 

33.33 


21 


33.30 
33.32 

33.39 
3352 
33.69 

33.91 
34.17 
34.47 


9 

3 

2 

7 

13 

17 
22 

26 
30 


34.80  f 
35.16  3^ 


35.54 
35.93 
36.34 
36.76 
37.18 


38 

39 
41 
42 
42 
41 


37.59  .. 
38.00  ^' 

38.39  ^^ 

38.75  ^,; 
39.08  ^l 


39.36 
39.59 
39.77 


28 


23 
18 


DccUnflr 
tionN. 


+  43  39 


// 


57.6 
58.8 
60.1 
61.4 
62.6 

63.7 

64.7 
65.4 

65.9 
66.0 

65.9 
65.6 

65.0 

64.2 

63.2 

62.0 
60.8 

59.5 
58.2 

56.9 

55.7 
54.5 
53.4 
52.4 
51.5 

50.7 
50.0 

49.5 
49.1 

48.8 

48.7 
48.8 
49.1 

49.5 
50.2 

51.0 
52.1 
53.2 


12 

13 

13 
12 

II 
10 

7 

5 

I 

I 

3 
6 

8 

10 

12 

12 

13 

13 

13 
12 

12 
II 
10 

9 
8 

7 
5 
4 

3 

I 

I 

3 

4 

7 
8 

II 
II 


ct  Canis  Kajoils. 

Mag.  -1.6 


Right 


h 
6 


41 


8 
22.96 

23.03 
23.06 

23.03 
22.96 

22.85 
22.71 

22.54 
22.36 

22.17 


7 

3 

3 

7 
II 

14 

17 
18 

19 
18 


21.99  „ 
21.82  '7 
21.68  ^^ 

21.57  " 
21.49 


21.45 

21.45 
21.48 

21.56 

21.67 


21.82 
21.99 
22.20 
22.43 
22.69 


o 

3 
8 

II 
15 


17 
21 

23 
26 

27 
22.96 

^^•^^  30 
23.54  tl 

23.84  ^^ 

24.14^° 
30 

24-44  ,^ 
29 


24.73 
25.00 


27 
26 


25.26 

25.48  " 
19 

25.67 
25.82  '5 
25.92  "" 


10 


Declinar 
tioaS. 


-1635 


ff 


24 
22 

19 


44.6 
47.0 
49.2 

51. 1 

52.8  ^7 
14 

54.2 

55.3 
56.0 

56.4 
56.5 


II 

7 
4 

I 


56.3 
55.8 
55.0 

53.9 
52.5 

50.9 
49.2 

47.3 
45.3 
43.3 

41.3 

39-4 

37-7 
36.2 

35.0 

34.1 
33.6 

33-5 
33.9 
34.8 

36.0 

37-7 

39-7 
41.9 

44.4 

46.9 

49.4 
51.9 


5 
8 

II 

14 
16 

17 

19 
20 

20 

20 

19 

17 

15 
12 

9 

5 

I 

4 

9 
12 

17 
20 

22 

25 

25 

25 

25 


18  Xonooerotts. 

Mag.  4.7 


Right 


m 


6    43 


s 

24.18 
24.28 

24.33 
24.34 

24.29 

24.21 
24.09 

23.94 

23.78 

23.62 

2346 

23.31 
23.19 

23.09 

23.03 

23.00 
23.02 

23.07 
23.16 
23.28 

23.44 
23.63 

23.84 

24.07 

24.33 


10 

5 

I 

5 
8 

12 

15 
16 

16 

16 

15 
12 

10 

6 

3 


5 

9 
12 

16 

19 
21 

23 
26 


27 
28 


24.60 
24.88 
25.18  3° 
25.48  3° 
25.78 


26.09 
26.38 
26.67 
26.93 
27.17 

27.38 
27.56 
27.68 


30 
31 

29 

29 
26 

24 
21 

18 
12 


Dcclina- 
tionN. 


+    2  30 


ft 


32.1 

30.8  '3 

29.6  " 
28.6  ^* 

27.8    I 

27.2 
26.7 
26.4 
26.3 
26.3 


26.4 
26.7 
27.1 
27.7 
28.4 

29.2 

30.1 

31. I 
32.2 

33.3 

34.3 
35.4 
36.3 

37-1 
37-7 

38.1 

38.3 
38.2 

37.8 
37.2 


5 

3 

I 

o 

I 

3 

4 
6 

7 
8 

9 
10 

II 

II 
10 

II 

9 
8 

6 

4 

2 
I 

4 
6 

10 


48  Camelop. 

Mag.  5.1 


Right 
Abocdmoh. 


II 


36.2 
35.1 

33.8 ; 

323  * 
30.8  'I 

293 

27.8  ^s 

26.4  '* 


m 


6    44 

8 
30.96 

31.15 
31.22 

31.16 

30.98 


19 

7 
6 

18 
29 


3» 


30.69 

30.31 
29.86  ^5 

29.36  ^° 

28.85  ^ 

50 

28.35 
27.88  ^7 

27.46  ^ 
27.12  ^^ 

26.87 '! 
16 

26.71 

26.66  I 

26.72  ^ 

26.88 

27.14 


16 
26 
36 


27.50 

27.94 
28.46 

29.06 

29.72 

30.42 
31.16 

31.93 
32.72 

33-51 

34.29 

35.05 

35-77 

36.43 
37.02 

37.51 
37.90 
38.18 


44 

52 
60 
66 
70 

74 
77 
79 
79 
78 

76 

72 
66 

59 
49 

39 
28 


Declina- 
tion N. 


+  6859 


tt 


25 
26 

25 

23 
20 

16 

12 

8 


30.6 

33.1 

35.7 
38.2 

40.5 

42.5 
44.1 

45-3 
46.1 

46.3  ! 

2 
46.1 

45-4   ^ 
12 

40.7  II 

38.6 
36.2  ^^ 

33.7  n 
31.2  J^ 


28.6 
25 

26.1 

23.8  ^5 

21.6 

9.6 

7.9 


22 
20 


17 
14 


6.5 

5.3 

4.5 
4.1 

4.0 


12 

8 

4 

I 

4 


7 
10 


4.4 

5.1 
6.1 

7.6 'I 

rv    ^    18 

9.4 

20 
21.4 

23.7 1^ 

26.2  ^s 


Sec^,Tan^ 
Mean  Place 


1.382      •K).954 
32-.63I    5o".83 


+0.02 
-0.1 


+0.01 
+1.0 


1.044      -0.298 
2i".503    5o"-96 


1. 001      -1.0.044 
22".579    a5"-59 


2.789      -1-2.604 
26^.385    23".8i 


-o.oi  0.00 

-O.I  +1.0 

[Bph  14] 


0.00 
-o.i 


0.00 
+1.0 


+0.0J 
-0.1 


+0.03 

-l-I.O 
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APPAEENT  PLACES  OP  STAES,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0  Oemlnomin. 

C  Kense. 

cir  Plctozis. 

r  Azgfts. 

Mag.  3.6 

Mag.  5-6 

Mag.  3.3 

Mag.  2.8 

Mean  Solar 

Date. 

1 

Right 

Declina-   | 

Right 

DedinA- 

Right 

Declina- 

Right 

Dedina. 

Ascensioa. 

tion^ 

[. 

tion  S. 

Asoenaioa. 

tions. 

Aaoensioii. 

tioa& 

h      m 

• 

t 

h      m 

•      t 

h      m 

0       1 

h      m 

•     1 

6    47 

+34 

3 

6    47 

-8043 

It 

6    47 

-61  50 

6    47 

-5030 
It 

Jan.    0.5 

9-39  „ 

63.7 

6 

20.74  „ 

'^•5  36 
21. 1 3 

21-34   , 

48.2 

50.23 

35.8 

10.5 

952  '3 

64.3 

20.43  ^* 

21.32 

51.937 

50.26   •> 

39-3  3^ 

20.5 

9-59  : 

65.1 

8 

19.87  £ 

24-5  ^t 

21.22  '° 

55-4  35 

50.22    * 

427  „ 

30.4 

9.61    \ 

65.8 

7 
8 

=^7-7  t 

20 
2 1. 02 

58-6  ',! 

50.11     " 

45.8 

Feb.    9.4 

9-57 

66.6 

18.06'*' 

30.6  ^9 

20.75  *^ 

61.5  '9 

49.94       I 

48.5 '' 

9 

8 

Z20 

«S 

34 

as 

23 

24 

19.4 

948  ,^ 

67.4 

^ 

16.86 

33-1    „ 

20.41 

64.0 

49.71 

509  ^^ 

Mar.    1.3 

9-34  't 

68.0 

6 

15-52  '** 

35-»  !! 

20.01  ^ 

66.0"° 

49.44    ,^ 

52.8  '9 

11.3 

9-'7  Z 

68.5 

5 

^*-°»     « 

36.7  ' 

19.57  ^ 

^7-5  'I 

49-^3° 

54-2  '* 

21.3 

8.98  11 

68.9 

4 

12.56  s' 

37.8  " 

19.10^7 

68.5  '** 

48.82  3^ 

55.1 

31-3 

8.79   ' 

69.1 

2 

1 1. 01  '55 

38.3    5 

18.62  ^ 

68.9   "* 

48.48  34 

55.5 : 

»9 

0 

IS4 

0 

48 

I 

33 

I 

Apr.  10.2 

8.60 

69.1 

9-47  „„ 

38.3    , 

18.14^^ 

68.8   ^ 

48.15  ,, 

55.4 . 
54.8 , 

20.2 

8.43  \l 

68.9 

2 

7-97  f! 

37-8  ,^ 

17.69  ^^ 

68.2    ^ 

47.84  f 

30.2 

8.28  '5 

68.6 

3 

^•55  !^ 

36.8   » 

17.26  ^3 

^71  !fi 

47-55  !^ 

53-7 

May  10.2 

8.17  " 
8.09    I 

68.1 

5 

5-^4  ^ 

35-3  ,^ 

16.88  38 

^5-5  'J 

47.30  J 

20.1 

67.6 

5 

4-07  "J 

33-4   ' 

16.56  3^ 

63.4  " 

47.09  " 

50.1  " 

3 

7 

lOI 

»3 

27 

44 

16 

J3 

30.1 

8.06 

66.9 

3^'  ,ft 

16.29 

61.0 

46.93  „ 

45-2  ,^ 

June  9.1 

8.08    I 
8.14    * 

66.2 

7 
8 

8 

■to 

28.5  ''^ 

16.10  '9 

58-3  :i 

46.82 " 

19.0 

65.4 

25-6  '9 

15.97  '^ 

55-3  i! 

46.77  5 

42.3 

29.0 

8-4'    ' 

64.6 

;S'^ 
1.07 

22.5  ^' 

15.93    , 

52.1  3 

46.77  ° 
46.83  ^ 

39.2  \ 

July    9.0 

63.9 

7 
8 

'9-3  ^, 

15.96    3 

48.8  33 

36.0  3 

19 

7 

3» 

II 

33 

12 

31 

19.0 

8.60 

63.1 

'•''4  ,„ 

16.I 

16.07  ,0 

45-5 

46.95 

32.9 

28.9 

8.82    " 

62.4 

7 

^•^  « 

13-0  3' 

^^•^5   t 

42.4  f 

47.12  ^7 

29.9   3 
27.1 

Aug.   7.9 

61.7 

7 
6 

1-97  " 

IO.I  *9 

16.50  ^5 

39-4  3° 

22 
47-34  " 

17.9 

9-37  !^ 

61. 1 

^•7»  :, 

7-4  '! 

16.82  3^ 

36.7  '7 

47.60  '^ 

24.6  '5 

27.9 

9.68  3^ 

33 

60.4 

7 
6 

3.63  '^ 
109 

';2  '" 

17.19  37 
43 

22 

34.5  ,8 

47-9t  3; 

22.5  " 

17 

Sept.  6.8 

10.01 

59.8 

4-72  ,„ 

3-4  „ 

17.62 

327  _ 

48.25    , 

20.8 

16.8 

10.36  3^ 

59.3 

5 

5-93  !! 

2.1*3 

18.08  46 

12 
31.5   " 

48.61  36 

19.7  " 

26.8 

10.71  3^ 

58.8 

5 

7-^3  'Z 

'•4   I 

18.57  t^ 

0 
30.9     ^ 

49.00  39 

19.2    5 

Oct.    6.7 

11.08^7 

0^  pm 

58.3 

5 

^•57  '' 

^•4   6 
2.0 

19.08  s^ 

30.9     ° 

49.40  ^ 

19.3    . 

16.7 

11.45^^ 

57.8 

5 

9.91  f 

19.59  ^' 

31.6      ' 

49.80  *^ 

20.0    ' 

37 

4 

129 

13 

50 

14 

40 

14 

26.7 

11.82 

57.4 

11.20        „ 

3-3,8 

20.09 

33.0 

50.20 

21-4  _ 

Nov.   5.7 

12.19  ^^ 

57.2 

2 

12.38  "* 

20.56  ^^ 

35.0  ^° 

50.58  3* 

^3-4 

156 

12.5435 

57.0 

2 

13.42  'g 
14.27  I 

14.91   , 

7-5!* 

20.99  ^3 

37-5  :^ 

50.92  34 

^5-9 

25.6 

12.87  ^^ 

57.0 

0 

^°-4 '! 

21.36  37 

40.5  z 

51.233' 

28.8  '^ 

Dec.    5.6 

^3-17^^ 

57.1 

I 

13-6  3» 

21.66  3^^ 

43-9  3^ 

51.50  *7 

32.1  33 

20 

2 

39 

35 

32 

36 

20 

35 

156 

^3-43  _ 

57.3 

15-30 

^7-1    . 

21.88 

47.5 

51.70 

35.6    . 

25.5 

13.64 

57.7 

4 

15.42    " 

20.7  i^ 

22.01  ^3 

51.2  37 

51.84    ^4 

39.2  3_ 

35-5 

13.81  '^ 

58.3 

6 

15-28    "» 

24.4  37 

22.06   ^ 

54.9  3^ 

51.91    7    42.937 

Sec  6,  Tan  d 

1.207      +0.676 

6.202          -6.121 

2. 119       -1.868 

1.572      -1.214 

Mean  Place 

7*.37i     57".47 

i3"-373    26".i3 

i8".623     56".29 

48M20    43".54 

D>a,  Dm  a 

+0.02         +0.01 

-0.16        -0.08 

-0.05         -0.03 

-0.03        -0.02 

D^  d,  Dm  d 

-0.1 

+1.0 

-0.1 

+1.0 

-0.1 

+1.0 

-O.I 

+1.0 

[Bph  X4] 


APPARENT  PLACES  OF  STARS,  1914, 

FOR  THE  UPPER  TRANSIT  AT  WAJ5H1NGTON. 
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Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

30.4 

Feb.    9.4 

19.4 
Mar.    1.3 

II-3 
21.3 

31.3 

Apr.  10.2 
20.2 
30.2 

May  10.2 
20.1 

30- 1 
June   9.1 

19.0 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.   5.7 

156 

25.6 

Dec.    5.6 

156 

25.5 
35.5 


15  Lynois. 

Mag.  4.5 


Riffht 
Ascension. 


h       m 

6    49 


8 

53-38 
53.56 

53.64 
53.63 
53.54 


18 

8 

I 

9 

17 


24 
29 


53.37 
53.13 
52-84  „ 
52.52  ^ 

52.19  ^^ 

33 

51.86 

5^-55^^ 
51.28^7 

51.07" 
50.91 


31 


16 
9 


Sec^,Tan5 
Mean  Place 


50.82 

50.81  ^ 

50.87  ^ 
51.00  ^ 

51-45  „ 
51.78^^ 
52.15^' 

5304  ^ 
49 

53-53  „ 
54.06  ^ 

55.72  s^ 

56.28 

56.82  54 

57.34  II 
57-83  ^ 
58.27  5 

58.65 
58.96  3' 
59.18" 


Declina- 
tion N. 


+  5832 


n 


18.7 
20.7 

22.8 
24.8 
26.7 

28.4 

29.9 

31.0 

31.7 
32.0 


30 
21 
20 

17 

15 
II 

7 

3 

I 


31.9 
31-4 
30.5 
29.3 
27.8  'I 


5 

9 

12 


26.0 
24.1 
22.0 
19.9 
17.8 


18 

19 
21 

21 

21 

20 


15-8 
13-8 
12.0 


20 
18 

10.3  '^ 
8.8 '5 

13 

7.5 
6.4 

5.6 

5.1 
4.8 


II 
8 

5 

3 

I 


4.9 
5-2 

5-9 
6.9 

8.2^3 

15 

9.7 


3 

7 
10 


II.5 
13.5 


18 

20 


1. 916      +1.634 
50'. 183     I2".54 


+0.04 
-0.1 


+0.02 
+1.0 


6  Cauls  Xajorls. 
Mag.  4.2 


Right 
Ascension. 


h 

6 


m 
50 


s 
3.26 

3.35 
340 

3.39 
3.34 


9 

5 

I 

5 
9 


13 
15 


3.25 
3.12 

2.80  ^l 

2.62  '° 
18 


2.44 
2.28 
2.14 
2.03 

1.95 

1.91 
1.90 

1-93 
2.00 

2. II 


16 

14 

II 

8 

4 

I 

3 

7 
II 

14 


17 


2.25 
2.42 
2.61  ^9 

2.84  "^ 
3.08^^ 


3.34 
362 

3.91 
4.21 

4.51 


26 

28 
29 

30 
30 
30 


4.81 
511 

5.66  ^7 

5-9^  To 
20 

6.10 
6.27  ^7 

6.39 


30 
28 


12 


Declina- 
tions. 


-II  55 
It 

41.4 

43.5 


21 
20 


47.3  ^^ 

48.8  '5 

13 

50.1 

51. 1 
51.8 
52.2 

52.3 


10 

7 

4 

I 

2 


52.1 

51.7 
51.0 
50.0 
48.9 

47.5 
46.0 

44.3 

42.5 
40.7 

38.9 

37-1 

35-5 

34-1 
330 

32.2 

31.7 
31-6 

31.9 
32.6 

33.8 

35.3 
37.0 

391 
41.3 

43-6 

45-9  ^^ 
48.1  " 


4 

7 
10 

II 
14 

IS 

17 
18 

18 

18 

18 
16 

14 

II 

8 

5 

I 

3 

7 
12 

IS 

17 
21 

22 

23 

23 


1.022       -0.2 1 1 
ii«.684    48". 14 


-o.oi  0.00 

-0.1  +1.0 

[Bphx4] 


B  Canis  Xajoris. 
Mag.  1.6 


Right 
Ascension. 


h       m 

6    55 


6.40 
6.48 
6.50 
6.48 
6.40 

6.28 
6.12 

5.93 
5.73 
5.52 

5.31 
5.11 
4.93 
4.78 
4.66 

4.58 

4.54 

4.55 

4.59 
4.67 


8 

2 

3 

8 

12 

16 

19 
20 

21 

21 

20 
18 

15 
12 

8 

4 

I 

4 
8 

12 


16 
20 
22 


4-79 

4-95 

5.15 

5.37 

5.62  '5 

27 

6.18^9 

6.49  11 
6.81  3^ 

7-13^^ 

32 

7.76  I' 
8.06  3^ 

8.33  '' 
8.58 


25 
20 


8.78 
8.94 

905 


16 
II 


Declinar 
tionS. 


-2850 
tt 

68.4 
71  ^^^ 

76.6  ^5 

78.8 " 

19 
80.7 

82.3 

83.4 

84.1 
84.4 


16 

II 

7 

3 

I 


21 


84.3 
83.8 

82.9 

81.6  '3 

80.1  's 

19 
78.2 
76.1 

73.8  II 

68.8  '5 
as 

66-3  ^^ 
63.8  'S 

6i.6" 

-r^   ^  21 
59.5 

57.8   '^ 
13 

56.5 

55-7 

55.4 
55-6 

56.3 


57.6 

59.3 
61.5 

64.0 

66.8 


8 

3 

2 

7 
13 


17 
22 

2S 
28 

29 


69.7 
72.8  3^ 

75.8  ^^ 


1. 142      -o-SSi 
i4'.74S    75".73 


-0.01 
-0.1 


-0.01 
+1.0 


C  Ckminonun. 
Var.  3.7-4.3 


Right 
Ascension. 


h 
6 


m 

59 


8 

2.34 
2.47 

2.55 
2.57 
2.55 

2.48 

2.37 
2.23 

2.07 

1.90 

.73 

•57 
.44 
.34 
.27 

.23 
.24 

.29 

.38 

.50 

.66 

.85 
2.07 

2.32 
2.59 


13 
8 

2 

2 

7 

IX 

14 
16 

17 
17 

16 

13 
10 

7 
4 

I 

S 

9 

12 

16 

19 
22 

2S 
27 
29 


2.88 

3.18  ^° 

"^i 

3-49  '^ 

3.82 
4.15 


4.48 
4.81 

5-13 
5.43 
5-71 

5.95 
6.16 

6.32 


33 
33 
33 


33 
32 

30 
28 

24 

21 
16 


Declina- 
tion N. 


+  2041 


ff 


56.1 

55.9 
55.8 
55.8 
55.9 

56.1 

56.3 

56.5 

56.7 
56.8 

56.9 
570 

57.1 
57.1 
57.1 

570 
57.0 
57.0 
57.0 
57.0 

56.9 

56.9 
56.8 

56.7 
56.6 

56.3 
56.0 

55-5 
550 

54.3 

53.6 

52.9 
52.1 

51.4 
50.7 

50.2 

49.7 
49-4 


2 
I 
o 

I 
2 

2 
2 
2 

X 

I 

I 
z 
o 
o 

I 

o 
o 
o 
o 
I 

o 

I 
I 
I 


3 

5 
S 
7 
7 

7 
8 

7 
7 
5 

5 
3 


1.069      •*o-37^ 
©■.566    5o".4i 


+0.01 
-0.1 


+0.01 
+1.0 
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APPARENT  PLACES  OP  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeonSokr 
Date. 


Jan.    0.5 

10.5 
20.5 

30.4 

Feb.    9.4 

19.4 

^  Mar.    1.4 

11.3 

21.3 
31 -3 

Apr.  10.2 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June  9.1 

19. 1 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov.  5.7 

156 

25.6 

Dec.    5.6 

25.5 
35-5 


Sec  6,  Tan  d 
Mean  Place 


D>a,  Dm  a 


d^  Canis  Xajoiis. 
Mag.  3.1 


Right 


h 

6 


m 

59 

8 
27.61 

27.70 

27.74 

27.73 
27.66 


9 
4 

X 

7 
xo 


14 
18 


27.56 
27.42 
27.24 

27.05  '9 

26.86  '9 

26.66 
26.48  ^ 
26.32  '^ 
26.18  '^ 
26.07  " 


18 


26.00 

25.97 
25.98 

26.02 

26.11    ^ 
za 

26.23 

26.39 

26.58 

26.79 

27.03 


16 

19 
21 

24 
27 


27.30 


28 


27.88  5° 
28.193^ 
28.50  3' 

28.81 
29.12  ^^ 


29.41 
29.69 

29.93 


29 
28 
24 
21 


30.14 
30.31      ' 
30.43   " 


Dedinop 
tkmS. 


-2342 

17.6 
20.4 
22.9 

25.3 
27.4 


29.1 

30.5 
31.6 
32.2 

32.5 


28 

«S 
24 
21 

17 

14 
II 

6 

3 

I 


4 

8 

II 


32.4 
32.0 

31.2 
30.1 
28.6  '5 
17 
26.9 

25.0  ^9 
22.8 " 
20.6 " 

18.3  '3 


16.0 


23 
23 


^^•7  or 
II.6" 

9.8 
8.3 


18 

15 


7.1 

6.3 
6.0 

6.3 
7.0 

8.2 

9.8 

1 1.9 

14.3 

16.9 


12 

8 

3 

3 

7 
12 

16 
21 

24 
26 
28 


19.7 

22.6  ^9 
25.4  '^ 


1.092        -0.439 
26».oo6    24".87 


-o.oi 
-o.x 


-0.01 
+1.0 


y  Cauls  Xajozis. 
Mag.  4.x 


Right 


h      m 

6    59 

8 
53.65 

53-75 
53.79 
53.79 
53.75 


10 

4 
o 

4 
9 


13 
16 


53.66 

53.53 

53.37 
53.20  ]l 

53.02 


Dedinar 
tkmS. 


18 
18 


52.84 
52.67 

52.53 
52.41 
52.32 

52.26 
52.24 
52.26 
52.32 
52.41 

52.54 
52.70 

52.89 

53.10 

53.34 


17 
14 
12 

9 
6 

2 
2 
6 

9 
13 

16 

19 

21 

24 
26 


27 
29 
30 


53.60 

53.87 
54.16 

54.46 

54.77  II 
31 

55.08 
55.38 
55.67 

55-94  II 

56.18  »^ 
21 

56.39 
56.57  „ 
56.70  ^ 


30 
29 


18 


-1530 


// 


12.8 

15.1 

17.3 

19.3 
21. 1 

22.5 

23.7 

24.5 
25.0 

25.2 

25.1 
24.7 

24.0 

23.0 

21.8 

20.4 
18.7 
16.9 
15.0 
13.1 


23 
22 

20 

18 

14 

12 
8 

5 

2 

I 

4 

7 
zo 

12 
14 

3t7 

18 

19 
19 

20 


II. I 

9.2 

7.5 


19 
17 

6.8^5 

3.2 
3.0 

3.3 
4.0 


5 

2 

3 

7 
12 


5.2 
6.7^5 

8.6^9 

10.7  " 

13.1  '^ 
24 

15.5 
18.0  ^5 

20.5  ^5 


X.038      -0.277 
52".075    i9".7i 


-0.01  0.00 

-0.1  +1.0 

[BphM] 


d  Canis  Majoiis. 
Mag.  2.0 


Right 
Aicmskm. 


h      m 

7     4 

8 
55.23 

55-32 
55-36 

55.35 
55.29 


9 

4 

I 

6 

XI 


55.18 

55.04 
54.86 

5467 
54.47 


14 
18 

19 
20 

20 


54-27  ^„ 
54.08  II 

53.90 

53.76 

53.64 


14 
12 

8 


53.56 
53.52 
53.52 
53.55 
53.63 


4 
o 

3 
8 

II 


53.74  _^ 
53.89  II 
54.08  ^? 

54.29 


54.53 


21 

24 
26 


54-79  ^^ 
55.08  ^9 

55.38  30 

55.69  11 

56.01  3^ 
32 

56.33  „ 
56.64  II 

56.94  ^° 
57.22 

57.47 


28 
25 


57.68 

57.85 
57.98 


21 

17 
13 


Dedinar 
tkmS. 


-26  15 


ft 


I4.I 
17.0 
19.7 
22.1 

24.3 

26.2 

27.7 
28.9 
29.6 
30.0 


29 
27 
24 
22 

19 

IS 
12 

7 
4 
o 


4 
8 

II 


30.0 
29.6 
28.8 
27.7 

26.2  '5 
17 

^4-5  ,^ 
20 
22.5 

20.3  " 
18.0  ^3 

15.6  ^4 


13.2 
10.8 

8.7 
6,7 

5.1 

3.8 
3.0 
2.6 
2.8 

3.5 


24 

24 
21 

20 

16 

13 

8 

4 

2 

7 
12 


17 
21 

24 


4.7 
6.4 

8.5 

10.9 

13.6  ^7 
29 

16.5 
29 


19.4 
22.4 


30 


1.115      ^.493 
53-.6I7    2i".57 


-0.01 
-0.1 


-o.oi 

+X.O 


68  Anzlcse. 

Mag.  5.x 


Right 
AsoensiocL 


h      m 

7   5 


s 


46.79 

46.95 
47.05 
47.08 

47.05 

46.97 
46.84 
46.67 

46.47 
46.26 


16 
10 

3 

3 
8 


13 

17 
20 

21 

21 


Dedhuh 
tioiiN. 


46.05 
45.86  '9 

45.69  "^ 

45.55 

45.46 


14 

9 
6 


45.40 
45.40 
45.44 
45.53 
45.67 

45.85 
46.07 

46.33 
46.61 

46.93 

47.27    . 

47.63  f^ 
48.00  37 

48.39  f^ 

48.78  39 
40 

49.18 
49.58  ^ 
49.96  3 
50.32  3" 
50.66  34 


4 

9 

14 

18 

22 

26 
28 
32 

34 


50.96 
51.21 
51.40 


30 

25 
19 


1.295 
44'.  592 


+  3927 


tt 


47.6 

48.5 
49.6 

50.7 
51.8 

52.8 
53.8 
54.5 
55.1 
55-5 

55.6 

55.5 
55.2 
54.6 
53.9 

530 

52.1 
51.0 

49.9 
48.8 

47.7 
46.5 
45.5 
44.4 
43.4 

42.5 
41.6 

40.8 

40.1 

39.5 

39.0 

38.7 

38.5 
38.6 

38.8 

39-2 

39.9 
40.7 


9 
II 

II 

II 

10 

10 

7 
6 

4 
I 


3 
6 

7 
9 

9 
II 

II 

II 

II 

12 
10 
II 
10 


9 
8 

7 
6 


3 
2 

I 

2 

4 

7 
8 


40.823 


iff 


42".74 


•fo.oa 
-0.1 


4O.02 
+1.0 


APPAKENT  PLACES  OF  STAKS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


61  Ckminonim. 

Mag.  5.3 


Right 


Jan.  0.5 
10.5 
20.5 

30.4 
Feb.    9.4 

19.4 
Mar.    1 .4 

21.3 
31-3 

Apr.  10.3 
20.2 

30.2 

May  10.2 

20.1 

30.1 

June  9.1 

19.1 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov.   5.7 

15.6 

25.6 

Dec.    5.6^ 

15.6 
25.5 
35-5 


h      m 

7     8 


8 
27.79 

27-93 
28.01 

28.04 

28.03 


14 
8 

3 

I 

6 


II 


27.97 
27.86 

27-73  II 

27.57 
27.41 


16 
x6 
16 


27.25 
27.09 
26.96 
26.85 
26.78 

26.74 
26.74 
26.78 
26.86 
26.97 

27.12 
27.29 
27.50 

27-73 
27.98 


16 

II 

7 
4 


4 
8 

II 
IS 

17 
21 

23 

25 
28 


Declina- 
tion N. 


28.26 

28.55 
28.85 

29.17 

29.49 

29.81 
30.13 

30.75  II 
31.03 


29 

30 
32 
3a 
3a 

3a 
3a 


31.27 
31.48 
31.65 


24 

21 

17 


■fi6i8 


tt 


26.3 

25.7 

25.3 
25.0 

24.9 

24.9 
24.9 

25.0 

25.1 
25-3 

25.4 
25.6 

25.8 

25.9 
26.1 

26.2 
26.4 
26.6 
26.8 
27.0 

27.2 
27.4 

27.5 
27.6 

27.5 

27.4 
27.1 

26.7 

26.1 

25.4 

24.6 

23.7 
22.7 

21.7 

20.8 

19.9 
19.1 
18.5 


6 

4 

3 

I 

o 

o 

I 
I 
2 
I 

2 
2 
I 
2 
I 

2 
2 
2 
2 
2 

2 
I 
I 
I 

I 

3 

4 
6 

7 
8 

9 

10 

10 

9 
9 

8 
6 


y^  Volantts. 
Mag.  3.9 


Right 
Ajoension. 


h      m 

7     9 

s 

32.28 
32.27 


32.13 

31.87 

31.50 

31.03 
30.47 


14 
26 

37 
47 

56 
62 


29.18  2 
28.49  ^ 


Sec  S,  Tan  6 
Mean  Place 


1.042       ■4^.293 

26' .073      20".82 


+0.01 
-O.I 


+0.01 
+1.0 


27.80 
27.12 
26.47 

25.87 
25.33 

24.87 
24.50 
24.22 
24.05 
23.98 

24.02 
24.17 
24.42 
24.77 
25.22 

25.75 
26.34 

26.98 

27.66 

28.35 

29.03 
29.68 
30.27 

30.79 
31.22 

31.54 

31.73 
31.80 


69 

68 

65 
60 

54 
46 

37 
28 

17 
7 

4 

15 
as 
35 
45 
53 

59 
64 
68 

69 
68 

65 
59 
52 
43 
32 

19 

7 


Declina- 
tions. 


—  7021 


it 


24.1 
27.9 

31-5 


38 
36 

35 


350 
38.2  3^ 


41.0 

43-3 
45-2 
46.6 

47.4 

47.7 

47.5 
46.8 

45.5 


28 

23 

19 

14 

8 

3 

2 

7 
13 


43.8  II 


41.7 
39.2 
36.3 
33.3 
30.1 


21 

25 
29 

30 
32 
33 


26.8 
23.6  ^* 
20.6  3? 


7.8 


28 

5.3^^ 
20 

3.3 
1.8 '5 

0.9   ^ 
0.6   3 

i.o  4 

II 

2.1 
3.8 '7 

8.9^^ 
32 

35 


25  H.  Camelop. 

Mag.  5.1 


Right 


22.1 


25.6 

29.3 
33.1 


37 
38 


2.975        -fl.802 
28-.784    33"-98 


-0.07        -0.06 
-0.1  +1.0 

[Bphs4 


h      m 

7    13 

8 
16.56 

17.12 

17-34 
17.22 

16.76 

15.98 
14.94 

13.68 

12.27 

10.77 
152 

9.25 
7.78  '"^^ 
6.41  '37 

5.19"' 

^•'^     78 

3.40 
2.89 

2.66 
2.71 

3.05 


56 
22 
12 
46 
78 

104 
126 
141 
150 


Dectina- 
tionN. 


51 
23 
5 
34 
61 


4-53  ^ 
5-65  "' 

7.00  ^^^ 

8.54^54 

171 

12.11  ^ 

16.11*^ 

18.19"* 

207 
20.26 

--     _Q   202 
22.20 

24.21    ^^3 

26.00  '79 

159 


27.59 

28.95 
30.04 
30.81 


136 

109 

77 


+  8234 


tt 


53.3 

56.3 

59.3 
62.3 

65.1 

67.7 

69.9 
71.6 

72.8 
73-4 

73.4 

72.9 
71.8 

70.2 

68.2 


30 

30 

30 
28 

26 

22 

17 
12 

6 


A.  Oeminonim. 
Mag.  3.6 


Right 
Ascension. 


5 
II 

16 

20 

24 


27 


65.8 

63.1 
60.2^9 

57.1  ^' 

54.0  3' 
31 

50.9 

47.9 

45.1 

42.4 
40.0 

38.0 

36.3 
35.0 

34.1 
33.7 

33.7 
34.2 
35.2 

36.7 
38.6 

40.9 

43.5 
46.4 


30 
28 

27 
24 
20 

17 

13 

9 

4 

o 

5 
10 

15 

19 

23 

26 
29 


h 
7 


m 
13 


8 
10.84 

10.98   '4 

11.07      ^ 

11.11 


11.10 


7.745  +7.680 

3-.826    49"i9 


+0.19 
-0.1 


+0.16 
+1.0 


11.04 
10.94  " 
10.81  ^l 
10.65  '^ 
10.49 

10.33 
10.17 

10.04 

9.93 
9.85 

9.81 
9.81 
9.84 
9.91 
10.02 


16 
16 

16 

13 
II 

8 
4 

o 

3 

7 
II 

14 


DedbiA- 
tionN. 


18 
20 

23 
25 


0.16 

0.34 

0.54 
0.77 

1.02 

27 

1.29 
1.58^9 

1.88  3° 

2.19  3' 

2.52  33 
32 

2.84 
3.1733 

3.48  3' 
3.79  II 

4.07 

25 

4.32 

4.54 
4.71 


22 
17 


+  1641 


If 


52.0 

51.5 
51. 1 
50.9 

5 

4 

a 

50.7 

a 
0 

50.7 
50.8 

I 

T 

50.9 

X 

51. 1 

51.2 

3 

X 

a 

51.4 
51.6 

51.7 
51.8 

52.0 
52.2 

52.3 
52.5 
52.7 
52.9 

53.0 

53.1 
53.2 

53-2 
53.1 

52.9 
52.6 

52.2 

51.6 
50.8 

50.0 
49.0 
48.1 

47-1 
46.1 

45-2 
44.4 
43.8 


a 
I 
I 
a 
a 

X 

2 
a 
a 
z 

z 
z 
o 
z 
a 

3 
4 
6 
8 
8 

10 

9 
10 

zo 
9 

8 
6 


1.044      +0.300 
9".  121    46".83 


+0.01 
-0.1 


+0.01 
+0.9 


350 


APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

Feb.    9.4 

19.4 
Mar.    1 .4 

II-3 
21.3 

31.3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June  9.1 

19.1 

29.0 

July    9.0 

19.0 

29.0 

Aug.   7.9 

179 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov.   5.7 

157 
25.6 

Dec.    5.6 

15-6 

25-5 
35-5 


Sec  8,  Tan  S 
Mean  Place 


D'^a,  Dm  a 


n  Axflis. 
Mag.  a. 7 


Right 
AscensioQ. 


h 
7 


m 

H 


8.03 
8.12 
8.16 

8.13 
8.05 


9 

4 

3 
8 

13 


17 
30 

23 


7.92 

775 

7.55 

7-32 

7.08^^ 
24 

6.84 
6.61  ^3 

6.22  'f 

6.06'^ 
12 


5.94 
5.86 

5.83 
5.84 
5.89 


8 

3 

I 

5 
10 


5-99  „ 
6.12  'f 

630 

6.51     ^' 
6.76 


25 
27 


7.03 

7-33 
7.65 
7.98 

8.33 

8.67 
9.01 

9-33 
9.63 
9.90 

10.13 
10.31 
10.44 


30 
32 

33 
35 
34 

34 
32 
30 
27 
23 

18 
13 


Decima- 
tion S. 


-3656 


n 


28.8  33 

34.8  'I 
37.5  ^' 


39.8 

417 

43-2 
44.2 
44.8 

44-9 
44.6 

43.8 
42.6 
41. 1 

39.2 
37.0 

34-5 

319 
29.2 

26.4 

237 
21.2 

8.9 

6.9 

5.3 
4.2 

37 

37 
4.2 

5.4 

7.1 

9.3 
21.9 

24.9 
38.1 


23 

»9 

»5 
xo 

6 

I 

3 
8 

12 

»5 
19 

22 

25 
26 

27 
28 

27 

25 

23 
20 

16 

II 

5 
o 

5 
12 

17 
22 

26 

30 

32 

33 


d  Geminonun. 
Mag.  3.5 


Right 
Ascension. 


31.4 
34.8  34 


1. 251       -0.752 
6".324    33"-^ 


-0.0a 
-0.1 


-0.02 
+0.9 


h       m 

7    14 

8 
61.12 

61.27    '^ 

61.37    '^ 
61.41       4 

61.40      \ 

6 

61.34 

61.24'^ 
61.10  "4 

60.95  \l 
60.78  '7 
17 
60.61 
60.45  '^ 
60.31  ^4 
60.20  " 

60.12 

5 

60.07 

60.07  ° 

60.10  3 

60.18  ^ 

60.29  " 
14 

6043  « 
60.61  '^ 

60.82  " 
61.05^3 

61.31  '^ 
^     28 

61.8930 
62.20  3' 
62.53  33 

62.86  33 
34 

63.20 

^3-54  ^^ 

63.87  33 
64.183' 

64.47  ^^ 

^4-74  ,, 
6496  " 
65.14  '8 


Declina- 
tion N. 


+  22     8 


n 


34.6 

34-4 
34-4 
34-4 
34.6 

34.8 

35.1 

35.4 

357 
36.0 

36.2 

36.3 
36.4 
36.4 
36.3 

36.3 
36.2 

36.0 

35.9 
35.8 

35-6 

35.4 
35-2 

34-9 
34-6 

341 
33.6 

331 
32.4 
317 

30.9 

30.0 
29.2 

28.5 

27.8 

27.2 
26.7 
26.4 


2 
o 
o 

2 
2 

3 
3 
3 

3 

2 

I 
I 
o 
I 
o 

t 

2 
I 
I 

2 

2 

2 

3 
3 
5 

5 
5 

7 

7 
8 

9 
8 

7 

7 
6 

5 
3 


1.080       +0.407 
59-.326    29".74 


+0.01         +0.01 
-0.1  +0.9 

[Eph  14] 


^  Volantts. 
Mag.  4.0 


Right 
Ascension. 


h 
7 


m 
16 


s 
56.11 

56.14 
56.05 

55.85 
55.54 

5515 
54.67 
54-14 
53.57 
52.97 

52.36 

51.77 
51.20 

50.67 

50.20 

4979 
49.46 
49.21 

49.06 
48.99 


3 

9 
20 

31 
39 

48 

53 

57 
60 

61 

59 

57 
53 
47 
41 

33 

25 

15 

7 

3 


13 
23 
3» 


49.02 

49.15 
49.38 

49.69  ,^ 

50.08  39 

46 

50.54 
51.07^3 


51.65 
52.26 
52.88 


58 
61 

62 

62 


53.50^ 
54.10 

54.65  ^^ 

55.14 

55-55 


55.86 
56.07 

56.17 


49 
41 
31 


21 
10 


Declina- 
tion S. 


-6747 


// 


53-1^ 

56.8  37 

60.3  35 

63.6  33 

66.4 

68.9  ^5 
70.8  '9 
72.3  '5 

73.3 


10 

4 


73.7 

73.5 
72.9 

71.7 

70.1 


2 

6 

12 

16 

21 


68.0 

^5-^  28 
62.8  ^* 

59.8  3^ 

567  ^' 


53.4 
50.2 

47.2 


33 

32 
30 

44.3!^ 
41.8  ^3 
21 

15 
10 

3 

3 
10 

16 
22 
28 
32 
35 

38 
38 


(  Oeminomin. 

M^.  3.9 


Right 
Ascension. 


39.7 
38.2 

37.2 

36.9 
37.2 

38.2 
39.8 
42.0 
44.8 
48.0 

51.5 
55.3 
59.1 


h        m 

7    20 


16 

II 

5 

I 

6 
10 


25.15 
25.31 
25.42 

25.47 
25.46 

25.40 

25.30 
25.16    4 
25.00    J 

24.82  ^^ 
17 

24.65. 
24.48  ^7 

24.33 
24.21 

24.12 


15 
12 


9 
6 


2.646       -2.450 


ft 


53  "017     59".52 


-0.06 
-0.1 


-0.05 
+0.9 


24.06 

2405 
24.08 

24.15 
24.26 

24.41 

2459 
24.80 

25.04 
25.31 

25.60 

25.91 
26.23 

26.57 

26.92 


3 

7 
II 

15 

18 
21 

24 
27 
29 

3» 
32 
34 
35 
35 


36 
34 
34 


27.27 
27.63 
27.97 
28.31 

28.62^' 

27 

28.89 

24 


29.13 
29.32 


19 


Declina- 
tion N. 


+2758 


tt 


I6.I 
16.2 
16.5 
16.9 
17.4 

18.0 
18.5 
19.0 

19.5 
19.8 

20.0 

20.1 

20.1 

20.0 

19.7 

19.4 

19.0 

18.6 

18.I 

17.6 

I7.I 
16.5 

15.9 

15.3 
14.7 

14.0 

13.3 
12.6 

II.8 

II.O 


I 

3 

4 

5 
6 

5 

5 

5 

3 
2 

I 
0 
I 

3 
3 

4 
4 
5 
5 
5 

6 
6 
6 
6 

7 

7 

7 
8 

8 

7 


10.3 

8.8 
8.2 
7.8 

7-5 
7-3 
7-4 


8 

7 
6 

4 
3 

2 
I 


1. 132 
23".247 


-K>.53i 
ii".7S 


■KJ.OI 
-O.I 


+0.01 

■W.9 


APPARENT  PLACES  OF  STARS,  1914 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


HeanSolar 
Date. 


Jan.    0.5 

10.5 
20.5 

30.4 

Feb.    9.4 

19.4 
Mar.    1.4 

II-3 
21.3 

31.3 

Apr.  10.3 
20.2 
302 

May  10.2 
20.1 

30.1 

June  9.1 

19.1 

29.0 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov.   5.7 

15.7 

25.6 

Dec.    5.6 

25-5 
35.5 


Sec  ^,  Tan* 
Mean  Place 


D'^a,  Dm  a 
D^  S,  Dm  d 


rj  Canis  Xajorls. 

Mag.  2.4 


Richt 

Ascension. 


h       m 

7    20 


43.25 
43.36 

43.41 
43.41 
43-36 

43.26 
43.12 
42.94 

42.75 
42.54 


II 

5 
o 

5 
10 

14 
18 

19 
21 

21 


42.33  ^ 

41.79   ; 
41.66^3 

10 

41-56 

41.50 
41.48 

41.50 
41.56 


41.65 

41.79 
41.96 

42.15 
42.38 


6 

2 
2 
6 

9 

14 

17 

19 

23 
26 


28 
30 
3^ 


42.64 
42.92 
43.22 

43.53  ^, 

43.86  f 
32 

44.18 
44.51  33 
44-82  3^ 
45.11  ^9 
45.38  ^7 
23 

45.61 
45.80   9 

45-94   ^ 


Declina- 
tions. 


-29  7 


// 


56.8 

59.9  ^^ 
62.8  ^ 

65.5  '' 
67.9 


24 
21 

17 

13 
10 

5 
I 

2 

7 
10 

H 
17 

20 
22 

23 

24 

25 
58.2 

55.8  \\ 

53.5  '^ 

51.4 

49-7 


70.0 
71.7 

73.0 
74.0 

74.5 

74.6 

74.4 

73-7 
72.7 

71.3 

69.6 
67.6 

65.4 

63.1 
60.7 


48.3 

47.3 
46.8 

46.9 

47.5 

48.6 
50.2 

52.3 
54.7 
57.5 

60.5 
63.6 
66.7 


21 

17 
14 


10 

5 
I 

6 

II 

16 
21 

24 
28 

30 

31 
31 


1. 145   ^-557 
4i*.649  64''.88 


-o.oi 
-0.1 


-0.01 
+0.9 


Groombrldge  1S08. 
Mag.  5.8 


Right 
Ascension. 


h 
7 


21 


8 
61.34 
61.62 
61.79 
61.82 

61.73 


28 
17 

3 

9 
20 


61.53 
61.22  3» 

60.82^ 

60.37  ^^ 

59-88  ^^ 
49 

59.39 
58.91 

58.46 
58.07 

57.76 


48 

45 
39 
31 
23 


57.53 
57.39 
57.35 
57.42 
57.58 


14 

4 

7 
16 

25 


34 


57.83 

58.60  « 

59.'ii  5» 
59.69 


60.32 
61.01 

61.73 
62.49 

63.27 


58 
63 


69 

72 
76 
78 
78 


64.05 
64.82  77 

65.57  l\ 
66.28  T' 

66.92  ^ 

57 

67.49  ., 
67.96  ^7 

68.33  ^^ 


Declina- 
tion N. 


+6838 


n 


37.2 
39.6 
42.1 

44.7 
47.1 

49.4 

51.4 
53.0 
54.1 
54.8 

55.1 
54.8 

54.1 
52.9 
51.3 


24 

25 
26 

24 
23 

20 
16 
II 

7 
3 

3 

7 
12 

16 
19 


22 


42.2 
39.6 


49.4 
47.2 

26 

26 

37.0 

34.3  '' 
31.8^5 

29.5   ^3 

27.3 


25.4 

23.7 
22.3 

21.3 

20.6 

20.4 
20.5 
21.0 
22.0 

23.3 

25.0 
27.0 

29.3 


22 
19 

17 

14 
10 

7 
2 

I 

5 
10 

13 
17 

20 

23 


2.746  +2.557 

56«.688  34". 1 1 

+0.06  +0.06 

-0.1  +0.9 


ft  Canis  Minoiis. 
Mag.  3.1 


Right 
Ascension. 


h      m 
7     22 


30.91 

31.05 

31.14 

31.19 
31.18 

31.13 

31.04 
30.91 

30.77 
30.61 

30.45 
30.30 
30.16 
30.05 
29.97 

29.92 
29.91 

29.93 

29.99 
30.08 

30.21 

30.36 

30.55 
30.76 

30.99 

31.24 
31.52 
31.81 
32.11 
32.42 


H 

9 

5 
I 

5 

9 

13 

14 
16 

16 

15 

14 
II 

8 
5 

I 

2 
6 

9 
13 

15 

19 
21 

23 
25 

28 

29 
30 

31 
31 


32.73 

33.05 

3336  ^^ 

33.66  ^ 
27 


32 
31 


33.93 

34.18 

34.39  ^^ 
34.56  '7 


25 


21 


Declina- 
tion K. 


+    827 


n 


53.6 

52.5 
51.6 
50.8 
50.2 

49.8 

49.5 
49.3 
49.3 
49.4 

49.5 
49.8 
50.1 
50.4 
50.9 

51.4 
51.9 
52.5 
53.1 
53.7 

54.3 
54.9 
55.4 
55.8 
56.0 

56.1 
56.0 

55-6 
55.1 
54.3 

53.3 
52.2 

50.9 
49.6 

48.2 

46.8 

45.5 
44.3 


II 

9 

8 

6 
4 

3 

2 

o 

I 
I 

3 
3 
3 
5 
5 

5 
6 

6 

6 

6 

6 

5 
4 

2 

I 


4 

5 
8 

10 


3 
3 
4 

4 

3 

2 


I. on       40.149 
29».283    48".26 


0.00 
-0.1 


0.00 
+0.9 


p  Oemlnomm. 
Mag.  4.2 


Right 
Ascension. 


h      m 

7    23 


8 
36.92 

37.09 
37.20 

37.25 
37.25 

37.19 

37.09 

36.95 
36.78 

36.60 

36.41 
36.24 

36.08 

35.95 
35.85 

35.80 
35.78 
35.81 
35.88 

35.99 


17 
II 

5 
o 

6 

10 
14 

17 
18 

19 

17 
16 

13 
10 

5 

2 

3 

7 
II 

15 


18 
22 

25 


36.14 
36.32 
36.54 
36.79  _ 

37.06    7 
30 

37.36  ^^ 
37.68  32 

38.01  ^ 

38.36 

38.72 


35 
36 

37 


39.09 
39.46 
39.82 
40.17 

40.49 

40.78 
41.03 
41.24 


37 
36 

35 
32 

29 

25 
21 


Declina- 
tion N. 


+  3157 


It 


27.8 
28.2 
28.7 

29.4 
30.1 

30.8 

31.6 
32.2 
32.8 
33.2 

33.5 
33.6 

33.5 
33.3 
32.9 

32.4 
31.9 
31.2 

30.5 
29.8 

29.0 
28.3 

27.5 
26.7 

25.8 

25.0 
24.2 

233 
22.5 

21.7 

20.9 
20.2 
19.7 
19.2 
18.9 

18.8 
18.9 
19.2 


4 
5 
7 
7 
7 

8 
6 
6 

4 
3 

I 
I 

2 

4 
5 

5 

7 

7 

7 
8 

7 
8 

8 

9 
8 

8 

9 

8 

8 
8 

7 

5 

5 

3 
I 

I 
3 


1. 179       +0.624 
345.926    23;'.86 


+0.02 
-0.1 


+0.01 
+0.9 
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APPARENT  PLACES  OP  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

30.5 

Feb.    9.4 

19.4 
Mar.   1.4 

II-3 
21.3 

31-3 

Apr.  10.3 
20.2 
302 

May  10.2 
20.2 

30.1 

June  9.1 

19.1 

29.0 

July    9.0 

19.0' 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov.   5.7 

157 
25.6 

Dec.    5.6 

25.6 
35.5 


<T  AxfUs. 
Mag.  3.3 


Right 


h       m 

7    26 


31*87 

31.97 
32.01 

3198 
31.89 

31.75 

31.57 

31.34 
31.09 

30.83 

30.56 
30.30 
30.05 
29.83 
29.64 

29.48 

2937 
29.31 

29.29 

29.31 

29.38 
29.50 
29.67 
29.87 
30.12 

30.40 


10 

4 
3 
9 

14 

18 

23 

25 
36 

27 
26 

22 

19 
16 

XI 

6 


12 

17 
20 

25 
28 

31 


30.71 
31.04^^ 

31.39  '^ 
31.76 


35 
37 
37 


32.13 

32.49 
32.84 

33.17 
33.46 


36 

35 

33 
29 

25 


33.71 
33.90  '^ 
3404  ^^ 


DedinA- 
tionS. 


-43    7 


n 


27.2 

30.7 
34.1 
37.3 

40.2 
42.8 

45.0 
46.7 

48.0 

48.8 

49.1 
48.9 

48.3 

47.2 
45.7 

43.8 

41.6 

39.1 
36.4 
33.5 

30.6 
27.8 

25.1 

22.6  ^S 
22 

20.4   „ 

18.6 

17.3 
16.5 

16.3 

16.7 

17.8 
19.4 

21.6 

24.2 
27.2 

30.5 
34.0 

37.5 


35 
34 

3a 
29 

26 

22 

17 
13 

8 
3 

2 

6 

II 

15 
19 

22 

25 

27 

29 
29 

28 
27 


a^  Gemtnomm. 

Mag.  2.0 


Right 
Aaotnsioa. 


13 
8 

2 

4 
II 

16 
22 
26 

30 

33 

35 
35 


h       in 

7    29 

8 
8.90 

9.07 
9.19 

9.25 
9.25 


17 
12 

6 
o 

5 


9.20 
9.10 
8.96 

8.79 
8.61 

8.43 
8.25 

8.09 

7.96 

7.86 

7.79 
7-77 
779 
7.85 
7.96 


xo 
X4 

17 
18 

x8 

18 
16 

13 
xo 

7 

2 
2 
6 

XI 

14 


8.10 
8.28 

8.73  '^ 


18 
21 


9.00 


27 
29 

9.61  3^ 

9.94  ^^ 

10.29  ^^ 

10.65  36 

37 

11.02 


".39 

"•75 
12.10 


37 
36 

35 


12.43 

29 

12.72 


12.98 
13.19 


26 
21 


Dedina- 
tionN. 


+  32    4 


// 


45.7 
46.0 

46.5 
47.2 

47.9 
48.7 

49-5 
50.2 

50.7 
51-2 

51.5 
51.6 
51.6 

51.4 
51-0 

50.5 
50.0 

49.3 
48.6 

47.8 

47.0 
46.2 

45.4 
44.5 
43.6 

42.7 
41.8 
41.0 
40.1 

39.2 

38.4 
37.6 
37.0 

36.5 
36.2 

36.0 
36.1 
36.3 


3 

5 

7 

7 
8 

8 

7 
5 
5 

3 


26  KoxLOoerottt. 

Mag.  $.2 


Right 
Aaoensiofi. 


4 
5 

5 

7 

7 
8 

8 

8 
8 

9 
9 
9 

9 
8 

9 

9 
8 

8 
6 

5 

3 

2 


h 

7 

1.66 
1.80 
1.89 

1.93 
1.93 

1.88 
1.78 
1.66 

1.52 
1.36 

1.20 
1.04 
0.90 
0.78 
a69 

0.63 
0.60 
0.60 
0.64 
0.71 

0.82 
0.96 
1. 12 

1. 3 1 
1.53 


m 

33 


14 
9 
4 
o 

5 

10 
12 

14 
16 

16 

x6 
14 

12 

9 
6 

3 
o 

4 

7 

II 

14 
16 

19 
22 

24 


1.77 
2.03 

2-30  ,^ 

2.60  3<^ 
30 


26 
27 


2.90 


30 


3.20 

3.51  '' 
3.82  3' 

4.1 1  "^ 

4.38 


4.63 
4.84 
5.01 


27 
25 


21 
17 


Dedixia- 
tionS. 


-3  54 


ff 


59-2  ,„ 
61. 1  '9 

62.8  '7 

64.3  'S 
65.6 


»3 
10 


a  Cauls  WBWis. 
Hag.  0.5 


Richt 


66.6 

67.5 
68.1 

68.5 
68.6 

68.6 
68.3 

67.9 

67.3 
66.5 

65.6 
64.6 

63.4 
62.2 

60.9 

59.6 
58.4 
57.3 
56.3 
55.5 

55-0 

54.7 
54.8 
55.2 

55.9 


9 
6 

4 
I 
o 

3 

4 
6 

8 
9 

o 

2 
2 

3 
3 

2 
x 
o 
8 

5 

3 

I 

4 

7 
II 


13 
16 


57.0 
58.3 

61.8 '9 

63.7  '^ 
ao 

657 

67.7  '" 
69.6*9 


h       m 

7    34 


8 
49.58 

49.73 
49.83 
49.88 

49.88 
49.83 

49-74 
49.62 

49.48 
49.32 


IS 
10 

5 
o 

5 

9 
12 

14 

16 

16 


49.16 
49.01  ^5 
48.87  " 
48.76 
48.67 


14 

IX 


48.61 

48.59 
48.60 

48.65 
48.73 

48.84 

48.99 
49.16 

49.36 
49.58 


5 
8 

II 

15 

17 
20 

22 
24 


27 
28 


49.82 
50.09 

5°-37  ,^ 
50.66  ^9 

50.97    ' 


ttonN. 


51.28 

51.59 
51.90 
52.20 
52.48 

52.73 

52.94 
53.12 


31 
31 


31 

31 

30 
28 

25 

21 
18 


+    526 


If 


50.5 

49.2  ;3 
48.0 " 

470 
46.2  I 


45.6 
45.1 
44.9 
44.7 
44.7 

44.8 
45.1 

45-4 
45.8 

46.3 

46.9 

47.5 
48.2 

48.9 
49.7 

50.4 
51.0 
51.6 

52.1 

52.4 

52.5 
52.4 
52.1 

51.5 
50.6 


5 
a 

2 

0 

I 

3 
3 

4 

5 
6 

6 

7 

7 
8 

7 

6 
6 

5 

3 
I 


3 
6 

9 
10 


49.6 

48.3 
46.8  '5 

45-3 


43.7 

42.1 
40.5 
391 


15 
16 

16 


10 
14 


Sec  ^,  Tan  5 
Mean  Place 


1.370      -0.937 
3<5'-095    36".45 


X.180      +0.627 
6".903    42".i3 


1.002       -0.068 
©■.xi8    6s".26 


X.004.      40.095 
48'.o49    45".67 


D>a,  Dm  a 


-0.02 
-o.i 


-0.02 
+0.9 


+0.02         +0.02 
-0.2  +0.9 

[Eph  14] 


0.00 
-0.2 


0.00 
+0.9 


0.00 
-0.2 


0.00 
40.9 


APPARENT  PLACES  OP  STARS,  1914. 
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FOR  THE  UPPER^TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

30-5 

Feb.    9.4 

19.4 

Mar.    1 .4 

11.4 

21.3 
31.3 

Apr.  10.3 
20.2 
302 

May  10.2 
20.2 

30.1 

June  9.1 

19.1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.8 

26.7 
Nov.  5.7 

15.7 
25.6 

Dec.    5.6 

15-6 
25.6 

35-5 


M  Lyncls. 
Mag.  5.0 


Right 
Ascension. 


m 


7    35 


8 
47.62 

47.87 

48.04 

48.11 

48.09 

47.99 
47.81 

47.56 
47.27 

46.95 

46.62 
46.29 

45.99 
45.73 
45.51 

45.36 
4527 
45.24 
45.29 
45.41 


25 

7 
2 

10 

18 

25 
29 

32 

33 

33 
30 
26 

22 

9 

3 

5 

12 

18 


^5-59 

45.83 !: 

46.48  35 

46.89  ^' 
44 

^7-33  ^^ 
47.82  ^^ 

48.33  l[ 
48.87  II 

49.43  l^ 
50.00 

50.57  g 

51.66^3 

52.16  5° 
45 

52.99  ^, 
53.30  •* 


Declina- 
tion N. 


+5854 

48.0 
49.8 
51.9 

54.0 
56.1 


58.1 

59.9 
61.4 

62.6 
63.4 

63.8 
63.8 

63.4 
62.6 

61.4 

59.9 
58.2 

56.2 

54.1 
51.9 

49.6 
47.4 
45.1 
43.0 
41.0 

39-1 

37.4 
36.0 

34.8 

33.9 

33.3 
33.0 
33.0 
33.5 
34.3 

35.4 

36.9 
38.6 


x8 
21 
21 
21 
20 

18 

15 
12 

8 
4 

o 

4 
8 

12 
15 

17 
20 

21 

22 

23 

22 

23 
21 

20 
19 

17 

14 
12 

9 
6 

3 
o 

5 
8 

II 

15 
17 


K  Oemlnonun. 

Mag.  3.7 


Right 
Ascension. 


m 


7    39 


7.32 

7.50 
7.62 

7.69 

7.71 

7.67 
7.58 
7.46 
7.31 
7.15 

6.98 
6.82 
6.67 

6.54 
6.44 

6.38 
6.36 

6.37 
6.42 

6.51 

6.63 
6.79 
6.98 
7.20 

7-44 


18 
12 

7 

2 

4 

9 
12 

15 
16 

17 

16 

15 

13 

10 

6 


5 

9 
12 

16 

19 
22 

24 
26 


7.70 

7.99 
8.30 
8.62  32 
8.96^ 


29 

31 


34 

35 
35 
33 
31 
29 
20.93  ^^ 

21.39^" 


9.30 

9.65 
20.00 
20.33 
20.64 


Declina- 
tion N. 


+  2436 


tt 


21.6 
21.4 
21.4 
21.6 

22.0 
22.4 

22.8 

23.3 

23.7 
24.1 

24.4 
24.6 
24.7 

24.7 
24.7 

24.5 

24.3 
24.1 

23.8 
23.4 

23.0 
22.6 
22.1 
21.6 
21.0 

20.3 
9.6 

8.8 

7.9 
7.0 

6.0 

5.0 

4.1 
3.2 

2.5 

1.9 
1.4 

I.I 


2 
o 

2 

4 
4 

4 
5 
4 
4 
3 

2 
I 
o 
o 

2 

2 
2 

3 
4 
4 

4 
5 
5 

6 

7 

7 
8 

9 

9 
10 

10 

9 

9 

7 
6 

5 
3 


/3  Oemlnonun. 
Mag.  I. a 


Right 
Ascension. 


h    m 

7  40 


8 
5.24 
5.42 

5.55 
5.62 

5.63 

5.59 
5.50 
5.38 
5.22 

5.05 

4.88 

4.71 

4.55 
4.41 

4.31 

4.24 
4.22 

4.23 
4.28 

4.36 

4.49 

4.65 

4.84 
5.06 

5.31 

5.58 
5.88 
6.19 
6.52 
6.87 


18 
13 

7 
I 

4 

9 
12 

16 

17 
17 

17 
16 

14 
10 

7 

2 
I 

5 
8 

13 

16 

19 
22 

25 
27 

30 
31 
33 
35 
35 


36 
36 


7.22 

7.58 

7.94  _. 
8.28  ^ 

8.60  3^ 
30 

8.90 

9.16 

9.37 


26 
21 


Declina- 
tion N. 


+  2813 


tr 


68.3 
68.4 
68.7 
69.1 
69.6 

70.2 
70.8 

71.4 
71.9 

72.4 

72.7 
72.9 

73.0 
72.9 
72.8 

72.5 
72.1 

71.7 

71.2 

70.6 

70.0 
69.4 
68.7 
68.0 
67.2 

66.4 

65.5 
64.6 

63.6 

62.7 

61.8 
60.8 
60.0 

59.3 
58.7 

58.2 
58.0 

57-9 


3 

4 

5 
6 

6 
6 

5 
5 
3 

2 
I 

X 

I 


4 

4 

5 
6 

6 

6 

7 

7 
8 

8 

9 

9 
10 

9 
9 

10 

8 

7 
6 


2 
I 


4  Puppls. 
Mag.  5.1 


Right 
Ascension. 


h 
7 


m 
41 


8 
60.77 
60.91 
61.01 
61.05 
61.04 


H 
10 

4 
I 

6 


9 
13 


60.98 
60.89 
60.76 
60.61  '5 

60.44  ^^ 
17 

60.27 
60.11  ^l 

59.95  ' 
59.82    3 

59.71 


59.63 
59.58 

59-57 
59.59 
59.65 


8 

5 

I 

2 
6 

9 


12 


59.74 
59.86 
60.01  '5 
60.19  '^ 

60.40  ^* 
23 

60.63 

60.88  ^5 
61.16^^ 

61.45'^ 
61.75^'' 

62.06 
62.37  ^^ 
62.68  3^ 
62.98  ^ 

63.26  ^* 
25 

63.51 
63.72  " 

63.89  '^ 


Declina- 
tions. 


—  I42I 

n 

7-7 

lO.I 

12.4 

14.5 
16.4 


18.0 

19.3 
20.3 

21.0 
21.5 

21.6 
21.4 
21.0 
20.3 

19.3 

18.1 
16.7 

15.1 

13.4 
11.7 


24 

23 
21 

19 
16 

13 
10 

7 

5 
I 

2 

4 

7 
10 

12 

14 
16 

17 

17 
18 


^•9  17 
8.2  ^l 

6.6^^ 

5.1 
3.9 


2.9 

2.3 
2.1 

2.3 
3.0 


15 

12 
10 

6 

2 

2 

7 
10 


4.0 

5.5 

7.3 

9-4 
1 1.7 


15 
18 

21 

23 
24 

14.1 

16.6  ^5 


19.2 


26 


Seed/ Tan  d 
Mean  Place 


1.937      +1.659 
44".298    46'' .08 


1. 100      +0.458 
1 5* -496    18".  14 


1 .135      •w>.537 
3-.342    65".24 


1.032      -0.256 
59*. 272    i4".68 


iy^a»DMa  +0.04        +0.04 

D^d,  Dm^  -0.2  +0.9 

84368*»— 1914 23 


+0.01         +0.01 
-0.2  +0.9 

[Ephi4]« 


+0.01 
-0.2 


+0.02 
40.9 


-O.OI 

-0.2 


-O.OI 

+0.9 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

Feb.    9.4 

19.4 

Mar.    1 .4 

11.4 

21.3 
31-3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.2 

30- 1 
June  9.1 

19.1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.8 

26.7 
Nov.  5.7 

15.7 
25.6 

Dec.    5.6 

156 
25.6 

35-5 

Sec  <5,  Tan* 
Mean  Place 


S  AxfUs. 
Mag.  3.5 


Right 
Ascension. 


h      m 

7    45 


42.15 
42.29 

42.38 

42.41 

42.39 

42.33 
42.22 

42.07 

41.90 

41.72 


14 

9 

3 

2 

6 

II 

15 

17 
18 

19 


41.53 

4134 
41.17 

41.01 

40.88  '^ 


19 

17 
16 


40.78 
40.71 
40.68 
40.69 

40.73 

40.80 
40.91 
41.06 
41.23 
41.44 

41.67 

41 -93 
42.21 

42.51 

42.82  3^ 

32 

43.14 

43.47 

43.79 
44.09 

44.38 


10 

7 

3 

I 

4 
7 

II 

15 

»7 
21 

23 

26 
28 
30 


44.63 
44.84 

45.01 


33 
32 

30 
29 

25 

21 

17 


Declina- 
tions. 


-2438 


// 


^7-7  ^„ 

36.0  ^^ 
38.4  "^ 


40.5 
42.2 

43.6 

44.7 
45.3 

45.6 
45.5 
45.1 
44.3 
43.2 

41.8 
40.1 
38.2 
36.1 
34-0 

31.7 

29.5 
27.4 

25.5 
23.9 

22.6 
21.6 
21. 1 
21. 1 
21.6 

22.6 


21 

17 

14 
II 

6 
3 

I 

4 
8 

II 
14 

17 

19 
21 

21 
23 

22 
21 

19 
16 

13 

10 

5 
o 

5 
10 

15 


^  Chemlnonim. 
•M^.  5.0 


24.1 
26.0  '9 


24 
26 


28.4 

3^-^28 

33.8 

36.7  '^ 
39.6  ^^ 


1. 100 
40*  .643 


-0.459 
35".8o 


Right 
Aacension. 


h      m 

7  48 

8 
6.07 

6.26  '9 
6.40  ^^ 
6.47 
6.50 


8 
12 


6.47 

6.39 
6.27 
6.12  ^5 

5.96 :; 

5-79  „ 
5.62 

5.47  ^ 

5.33 

5.23 


14 
10 

7 


5.16 
5.12 

5.13 
5.17 

5.25 

5.37 
5.52 
5.70 

5.91 
6.15 


4 
I 

4 
8 

12 

15 
18 

21 

24 
27 


29 
30 

33 


6.42 
6.71 
7.01 

7.34 
7.68^4 

35 

8.39  ^^ 
8.74  35 
9.08  34 

9.41 


33 
30 


9.71 

9.97 
20.19 


26 
22 


Declina- 
tion K. 


+  2659 


// 


24-3 

24.3 
24.4 

24.8 

25.2 

25.7 
26.3 

26.9 

27.4 

27.9 

28.3 
28.5 
28.6 
28.6 
28.5 

28.3 
28.0 
27.7 
27.2 
26.7 

26.2 
25.6 
24.9 
24.2 

23.5 

22.6 
21.7 
20.8 
19.8 
18.8 

17.8 
16.8 
15.8 
15.0 

14-3 

13.7 

13.4 
13.2 


o 

I 

4 

4 
5 

6 
6 

5 
5 
4 

2 
I 
o 
I 

2 

3 
3 
5 
5 
5 

6 

7 
7 
7 
9 

9 

9 
10 

10 

10 

10 

10 

8 

7 
6 

3 
2 


26  Lyncis. 

Mag.  5.7 


Right 
Ascension. 


m 


h 

7    48 


s 
29.94 

30.17 

30.33 
30.42 

30.44 

30.39 
30.27 

30.11 
29.90 
29.67 

29.43 
29.20 

28.98 

28.78 

28.62 

28.51 
28.44 
28.43 
28.47 
28.56 


23 
16 

9 

2 

5 

12 
16 
21 
23 
24 

23 
22 

20 

16 

II 

7 
I 

4 

9 

14 


28.70 
28.88  '^ 


1. 123         -N>.509 

I4'.305    3i".6i 


-0.01 
-0.3 


-0.01 
40.9 


+O.OX        +0.02 
-0.2  +0.9 

[Bph  14] 


23 
27 


Declina- 
tion N. 


+  47  47 


It 


29.11 
^938 

29.68  3° 
34 
30.02 
30.39  37 
30.79  ^ 

A2 
31.21  * 

31.65^ 

45 

32.56  ^ 
33.01  ^ 

33-45  t? 

33.86  5 

34.24  ._ 

34.57  ^; 
34.84  '7 


20.0 
21.2 
22.7 
24.2 
25.8 

27.4 
28.9 
30.2 

31.3 
32.1 

32.6 
32.8 
32.6 
32.2 

31.5 

30.5 
29.2 

27.8 

26.3 

24.6 

22.9 
21. 1 
19.4 
17.6 

15.9 

14.3 
12.7 

"3 
1 0.0 

8.9 

8.0 

7-4 
7.0 

6.8 

7.0 

7.5 
8.3 
9.4 


5 

3 
I 

8 
5 

2 
2 

4 

7 
10 

3 
4 
5 
7 
7 

8 

7 
8 

7 
6 

6 

4 

3 
I 

9 

6 

4 

2 

2 
5 

8 
II 


Oroombxidge  1374. 
Mag.  5.6 


Right 
Ascension. 


m 


Declins- 
tkmN. 


7    49 

8 
61.76 

62.20  ^ 
62.49  ^ 
62.60      " 

^^•55   ,^ 
22 

62.33  , 

61 -49  '*„ 
60.91   f 

60.27  ^ 


+  74  8 


It 


1.488         +X.I03 

37-.390    i8".83 


+0.03 
-0.3 


+0.03 
+0.9 


59.59 
58.91 
58.27 
57.68 

57.18 

56.77 
56.47 
56.30 
56.25 

56.33 

56.54 
56.87 

57.33 
57.89 
58.55 

59.30 
60.13 
61.03 
61.98 
62.97 

63.98 
65.00 

65.99 
66.94 

67.83 

68.62 
69.29 

69.83 


68 

64 
59 
50 
41 

30 

17 

5 
8 

21 

33 
46 

56 
66 

75 

83 
90 
95 
99 

lOI 

102 

99 
95 
89 
79 

67 
54 


57.6 
60.1 '5 

62.8  '' 
65.6  ^' 


70.9 

73-2 

75.1 
76.7 

77.8 

78.3 

78.3 
77.8 

76.8 
754 

73.5 

68.8  ^5 
66.1^ 
63.2^9 


23 

19 
16 

II 
5 


5 
10 

19 

22 


60.3 

57-3 

54.4 

51.7 
49.1 

46.7 
44.5 

42.7 
41.2 

40.1 

39.5 

39-3 

39-5 
40.2 

41.4 

43.0 
45.0 
47.3 


29 


30 

29 
27 
26 


22 
18 

15 
II 


2 
2 

7 
12 

16 

20 

23 


3.661       +3.522 
55".56o    57" -40 


40.08 
-o.a 


+0.11 
+0.9 


APPARENT  PLACES  OP  STARS,  1914. 


355 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


HeanSolar 
Date. 


Jan.    0.6 

10.5 
20.5 

30.5 

Feb.    9.4 

19.4 

Mar.    1.4 

11.4 

21.3 

31-3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.1 

June   9.1 

19.1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.8 

26.7 
Nov.  5.7 

15.7 

25.7 
Dec.    5.6 

15-6 
25.6 

35.5 


X  AxgtHB. 
Mag.  3.6 


Right 
Ascension. 


m 


7    54 


37.45 
37.58 
37.64 
37.63 
37.54 


13 
6 

I 

9 
15 


21 
26 


37.39 
37.18 
36.92 
36.62  ^ 

36.30  ^^ 
33 

35.97 

35.64 

35.32 

35.02 

34.75 


33 
32 
30 
27 
23 


20 


34.52 

34:18  '^ 

34.09 
34.05 


34.07 
34.14 
34.27 
34.46 

34.69 


7 
13 

23 
29 


32 


34.98 
35.30 

35.67  ^ 
36.07^ 

36.49  ^"^ 
43 

36.92 

37.35  ^ 

37.77  z" 
38.16^9 

38.51 1\ 

38.82 
39.07  ^^ 
39.24  '^ 


Declina- 
tions. 


-5244 


// 


53.9^ 

57.7^ 
61.4^7 

64.9  35 

68.3^ 
30 

71.3 
74.0 

76.2 

78.0 

79.3 


27 

22 
18 

13 

8 


80.1 
80.4 
80.2 

79-5 
78.3 

76.6 

74.6 
72.2 

69.5 
66.7 


3 

2 

7 
12 

17 

20 

24 

27 
28 

30 

63.7 
60.6  3' 

54.9 
52.4  J 


50.2 

48.5 
47.3 
46.7 
46.8 

47.5 
48.8 

50.8 

53.3 
56.2 


17 
12 

6 


13 
20 

25 
29 
34 


59.6 

63.1  II 
66.9  3^ 


CO  Canozi. 
Mag.  5.9 


Right 
Ascension* 


h   m 

7  55 

8 

45.60 
45.80 

45.94 
46.02 

46.05 


46.03 
45.96 
45.85 
45.71 
45.55 

45.38 
45.22 
45.06 

44.93 
44.83 

44.75 

44.71 

44.71 

44.75 
44.82 

44-93 
45.07 
45.24 
45.44  .. 

45.93  .g 

46.21  ^^ 

46.51  ^ 

46.83  3' 

47.16^ 
35 

47.51 
47.86  ^5 

48.22  36 
48.56  34 
48.89  g 

49.19  _ 
49.46  7 
49.68  " 


20 

14 
8 

3 

2 

7 
II 

14 
16 

17 

16 
16 

13 
10 

8 

4 
o 

4 

7 
II 

14 

17 
20 


Declina- 
tion N. 


+  2537 


/# 


46.9 
46.8 
46.9 

47.1 
47.4 

47.9 
48.4 
49.0 

49-5 
50.0 

50.4 

50.7 
50.8 

50.9 
50.9 

50.8 

50.5 
50.2 

49.9 
49.4 

48.9 

48.4 

47.8 

47-1 
46.4 

45.6 

44.7 

43.7 
42.7 

41.6 

40.5 

39.4 

38.4 

37.4 
36.6 

36.0 

35.5 
35.2 


I 
I 
2 

3 
5 

5 
6 

5 
5 

4 

3 
I 

I 

o 

I 

3 
3 
3 
5 
5 

5 
6 

7 

7 
8 

9 
10 

10 

II 

II 

II 

10 

10 

8 

6 

5 
3 


X  Cheminonun. 
Mag.  5-0 


Right 


h 
7 


m 


58 

s 
6.24 

6.45 
6.59 

6.68 
6.72 


6.69 
6.62 
6.51 

6.37 
6.21 

6.04 

5.87 
5.71 
5.57 
5.46 

5.38 
5.34 
5.34 
5.37 
5.44 


21 

H 

9 

4 
3 


7 
II 

14 
16 

17 

17 
16 

14 
II 

8 

4 
o 

3 

7 
II 


14 


5.55 

5-69  ,, 
5.86  ^7 

6.07  " 

^•56  28 
6.84  ^* 

M5  3^ 

7.47  3^ 
7.81  34 

35 

8.16    , 

8.88  3^ 

9.23*^ 

9.57  3^ 
31 

19.88 

20.15  ^^ 

20.38  ^3 


DccUna- 
tion  N. 


+  28     2 


// 


2.4 
2.4 
2.6 
3.0 

3.5 

4.1 
4.8 

5.4 
6.0 

6.6 

7.0 
7.3 

7.5 
7.5 
7.4 

7.2 
6.8 
6.4 
5.9 
5.4 

4.7 
4.0 

3.3 
2.4 

1.6 

10.6 
9.6 
8.6 

7.5 
6.4 

5.3 
4.2 

3.2 

2.3 
1.6 

i.o 
0.6 

0.5 


o 

2 

4 

5 
6 

7 
6 

6 

6 

4 

3 

2 

o 
I 

2 

4 
4 
5 
5 
7 

7 

7 

9 
8 

o 

o 
o 
I 
I 
I 

I 
o 

9 
7 
6 

4 
I 


87  Lyncis. 
Mag.  4.9 


Right 
Ascension. 


h 
8 


m 
I 


8 

62.56 
62.83 
63.02 

63.14 
63.17 

63.13 
63.02 

62.85 

62.63 

62.38 


27 

19 

12 

3 
4 

II 

17 
22 

25 
26 


26 


62.12 
61.86 
61.61  ^5 

61.39''' 

61.20  '^ 

H 

61.06 
60.97 
60.93 
60.94 
61. oi 


9 

4 
I 

7 
12 


18 
22 


61.13 
61.31 

61.80^7 

62.11  3^ 
35 
62.46 
62.84  38 

63.25  ^' 
63.70  ^ 

64.16  ^f 
48 

^4-64  ,^ 

65.13^^ 

65.62  ^9 

66.09  ^7 

66.54  ^5 
42 

66.96 

67.33  II 

67.63  3° 


Declina- 
tion N. 


+  5145 


14 
16 


20.1 

21.5 
23.1 

24.8  'I 

26.6 


18 
18 


28.4 
30.2 

31.7 
33.0 
34.0 

34.6 
34.9 
34.9 
34.5 

33-7 


18 

15 

13 
10 

6 

3 
o 

4 
8 

10 


13 
16 


32.7 

31.4 
29.8 

28.1  ^7 

26.2  '^ 
19 

24.3 
22.3 

20.2 

18.2 

16.2 


20 
21 
20 
20 

19 


18 


14-3 
12.5 
10.8  '7 

9.3^5 
8.1 


7.0 
6.2 

5.8 
5.6 
5.8 

6.3 
7.2 

8.4 


12 
II 

8 

4 

2 

2 
5 

9 
12 


Sec  d.  Tan  d 
Mean  Place 


1.652      -1.315 
35".566    65".io 


1. 109      40.480 
43'-773 


44".57 


1. 133       +0.532 
I4".368     io".46 


1.615       +1.269 
S9".8o8    ao".36 


-0.03 
-0.2 


-0.04 
+0.9 


+0.01 
-o.a 


+o.oa 
+0.9 
[Bph  14) 


+0.01 
-0.2 


+o.oa 
+0.9 


+0.03 
-0.2 


+0.04 
+0,9 


356 


APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


McanSolar 
Date. 


Jan.    0.6 

10.5 
20.5 

30.5 

Feb.    9.5 

19.4 
Mar.  1 .4 
1 1.4 
21.3 
31-3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June  9.1 

19.1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.7 
Nov.  5.7 

15-7 

25-7 
Dec.    5.6 

156 
25.6 

35.5 


p  AxfUs. 
Mag.  2.9 


Right 
Ajcensaon. 


m 


Sec  5,  Tan  d 
Mean  Place 


8     3 

s 

54-32 
5448 
54.59 
54.64 
54.64 

54.60 

54.51 

54.38 
54.22 

54.05 

53.86 
53.68 

53.51 

53.35 
53.21 

53.11 
53.03 
52.98 

52.97 
53.00 


16 
II 

5 
o 

4 

9 

13 
16 

19 

18 

17 
16 

H 
10 

8 

5 
I 

3 

5 


Declina- 
tions. 


53.05 

53.15 

53.27 

53.43  ,^ 
53.62  '9 


10 
12 
16 


53.84 
54.09 
54.36 

54.65 
54.96 

55.28 

55.61 

55.93 
56.24 

56.54 

56.81 
57.04 
57.23 


22 

25 
27 
29 
31 
32 

33 
32 
31 
30 

27 

23 
19 


-24    3 


ti 


29 
28 


12.2 
I5.I 

*7-9  ^, 

20.6  ^7 
24 
22 


23.0 


25.2 
27.0 
28.5 
29.6 

30.4 

30.8 

30.9 
30.6 
29.9 
29.0 

27.7 
26.1 

24.4 

22.4 

20.3 

18.2 
I6.I 
14.0 
12. 1 
10.5 

9.2 
8.2 

7.6 
8.0 

8.9 
10.3 
12.2 
14.4 
16.9 


18 

15 
II 

8 
4 

I 

3 

7 

9 

13 

16 

17 
20 

21 

21 

21 
21 

19 
16 

13 

10 
6 
O 

4 
9 

14 

19 
22 

25 
28 


8  H.  Urse  Xftjorls. 
Mag.  5.5 


Right 


19.7 
22.6  ^^ 

25.6  3° 


1.095        -0.446 
52'.873     2</'.39 


-o.oi 
-0.2 


-0.02 
+0.9 


h      m 

8    4 


S 

20.90 

21.29 

21.56 

21.70*^ 

21.72 


39 

27 


2 
II 


21.61 
21.38 


23 


21.06^2 

20.66  ^ 
20.21 


45 
49 


19.72 
19.23 

18.75 
18.32 

17.94 


49 
48 

43 
38 
31 


23 


17.63 

17.26  '^ 
17.21  ^ 
17.26 


5 
15 


17.41 
17.64 
17.96 

18.37 
18.85 

19.40 
20.01 
20.68 
21.40 
22.15 

22.92 
23.70 
24.48 

25.23 
25.94 


23 
32 

41 

48 

55 

61 
67 

72 
75 
77 

78 

78 

75 

71 
64 


26.58 
'^•^  46 

27.60  * 


56 


Dedina* 

tionN. 


+6843 


It 


41.7 

43.9 

46.3 
48.9 

51.4 

53.9 
56.2 

58.2 

59.8 
61.0 

61.8 
62.0 
61.8 
61.0 

59.9 

58.3 
56.4 
54.1 
51.7 
49.0 

46.3 

43.5 

40.7 
38.0 

35.4 

32.9 

30.7 
28.7 

27.1 
25.7 

24.8 

24.3 
24.2 

24.5 
25.3 


22 

24 
26 

25 
25 

23 
20 

16 

12 

8 


2 

8 

II 

16 

19 

23 
24 
27 
27 

28 
28 

27 
26 

25 

22 
20 
16 

14 
9 

5 
I 

3 
8 

12 


y  Argils. 
Mag.  3.2 


Right 


26.5 

28.2  '7 
30.2 


2.756      +2.569 
i6".2o8    42^.92 


h      m 

8     6 

54.67 
54.82  ^l 

54.91    I 

54.93 

54.89 

54.78 
54.62 

54.41 
54.17 
53.91 


4 
II 

16 
21 

24 
26 

28 


28 


53.63 
53.35  ,, 

53.08  !7 

52.82 


+0.06        +0.09 
-0.2  +0.9 

[Bph  14) 


52.59 

52.39 
52.23 

52.11 
52.03 
52.00 

52.01 
52.08 

52.19 
52.35 
52.56 

52.81 
53.10 

53.43 
53.79 
54.17 

54.56 
54.96 

55.35 
55.72 
56.07 


26 

23 
20 


16 

12 

8 

3 
I 

7 
II 

16 

21 

25 

29 

33 
36 
38 
39 

40 

39 
37 
35 
30 


56.37  ^_ 
56.62  ^5 

56.82  ^ 


Declina- 
tions. 


-47  4 


n 


50.6  36 

54.3  ^^ 
57.8^ 
61. I  33 


30 

26 

23 
18 

13 
9 

4 

2 

6 
10 

15 
70.1 
68.2  '9 
66.0" 

63.5  '' 
60.8^7 

28 
58.0 

55.1 
52.2 

49.6 
47.1 


64.1 
66.7 
69.0 
70.8 
72.1 

73.0 

73.4 
73.2 
72.6 
71.6 


29 

29 
26 

25 
21 


45.0 

43.4 
42.2 

41.6 

41.6 


16 

12 

6 

o 

7 


42.3 
43.5 

47.8  !1 

50.6 


12 
19 


53.8 

57.3 
60.9 


28 
32 

35 
36 


C  Cancii  {mean), 
Mag.  4,7 


Right 
Asodsioii. 


m 


1.469       -1.075 
52«.997     58".  II 


-0.02 
-0.2 


-0.04 
+0.9 


8     7 

8^59 
8.78 

8.93 
9.02 

9.06 


19 

15 

9 

4 
I 

6 

9 

13 

14 
x6 

15 

15 

13 
10 

8 

4 

I 

2 
6 

9 

12 
16 
18 
20 

24 

25 
28 

30 

31 

33 

34 
21.03  34 
21.36  33 
21.68  3^ 

29 

21.97,^ 
22.23 
22.46  ^3 


Dedtna- 
tionN. 


9.05 
8.99 

8.90 

8.77 
8.63 

8.47 
8.32 
8.17 
8.04 

7.94 

7.86 
7.82 
7.81 

7.83 
7.89 

7.98 
8.10 
8.26 

8.44 
8.64 

8.88 

9.13 
9.41 

9.71 

20.02 


20.35 
20.69 


+  1754 


II 


31.5 
30.8 

30.3 
30.0 

29.9 

29.9 
30.1 

30.3 
30.6 
31.0 

31.3 
31.6 

31.9 
32.1 

32.3 

32.5 
32.6 

32.7 
32.7 
32.7 

32.6 
32.5 

32.3 
32.0 
31.6 

31.0 

30.4 
29.6 

28.6 
27.5 


7 

5 

3 
I 

0 

2 
2 

3 
4 
3 

3 

3 
2 

2 

2 

I 
I 
0 
0 
I 

I 
2 

3 

4 
6 

6 

8 

10 

II 

II 

26.4 

25.1 '' 

22.6 
21.4 

20.2 
19.2 
18.4 


12 
10 

8 


I.05I     +0.323 

i6-.9o8    28".86 


+0.01 
-0.2 


+0.01 

40.8 


APPARENT  PLACES  OF  STARS,  1914, 


357 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.6 

10.5 
20.5 

30.5 
Feb.    9.5 

19.4 
Mar.  1 .4 
1 1. 4 
21.3 
31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June  9.1 

19.1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.7 
Nov.  5.7 

15.7 

257 
Dec.    5.6 

156 
25.6 
35.6 


Bradley  1147. 

Mag.  5.7 


Rieht 
Akcdsioii. 


h      m 

8      8 


Sec  d.  Tan  8 
Mean  Place 


jy^a.  Dm  a 


8 
53.19 
53.75 
54.13 
54.32 

54.31 

54.13 
53.77 
53.27 
52.65 

51.94 

51.18 

50.41 
49.66 

48.96 
48.33 

47.81 
47.40 

47.13 
46.99 

47.00 

47.15 

47.44 
47.86 

48.41 

49.08 

49.86 

50.74 
51.70 

52.74 
53.82 


56 
38 

19 
I 

18 

36 

50 
62 

71 
76 

77 

75 
70 

63 
52 

41 

27 

14 
I 

15 

29 
42 
55 
67 
78 

88 

96 
104 
108 
112 


54.94 
56.07  "3 

58.28  '°9 

59-30  ^^ 

92 
60.22 

61.03  *; 

61.68   *5 


Dcdina- 

tionN. 


4-76    O 


It 


73.5 

75.9 
78.6 

81.4 

84.2 

86.9 

89.4 
91.6 

93-4 
94.7 

95.5 

95.7 

95.4 
94.6 

93.3 

91.6 

89.4 
87.0 

84.3 
81.4 

78.3 

75.3 
72.2 

69.2 

66.4 

63.7 
61.3 
59.2 

57.5 
56.1 

55.1 
54.6 
54.6 

55.1 
56.1 

57.5 

59.4 
61.6 


24 

27 
28 

28 
27 

25 
22 

18 

13 
8 


3 
8 

13 
17 

32 

24 
27 
29 
31 

30 

31 
30 
28 

27 

24 
21 

17 

H 
10 

5 
o 

5 
10 

14 

19 

22 


4.140      +4.017 
46'. 22a     75".26 


+0.09 
-c.a 


+0.14 
+0.8 


80  Puppis. 
Mag.  5.0 


Right 
AaoensioiL 


h       m 

8      9 


8 
24.23 

24.40 

24.52 

24.59 
24.60 

24.57 
24.50 

24.39 

2425 
24.10 

23.93 

23.77 
23.61 

23.47 
23.35 

23.25 
23.19 

23.16 

23-15 
23.18 


17 
12 

7 
I 

3 

7 
II 

14 
15 
17 

16 
16 

14 
12 

10 

6 

3 
I 

3 

7 


Dcdiiift. 
tioaS. 


9 
13 


23.25 

23.34 

23.47  „ 
23.62  ^ 

23.81   '^ 


21 


23 
26 


24.02 
24.25 

24.80  ^9 
25.09 


29 
31 


25.40 
25.72 
26.04 

26.35 
26.65 

26.92 
27.16 
27.36 


32 
32 

31 
30 

27 

24 
20 


-1531 


n 


35.3 

37-9 

40.3 
42.6 

44.6 

46.4 

47.9 
49.1 

50.0 

50.6 

50.8 
50.8 

50.5 

49.9 
49.1 

48.0 
46.8 

45.3 

43.7 
42.0 

40.2 

38.5 
36.9 
35.4 
34.1 

33.1 

32.4 
32.2 

32.3 
32.8 

33.8 
35.2 
37.0 
39.0 
41.4 

43.9 

46.5 
49.1 


26 

24 

23 
20 

18 
15 

13 

9 
6 

2 


3 
6 

8 

II 

12 

15 
16 

17 
18 

17 
16 

15 

13 
10 

7 

2 

I 

5 
10 

14 

18 

20 

24 
25 

26 
26 


/3  Canczi. 
Mag.  3.8 


Right 
Ascension. 


h 
8 


m 
IX 


1.038       -0.278 

22*.  798      42".40 


-O.OI  -o.oi 

-0.2  +0.8 

[Bphx4) 


8 

52.71 
52.90 

53.04 
53.13 
53.17 

53.16 

53.11 
53.02 

52.90 
52.76 

52.61 
52.46 
52.32 
52.20 

52.09 

52.02 

51.97 
51.96 

51.97 
52.02 

52.10 
52.21 

52.35 
52.52 

52.71 


19 
14 

9 

4 
I 

5 

9 

2 

4 
5 

5 

4 

2 

I 


5 
I 

I 

5 
8 

II 

14 
17 

19 

22 


Declina- 
tion N. 


52.93  ^, 

53.44 
53.73 
54.03 


29 
30 

31 


54.34  „ 

54.67  rr 
55.00^ 

55.32  f 
55.62  f 

55-91 
56.16  ="5 

56.38  " 


+      926 


7/ 


68.3 
67.1 

66.1 

65.3 
64.6 

64.2 

63.9 
63.8 

63.8 
63.9 

64.1 

64.4 
64.7 

65.1 
65.5 

65.9 
66.4 

66.8 

67.3 
67.7 

68.1 

68.5 
68.8 
68.9 
68.9 

68.8 

68.4 

67.9 

67.1 

66.2 

65.0 

63.7 
62.2 

60.7 
59.1 

57.6 
56.1 

54.8 


12 

10 

8 

7 
4 

3 
I 

o 

I 

2 

3 
3 
4 
4 
4 

5 
4 
5 

4 

4 

4 

3 
I 

o 

I 


4 

5 
8 

9 

2 


81  Lyncis. 
Mag.  4.4 


Right 
ABcension. 


h      m 

8    16 

s 
59.61 

59.86  "^5 

60.06  ^° 

60.18  " 

60.24 

I 

60.23 

60.16    7 

60.03  ^l 

59.87  '^ 
59.67 


20 
21 


X.014       +0.166 
Si«.i48    64^.83 


0.00 
-o.a 


+0.01 

40.8 


59.46 

59.25 

59.04 
58.86 

58.70 
58.58 

58.50 

58.46 

58.47 
58.52 

58.61 

58.75 
58.93 
59.14 
59.40 


21 
21 
18 
16 
12 

8 

4 

I 

5 
9 

14 
18 

21 

26 

28 

59.68 

60.00^ 

60.35  35 

60.73  ,^ 
61.12  39 

42 
61.54 
61.96^^ 
62.39  ^^ 
62.81  ^^ 

63.22  5 

63.60 

63.94  ^ 

64.23  '^ 


Decfioa- 
tionN. 


■+•4327 


If 


53.0 
53.8 
54.8 
56.1 

57.5 

58.9 
60.4 

61.7 

62.9 

63.9 

64.6 
65.0 
65.2 
65.1 

64.7 

64.0 
63.1 
62.0 
60.7 

59.3 

57.7 
56.1 

54-4 
52.7 
50.9 

49.2 
47.5 
45.9 
44.4 
42.9 

41.7 
40.6 

39.7 

39.1 
38.8 

38.8 
39-2 
39.8 


8 
10 

13 
14 
14 

15 

13 
12 

10 

7 

4 

2 

I 

4 
7 


9 

I 


3 

4 
6 

6 

7 

7 
8 


7 
6 

5 
5 


II 

9 
6 

3 
o 

4 
6 


1.378      +0.948 
57'.293     53"  .86 


+0.02 
-0.2 


■fo.04 
+0.8 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


d}  Canczi. 
Mag.  5.9 


Jan, 

0.6 

10.5 

1 

20.5 

Feb. 

30.5 
9-5 

Mar. 

19.4 
1.4 

• 

1 1.4 

1 

21.4 

31-3 

Apr. 

10.3 

20.3 

May 

30.2 
10.2 

20.2 

30.2 

June  9.1 
19.1 
29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 

16.9 

26.8 

Oct.    6.8 

.     16.8 

26.8 
Nov.  5.7 

15.7 
25.7 

Dec.    5.6 

15-6 
25.6 

35.6 


Sec  ^,  Tan  5 
Mean  Place 


Risht 
Ascension. 


h 
8 


m 

i8 


28.17 
28.38  " 

28.53  '^ 
28.64  " 

28.69   ^ 
o 

28.69 

28.64   ^ 

28.55    ^ 
28.43  " 

28.29  '"^ 
15 

28.14 

27.98  '^ 
27.84  '4 

27.71  ^^ 

27.60  " 


27.52 
27.47 

27.45 
27.46 

27.51 
27-59 


8 

5 

2 

I 

5 
8 

27.70  " 
27.84  '4 
28.01  '7 

28.21  ^ 
22 

28.43 

28.68  ^l 

28.96  ^^ 

29.25 

29.56 


29 

31 
33 


29.89 
30.23 

30.57 
30.90 

31.23 


34 
34 
33 
33 
30 


3^-53,, 
31.80^7 


32.04 


24 


Declinar 

tion  N. 


+  1836 


34-5 
33.8 

33.3 
33-1 
33.0 

33.1 
33-3 
33.6 

34.0 
34.3 

34.7 
35-1 
35.4 
35.6 
35.8 

36.0 

36.1 
36.2 

36.1 
36.1 

35.9 
35.7 
35.5 
35-1 
34.6 

34-0 

33.2 

32.3 

31.3 
30.2 


22.5 

21.5 
20.7 


7 

5 

2 

I 
I 

2 

3 

4 
3 
4 

4 
3 

2 
2 
2 

I 
I 
I 
o 

2 

2 
2 

4 

5 
6 

8 

9 
10 

II 

13 


28.9 
27.6  \\ 
26.3  " 

24.9 
23.7 


13 

14 
12 

12 


10 
8 


1.055       +0.337 
26».499    32"-57 


+0.01 
-0.2 


+0.01 
+0.8 


B  AZ|:ti8. 

Mag.  1.7 


Right 
Ascension. 


h       m 

8    20 


8 
46.96 

47.14 
47.24 
47.25 
47.18 

47.02 
46.80 

46.52 
46.18^ 

45-82  f 
39 

45.43  ^ 

45.03  ^ 

44.64  ^^ 
44.26  ^ 

35 


18 

10 

I 

7 
16 


22 
28 


43.91 

43.60 
43.32 
4309 
42.92 
42.81 

42.76 
42.78 
42.87 
43.02 

43.24 


31 

28 

23 

17 
II 

5 


9 

15 
22 

29 


34 


43.53 

44.26  39 
44.70^ 
45.17 


47 
49 


45.66 
46.16 
46.65 
47.12 

47.55 

47.93  _^ 
48.24  3; 
48.47  '^ 


50 
49 
47 
43 
38 


Dedimar 
tion  S. 


-5913 


ti 


44.0 
47.8 
51.7 
55.5 
59.1 

62.4 
65.5 

68.1 

70.4 
72.1 

73-4 

74.1 

74-3 
74.0 

73-1 

71.8 
70.1 
67.9 

65.4 
62.7 


38 
39 
38 
36 
33 

31 
26 

23 
17 
13 

7 

2 

3 

9 

13 

17 
22 

25 
27 
30 


31 
30 


59.7 
56.6 

53-6  ,^ 
50.6  3<> 

47.9  '' 


45.5 

43.4 
41.9 

41.0 

40.6 

41.0 
42.0 
43.6 
45.8 
48.6 

51.8 

55.3 
59.1 


24 

21 

15 
9 
4 
4 

10 
16 
22 
28 
32 

35 
38 


1.955       -1.680 
45*.oi3     56^.92 


-0.04 

-0.2 


-0.06 
+0.8 

TEph  X4I 


80  Monocerotis. 
Mag.  4.0 


RiKht 
Ascension. 


h 
8 


m 
21 


s 
23.30 

23.49 

23.63 
23.72 

23.76 

23.76 

23.71 
23.62 

23.50 
23.36 


19 

H 

9 

4 
o 

5 

9 
12 

15 


23.21 
23.06  *5 
22.92  '4 
22.79 
22.68 


22.60 

22.54 

22.51 
22.51 
22.54 

22.60 
22.69 
22.81 
22.96 

23.14 


»3 
II 

8 

6 

3 
o 

3 
6 

9 
12 

15 
18 

20 


23.34  _. 

23.57    ^ 

23.82  ^5 

^        28 

24.10 

24.39 


24.70 
25.01 

25.33 
25.65 
25.95 

26.23 
26.48 
26.70 


29 

31 

31 
32 
32 
30 
28 

25 
22 


Declinar 
tionS. 


-3  37 


// 


25.4 

27.4 
29.2 

30.9 
32.3 

33.5 
34.5 
35.2 

35-7 
35.9 

36.0 

35.9 
35.6 

35.1 
34.5 

33.7 
32.8 

31.8 
30.8 
29.7 

28.6 

27.5 
26.5 

25.7 
25.0 

24.5 
24.3 

24.5 

24.9 
25.6 


20 

18 

17 

12 

10 

7 

5 

2 

I 

I 

3 

5 
6 

8 

9 
10 

10 

II 
II 

II 

10 

8 

7 
5 

2 
2 

4 

7 
II 


26.7 
28.1  ^4 

29.7 
31.6 

33.6 


»9 
20 

21 


35.7 
37.8 

39-9 


21 
21 


1.002      -0.063 
2i».869    3o':.56 


0.00 
-0.2 


0.00 
+0.8 


o  Ursae  Majoiis. 
Mag.  3.5 


Right 
Ascension. 


h 
8 


m 
23 


1*38 
1.74 
2.00 
2.16 
2.23 


36 
26 
16 

7 
3 


2.20 
2.07 
1.87 
I.61 
1.30 


13 
20 

26 

31 

34 
0.96 
0.61  35 

34 


0.27 

9.95 
9.67 

9.44 
9.26 

9.15 
9. 1 1 

9.13 


32 
28 

23 

18 
II 

4 


9.22 

9.38 

9.60 

9.88 

10.23 


16 
22 
28 

35 

39 
0.62 

1.06  ^ 

1.55  4^ 
2.08  53 
56 

58 


2.64 

3.22 
3.82 

4.43 
5.02 


60 
61 

59 

57 


5.59 
53 

6.12 

6.99^ 


Declina- 
tion N. 


+  61    O 


21.6 

23.2 

25  2 
27.4 

29  6 

31.9 
34.0 

36.0 

37.7 
39.0 

40.0 

40.5 

40.5 
40.1 

39-3 

38.1 
36.6 

34-8 
32.7 
30.4 


16 
20 
22 

22 

23 

21 
20 

17 

13 
10 

5 
o 

4 
8 

12 

15 

18 

21 

23 
24 


25 

26 

26 


28.0 

255 
22.9 

20.3 

17.8  ^5 

24 

15.4 

I3-I 

II.O 

9.2 
7.6 

6.3 

5.4 
4.8 

4.6 
4-9 

5.6 

6.7 
8.2 


23 

21 

18 
16 

13 

9 

6 

2 

3 
7 

II 

15 


2.063       +1.804 
7-.895    24".3o 


+0.04        +0.07 
-0.2  +0.8 


APPARENT  PLACES  OF  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Moo  Solar 
Date. 


Jan.    0.6 

10.5 
20.5 

39.5 

Feb.    9.5 

19.4 

Mar.    1 .4 

11.4 

21.4 

31-3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June  9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 
Nov.   5.7 

15.7 

25.7 
Dec.    5.6 

156 
25.6 

35-6 


(f  Chamseleontls. 
Mag.  4.3 


Right 
Asccasion. 


h 
8 


m 
23 


Sec  d,  Tan  d 
Mean  Place 


s 

8.29 

8.54 
8.61 

8.49 
8.18 

7.71 
7.09 

6.34 
5.48 

4.54 

3.54 
2.52 

1.49 

0.49 

9-52 

8.63 
7.82 
7.12 

6.54 
6.11 

5.82 
570 
5.74 
5-95 
6-33 


25 

7 
12 

31 
47 

62 

75 
86 

94 

ICX) 

102 
103 
100 

97 
89 

81 

70 

58 

43 
29 

12 

4 
21 

38 
53 


6.86 

7.54 

8.35 

925 

10.23 


68 
81 

90 

98 

102 

11.25 
12.28 '°3 
13.28 
14.22 

1505 


100 

94 
83 
70 


15.75 
16.30 

16.67 


55 
37 


Declina- 
tions. 


-7712 


/* 


12.6 
16.3^7 

20.2  ^^ 

24.1  ^^ 

27.8  ^7 

35 

31.3 

34-6  f^ 
29 

25 


Oroombridse  1460. 
Mag.  6.0 


Right 
Ascension. 


37-5 
40.0 

42.0 

43.5 

44.5 
45.0 

450 
44.4 


20 

15 

10 

5 
o 

6 

II 


43-3 
41.8  ^5 

39.8  ^^ 

34-7  Z 
30 

31.7 
28.73° 

^5-5  ^! 
22.5-5 

19.6  "9 

27 

16.9 

147 
12.9 

II.7 

II. I 


22 

18 

12 

6 

o 


II. I 

11.8 

132 

15.1 
17.7 

20.7 
24.1 
27.8  37 


7 

14 

19 
26 

30 
34 


4.516      -^4.404 

i4».36s  27".09 

-0.09        -0.17 
-0.2  +0.8 


h       m 

8    27 

s 

21.91 
22.16^5 

22.36 
22.49 
22.56 


20 

13 

7 
o 


22.56 
22.51 
22.41 
22.27 
22.10 

21.91 
21.72 

21.53 
21.36 

21.22 

21.10 
21.02 
20.98 
20.98 
21.02 

21.10 
21.22 
21.37 
21.56 
21.79 


5 
10 

H 
17 
19 

19 

19 

17 

14 
12 

8 

4 
o 

4 
8 

12 

15 

19 

23 
26 


29 


22.05 
22.34 
22.65  ^' 
22.99  '^ 
23-36  37 

23.74  ._ 
2414 
2454  ^ 
2494  ,. 
25.33  J^ 

25.69 
26.02  ^^ 

26.30  ""^ 


Decima- 
tion N. 


+3818 


// 


42.6 

43- 1 
43.8 

44-7 
45.8 

47.0 
48.2 

49.4 
50.5 
51.4 

52.2 

52.7 
53.0 
530 
52.8 

52.4 
51.7 
50.9 
49.9 
48.7 

47.4 
46.0 

44.6 

43.1 
41.5 

39-9 

38.3 
36.8 

35.2 

33.7 

32.3 

311 
30.0 

29.1 

28.5 

28.2 
28.2 
28.4 


5 

7 

9 
II 

12 

12 
12 
II 

9 
8 

5 

3 
o 

2 
4 

7 
8 

o 

2 


6 

5 
6 

5 

4 

2 
I 

9 
6 


o 

2 


7  Canorl. 
Mag.  5.5 


Risht 

Ascension. 


m 


1.374       +0.790 
i9».8o8    43".8o 


+0.02  +0.03 

-^2  +0.8 

[Bph  14] 


8    27 

s 

45.97 

46.19 

46.36 
46.47 

46.53 
46.54 

46.50 

46.42 

46.31 
46.17 

46.02 

45.87 
45.72 
45.58 

45.47 

45.38 
45.32 

45.29 
45.30 

45.34 

45.41 
45.51 
45.65 
45.81 

46.00 


22 

17 
II 

6 


4 
8 

I 

4 

5 

5 

5 

4 
I 


6 

3 
I 

4 
7 

10 

14 
16 

19 
22 


46.22 

46.47 
46.74 

47.03 
47.34 


25 

27 

29 

31 

33 

47.67 
48.01  34 

48.36  35 
48.70  34 

49.04  34 
31 

49.35  _ 
49.64  9 
49.88  ^4 


Declina- 
tion N. 


+  2043 


It 


63.6 
63.0 
62.6 
62.4 
62.5 

62.7 
63.0 

63.4 
63.9 
64.3 

64.8 
65.2 

65.5 
65.8 
66.0 

66.1 
66.1 
66.1 
66.0 
65.8 

65.5 
65.2 

64.7 
64.2 

63.5 

62.8 
61.9 
60.9 

59-7 
58.5 


6 

4 

2 

I 

2 

3 
4 
5 
4 
5 

4 

3 

3 
2 

I 

o 
o 
I 
2 


3 
5 
5 
7 
7 

9 
10 

12 

12 

13 


Oroombridse  1446. 
Mag.  6.3 


Right 
Ascension. 


57.2 
55.8  '^ 
54.4  '^ 
53.1 
51.9 


50.8 

49.8 
49.1 


13 
12 

II 
10 

7 


1.069      +^.379 
44".286    62''.44 


+0.01 
-0.2 


+0.02 
+0.8 


h      m 

8    30 

s 

6.49 

7.06  57 

7-47  *' 
7.71  't 
7.79   I 

7.71 

7-47  It 

6.60  49 

6.02  f 
63 

66 

65 
62 

57 
49 

39 
29 

18 

5 
6 

19 
30 


5.39 

4.73 
4.08 

3.46 
2.89 

2.40 
2.01 
1.72 

1-54 
1.49 

1.55 

1-74 
2.04 
2.46  42 

360 

6.90  9^ 

97 
7.87 
8.86  99 

9.85^ 
20.82  97 
21.7593 

22.61 

23.37 
24.02 


72 


86 


76 
65 


Declina- 
tion N. 


+73  55 


/r 


49.6 

51.8 

54.3 
57.0 

59.7 


22 

25 
27 
27 
27 


62.4 
65.0 

67.3 

69.3 
70.8  '5 


26 

23 
20 


71.9 

72.4 

72.4 
71.9 

70.9 

69.4 

67.5 
65.2 

62.7 
59.9 

56.9 
53.9   „ 

50.8  3' 
^i 

47-7  t^ 

AA   T  3° 
^^•7  28 


II 

5 
o 

5 
10 

15 

19 

23 

25 
28 

39 
30 


41.9 

39-3 
36.9 
34.8 

33.1 

31.8 
31-0 
30.6 

30.7 
31.3 

32.3 
33.9 
35-9 


26 

24 
21 

17 
13 

8 

4 
I 

6 

10 

16 
20 


3.613       +3.472 
io».46o    53"-54 


+0.07 
-0.2 


+0.14 
+0.8 


360  APPARENT  PLACES  OP  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.5 
30.5 

Feb.    9.5 

19.4 

Mar.    1.4 

11.4 

21.4 

31-3 

Apr.  10.3 
20.3 

30.3 
May  10.2 

20.2 

30.2 

June  9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 
Nov.   5.7 

15.7 

25.7 
Dec.    5.7 

15.6 
25.6 
35-6 


Sec  d,  Tan  S 
Mean  Place 


D>a,  Dm  a 


^  Hydrse. 

Mag.  4.2 


Right 
Ascension. 


m 


h 

8    33  ' 


7.76 

7-97 

8.13 
8.24 

8.30 

8.30 
8.27 
8.20 
8.09 
7.96 

7.82 
7.67 

7.53 
7-41 
7.30 

7.21 

7.15 
7.12 

7.12 
7.15 

7.21 

730 

7.42 

7.56 
7.73 

7.93 
8.15 
8.40 
8.67 
8.97 

9.27 

9.59 
9.92 

10.24 

10.56 

10.85 
II. 12 

11.35 


21 

16 

II 

6 

o 

3 

7 
II 

13 
14 

15 

14 
12 

II 
9 

6 

3 
o 

3 
6 

9 
12 

14 

17 
20 

22 

25 
27 

30 
30 

32 
33 
32 
32 
29 

27 
23 


Declina- 
tion N. 


+    60 


/f 


8.8 
6.0 '3 

e   ^    10 


9 

7 


3.4 
2.9 

2.6 

2.5 
2.5 

2.7 

2.9 

3.2 

3.6 

4.1 

4.6 

5-2 

5.8 
6.3 

6.9 

7-5 
8.0 

8.4 

8.7 
8.8 

8.8 
8.6 
8.1 

7.3 
6.4 

5.2 

3.7 
2.2 

0.5 
8.7 

6.9 

5.2 
3.7 


5 

3 
I 

o 

2 

2 

3 
4 
5 
5 

6 
6 

5 
6 

6 

5 

4 

3 
I 

o 


5 
8 

9 
12 

15 

15 

17 
18 

18 

17 
15 


1.006      +0.105 
6«.285    is".62 


0.00 
-0.2 


0.00 
+0.8 


(T  HydzK. 

Mag.  4.5 


Right 
Ascension. 


h      m 

8    34 


8 
7.28 

7.49 
7.65 
7.76 
7.81 

7.82 

7.78 
7.71 
7.60 

7.48 


21 
16 
II 

5 
I 

4 

7 
II 

12 

14 


7.34 
7.20 

7.06  '4 

6.93  '^ 
6.82 


14 


II 


6.73 
6.67 

6.64 

6.63 

6.66 


6 

3 
I 

3 
6 


8 
12 


6.72 
6.80 
6.92 
7.06  '4 
7.23^ 

7-43  ,^ 

7.65  "' 

7.89  '^ 
8.16^7 

8.45  '^ 
31 

8.76 

9.08^^ 

9.40 


9.72 
20.04 


32 
32 
32 
29 


20.33  _ 
20.60    ' 

20.83  ^^ 


Declina- 
tion N. 


+    338 


n 


42.3 
40.7 

39.3 
38.0 

37.0 
36.2 

35.6 
35.2 
35.0 
34.9 

35.0 

35-2 

35.5 
35.9 
36.4 

37.0 
37.6 

38.3 
39.0 

39.7 

40.4 
41.0 

41.5 
42.0 

42.2 

42.3 

42.2 

41.8 
41. 1 
40.2 

39.0 
37.6 
36.0 
34.2 
32.4 

30.5 
28.7 

27.0 


16 

14 

13 
10 

8 

6 
4 


3 

4 

5 
6 

6 

7 
7 
7 
7 

6 

5 

5 

2 


I 

4 

7 

9 
12 

14 
16 

18 

18 

19 

18 
17 


1.002       +0.064 
i5«.829    38".74 


0.00  0.00 

-0.2  +08 

[Eph  X4I 


y  Cancil. 
Mag.  4.7 


Right 
Ascension. 


h 
8 


m 

38 


8 
20.40 

20.63  "11 

20.81    '* 
13 

7 

2 


20.94 
21.01 


3 

7 
II 


21.03 
21.00 
20.93 
20.82 
20.68  '4 
15 
20.53 
20.38 
20.73 
20.10 
19.98 


15 

15 

13 
12 

10 


19.88 
19.82 
19.78 
19.78 
19.81 

19.87 
19.96 
20.09 
20.24 
20.43 


6 

4 
o 

3 
6 

9 

13 

15 

19 
21 

20.64 

20.88  ^1 

21.14'^ 

21.43^^ 

32 
22.06 
22.41  ^^ 
22.76  ^^ 
23.10^ 

23.44^ 

33 

24.06  ^^ 
26 
24.32 


Declina- 
tion N. 


+  21  46 


// 


43.0 
42.4 
42.1 
42.0 
42.0 

42.3 
42.7 

43.2 

43.7 
44.2 

44.7 
45.2 
45.6 

45.9 
46.1 

46.2 
46.2 
46.1 
46.0 

45.7 

45.4 
44.9 

44-4 
43.8 

43.0 

42.1 
41. 1 
40.0 
38.8 

37.5 

36.1 

34.7 
33.2 

31.9 
30.6 

29.5 
28.5 

27.8 


6 

3 
I 

o 

3 

4 
5 
5 
5 
5 

5 

4 

3 

2 

I 

o 
I 
I 
3 
3 

5 

5 
6 

8 
9 

10 
II 
12 

13 

14 

14 

15 

13 

13 
II 

10 

7 


1.077      +0.399 
i8V724    42 ".63 


+0.01 
-0.3 


+0.02 
+0.8 


^  Canczi. 
Mag.  4.2 


Right 


m 


8    39 

S 

49.63    ^, 
49.86   ^_l 
50.04 
50.16 
50.24 


18 
12 

8 

2 


50.26 

50.23 
50.16 
50.05 
49.92 

49.78 

49.63 
49.48 
49.35 
49.23 

49.14 
49.08 

49.05 
49.04 

49.07 

49.13 
49.22 

49.34 

49-49 
49.67 

49.87 
50.10 

50.36 
50.64 

50.94 


3 

7 
II 

13 
14 

15 

15 

13 
12 

9 

6 

3 
I 

3 
6 

9 
12 

15 
18 

20 

23 
26 
28 
30 
33 

51.27  „ 
51.60^'' 

51.94^ 
52.29  ^^ 

52.62  ^^ 
32 

52.94  ,^ 

53.23  z 

53.48  ^5 


Decfioa- 
tiaaX. 


+  1828 


6.6 

5.8 

5.3 

4.9 
4.8 

4.9 

5.1 

5.4 

5.8 
6.2 

6.7 

7.1 

7.4 
7.8 

8.0 

8.2 

8.3 
8.4 
8.4 

8.3 

8.2 

7.9 
7.6 

7.1 
6.5 

5.8 

5-0 
4.0 

2.8 

1.6 


8 

5 

4 
I 


2 

3 
4 
4 
5 

4 
3 
4 
2 


3 

3 

5 
6 

7 

8 
10 

13 
12 

14 


10.2 

8.7"' 

4.4'* 

3.1 


I.O 


12 


1.054        +0.334 
48V015    I5".82 


+0.01 
-0.3 


-fO.OI 

+0.8 


APPARENT  PLACES  OF  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mcui  Solar 
I>ate. 


Jan.    0.6 

I0.6 
20.5 

30.5 
Feb.    9.5 

19.4 

Mar.    1.4 

11.4 

21.4 

31-3 

Apr.  10.3 
20.3 

30.3 
May  10.2 

20.2 

30.2 

June  9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 
Nov.  5.7 

15.7 

25.7 
Dec.    5.7 

15.6 
25.6 
35.6 


a  Pyxidlt. 

Mag.  3.7 


Right 
AicfimoD. 


h 
8 


m 
40 


s 

9.69 
9.84 
9.92 

9-95 

9.93 
9.86 

9-74 

9.59 
9.42 

923 
9.03 
8.83 
8.65 
8.48 

8.34 
8.22 

8.13 
8.07 

8.04 

8.05 
8.10 
8.19 

8.31 
8.47 

8.66 
8.89 

9.15 
9.44 
9.75 

10.09 
10.43 
10.79 

11.13 
11.47 

11.77 
12.04 
12.27 


19 
15 

8 

3 

2 

7 
12 

15 
17 
19 

20 
20 
18 

17 
H 

12 

9 
6 

3 
I 

5 

9 
12 

16 
19 

23 
26 

29 
31 
34 

34 
36 

34 
34 
30 

27 
23 


DedJno- 
tkmS. 


-3252 


n 


23.1 
26.4  3^ 

29.6  3^ 
32.8  3^ 

35.7  '^ 
27 

40.8  ^f 

42.9  '^ 
44.6 

45.9 


46.8 

47.3 

47.4 
47.0 

46.3 


21 
17 
>3 

9 


5 
I 

4 

7 
xo 


45.3  „ 

43.8  '^ 
42.1  '7 

40.1^ 

Z#»  0^  22 

23 
35.6 


23 
23 


33.3 
310 

28.7  ^3 

26.7 


20 
18 


24.9 

23.5 
22.5 

22.0 

22.1 

22.7 
23.8 

25.5 
27.6 

30.2 


14 

ID 

5 
I 

6 

II 

17 
21 

26 

28 


330 
36.1  3' 
39.4^ 


z  Canoil. 
Mag.  4.2 


Ril^t 
Aicyntiop. 


h      in 

8    41 

s 

31.64  ,^ 
31.88^^ 

32.08^ 

32.22  '^ 

32.30    \ 

32.32 
32.29 
32.21 
32.10 
31.96 

31.80 
31.64 

31.47 
31.32 

31.19 

31.09 
31.02 
30.98 

30.97 
31.00 


3 
8 
I 

4 
6 

6 

7 
5 
3 


7 

4 
I 

3 
6 


31.06 
31.15  ,^ 

3^-44  \l 

31.63  '^ 
22 

31.85 

2S 

32.38  ^J 
32.68  3° 
33.00  ^^ 

35 
33.35  ^, 
33.71  f 

34-^  g 

34.44  ,, 

34.80  3^ 

34 

35.14 


35.45 
35.73 


31 
28 


tiiHiN. 


+  29     4 


// 


29.8 
29.6 

29.7 
30.0 

30.5 

31.2 
32.0 
32.8 

33.7 
34.5 

35.1 
35.7 
36.1 

36.3 
36.4 

36.3 
36.1 

35.7 
35.2 

34.5 

33.8 

32.9 

31.9 

30.9 
29.7 


2 
I 

3 
5 
7 

8 
8 

9 

8 

6 

6 

4 

2 

I 
I 

2 

4 
5 
7 
7 

9 
10 

10 

12 

12 


14 
14 
14 


28.5 
27.1 

25.7 

24.3 

22.8  '5 

21.3 

19.9  '^ 
18.6  ^3 

17.3  ^^ 
II 


16.2 

154 
14.8 

14.4 


8 


B  HydxM. 
Mag.  3.5 


Rii^t 


h      m 

8    42 


4.86 
5.08" 

5.24 
536 

5.43 


16 
12 

7 

2 


5-45 
5.42 
5.35 
5.25 
5.13 

4.99 

4.85 
4.71 

4.58 

4.47 

4.38 

4.32 
4.28 

4.27 
4.29 

4.34 
4.42 

4.53 
4.67 

4.83 

5.02 

5.24 
5.48 

5.75 
6.04 


3 

7 
o 


4 

4 

3 
I 


6 

4 


8 
II 

H 
16 

19 

22 

24 
27 
29 
31 

6-35  „ 
6.66  3' 
6.99  ^3 

7.32  f^ 

7.64  3^ 
30 

7-94  ,, 
8.21  ^7 

8.45  '^ 


Dcclinar 
tionN. 


+  643 

// 
60.0 
67.5  '' 

66.2  ^^ 

65.2  '° 

64.3  ? 


63.6 
63.2 
62.9 
62.8 
62.9 

63.0 

63.3 
63.6 
64.0 

64.4 

64.9 

65.4 
66.0 

66.5 

67.1 

67.6 
68.0 
68.4 
68.6 
68.7 

68.6 
68.2 
67.7 
66.9 

65.9 

64.6 
63.2 
61.6 

59.9 
58.1 

56.4 
54.7 
53.1 


4 

3 
I 

I 

I 

3 
3 
4 
4 
5 

5 
6 

5 
6 

5 

4 

4 

2 

I 
I 

4 

5 

8 

10 

13 

14 
16 

17 
18 

17 

17 
x6 


^  Axgfts. 

Mag.  2.0 


Ri^t 


h 

8 


m 
42 


s 
21.16 

21.38^^ 
14 

6 


21.52 
21.58 

21.57 


I 
8 

15 
21 


21.49 

21.34 
21.13 
20.88  ^5 

20.59  ^ 

31 

20.28 
99533 

9.63  3^ 

9.31  3' 

9.01  3° 

27 

8.74 
8.50^ 

8.30^ 

8.14 

8.04 


16 

10 

6 


7.98 
7.98 
8.04 
8.16 

8.33 


o 

6 

12 

17 

23 

8.84  ^* 
9.18  34 
38 

41 

44 

46 
45 


9.56 
9.97 


20.41 

20.87 

21.32 
21.76^4 

22.18  4f 
38 

22.56 

22.88  ^l 
26 

23.14 


tkmS. 


-5423 
21.8    ^ 

33-2  i, 
36.8  36 
34 
40.2 

43.4  I 

46.1  ^7 

48.5  ^^ 
50.4 


51.8 
52.8 

53.2 

53.1 
52.6 


19 


10 

4 
I 

5 
II 


15 
19 


51.5 
50.0 

48.1 

43«2 
27 

37-6  '^ 

34-6  'o 
31.7  '^ 
29.0  ^7 
24 
26.6 

24.5 
22.9 

21.9 

21.4 


21.6 


21 
16 
10 

5 

2 

8 


22.4 
23.8  '4 

^5-9  26 

28.5  '^ 
30 

31.5 
34934 

38.6  37 


Sec5,Tand 
Mean  Place 


1. 191      -0.646 
8».isi    33".o2 


1. 144      +0.556 
29*.82a    30". 7a 


1.007      +o.iz8 
i3*.40z    66".2i 


1.718      -1.397 
I9".546    35"-oS 


KOI 

>.3 


-0.03 
40.8 


+0.0Z        4o.oa 
-0.3  +0.8 

[Bph  14] 


0.00 


+0.01 
+0.8 


•03 
•3 


-0.06 

+0.8 


362 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 
20.5 

30.5 
Feb.    9.5 

195 
Mar.    1 .4 

1 1.4 

21.4 

31.3 

Apr.  10.3 
20.3 

30.3 
May  10.2 

20.2 

302 

June  9.2 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 
Nov.  5.7 

15-7 

257 
Dec.    5.7 

15-6 
25.6 

35.6 


(T^  Cancri  (mean). 

Mag.  5.5 


lUsht 
Ascension. 


h 
8 


m 

49 


Sec  d.  Tan  6 
Meaa  Place 


8 
1.92 

2.18 

2.39 

2.54 
2.63 

2.66 
2.63 
2.56 

2.45 
2.31 

2.16 

•99 

.82 

.67 
.54 

.42 

•34 
.29 

.28 
.30 

.35 
.44 
.56 

.71 
.90 

2. II 

2.36 

2.64 

2.94 

326 

3.61 
3.98 
4-35 
473 
5.09 

5-44 

5-77 
6.05 


26 
21 

15 
9 
3 

3 

7 
II 

H 

15 

17 

17 

15 

13 
12 

8 

5 
I 

2 
5 

9 
12 

15 

19 
21 

25 
28 

30 

32 

35 

37 
37 
38 
36 

35 

33 
28 


Dedina- 
tionN. 


+  3054 


ft 


19.3 
19.2 

19.4 

19.8 

20.4 

21.2 
22.1 
23.0 

239 

24.8 

25.6 
26.2 
26.6 
26.9 
27.0 

26.9 
26.6 
26.2 
25.6 
24.9 

24.0 
23.0 
21.9 
20.7 
19.4 

18.0 
16.6 

13.5 
12.0 

10.4 

8.9 

7.5 
6.2 

5-2 

4.4 

3.8 

3.5 


I 

2 

4 
6 

8 

9 
9 
9 

9 

8 

6 

4 

3 
I 

I 

3 

4 
6 

7 
9 

o 
I 

2 

3 
4 

4 

5 
6 

5 
6 

5 

4 

3 
o 

8 

6 
3 


C  HydrsB. 
Mag.  3.3 


Right 
Ascension. 


h       m 

8    50 

s 

52.41 
52.63 

52.81 

52.94 
53.01 


22 
18 

13 
7 

3 


1. 165 
©■.087 


+0.598 

2l".02 


+0.01 
-0.3 


+0.03 
+0.7 


53.04 
53.02 

52.96 

52.86 

52.74 

52.61 

5247 
52.33 
52.21 
52.09 

52.00 

51.93 

51.89 
51.88 

51.89 

51.93 
52.01 

52.11 

52.24 

52.39 

52.57 
52.78 
53.02 
53.28 

53.57 

53.87 
54.19 
54.52 

54.85 
55.17 

55.47 

55-75 
56.00 


2 

6 
10 
12 

13 

14 

14 
12 

12 
9 

7 

4 
I 

I 
4 

8 
10 

13 

15 
18 

21 

24 
26 

29 
30 

32 
33 
33 
32 
30 

28 
25 


Dedinft- 
tionN. 


4-  6  16 


// 


27.1 
25.6  '5 
24.2 
23.1 
22.2 


14 
II 

9 

7 


21.5 
21.0 

20.8 

20.6 

20.7 

20.8 
21. 1 
21.4 
21.8 
22.2 

22.8 

23.3 
23.8 

24.4 
24.9 

25.4 

25.9 
26.2 

26.5 

26.6 

26.4 
26.1 
25.6 
24.8 
23.8 

22.5 
21.0 
19.4 
17.7 

15.9 

I4.I 
12.3 
10.7 


5 

2 

2 
I 
I 

3 

3 

4 

4 
6 

5 

5 
6 

5 
5 

5 

3 

3 
I 

2 

3 

5 
8 

10 
13 

15 
16 

17 
18 

18 

18 
16 


t  Ursse  Xajoils. 
Mag.  3.1 


Right 
Ascension. 


1.006       +0.IZO 
SO».98o     24".  59 


h 
8 


m 

53 


s 

22.04 
22.36  ^^ 

22.61  ^? 

22.79 
22.90 


18 

II 
3 


22.93 
22.89 
22.79 
22.64 
22.45 


4 
10 

15 

19 

22 


22.23 

22.00  ^^ 

21.77  ^'^ 
22 

21.36^9 
17 

21.19 

21.06  *^ 
10 


Dedinar 
tionN. 


20.96 
20.91 
20.91 


5 
o 

4 


20.95 
21.04 

21.18  '^ 

21.35  ^^ 
22 


21.57 


26 


0.00  0.00 

-0.3  +0.7 

[Eph  14I 


21.83 

22.13  '^ 

22.47  ^ 
22.84^7 

23.24"^ 
43 

23.67 

24.12^5 

^4-58  f, 
25.04  "^ 

25.49  ^^ 

43 
25.92 
26.32  ^ 
26.67  ^^ 


+4822 


tt 


43.8 

44.7 
45.8 

47.3 
48.9 

50.6 

52.4 

54.1 
55.6 

57.0 

58.1 
58.9 
59.4 
59.5 
59.3 

58.7 
57.8 

56.7 
55-3 
53.6 

51.8 

49.9 
47.8 

45.7 
43.5 


9 
II 

15 
16 

17 

18 

17 
15 
14 

II 

8 
5 

X 

2 
6 

9 
II 

14 

17 
18 

19 
21 

21 

22 

22 


o[  Canorl. 
Mag.  4.3 


Right 
Ascoisian. 


41.3 

39.1 

36.9 

34.9 
33.0 


22 
22 
20 

19 
17 
31.3 

29.8  '5 
28.6  "^ 

27.7 
27.2 


12 

9 

5 
I 


27.1 

27.3 
27.9 


2 
6 


1.506       +1.125 
i9".59i    48". 27 


h 
8 


m 

53 


48*63  ^^ 

48.86  ^^ 

18 

49.04  ^^ 

49.18  'I 
49.26 


+o.oa 
^•3 


40.05 
+0.7 


49.29 
49.28 
49.22 

4913 
49.01 

48.88 
48.74 
48.60 

48.47 
48.36 

48.26 
48.19 

48.15 
48.14 

48.15 

48.20 
48.27 

48.37 
48.50 

48.66 


I 
6 

9 
12 

13 

14 

14 

13 
II 

10 

7 

4 
I 

I 

5 

7 
xo 

13 
16 

18 


22 

24 
26 


48.84 

49.06 

49.30 

^9- 56  ^^ 

49.85  '^ 
31 

50.16 

50.48  II 
50.81  ^ 

51.15^ 

51.48^ 
31 

5'-79,„ 
52.08  II 

52.34 


DedixiA- 
tioai  N. 


26 


+  12  II 


t0 


29.7 
28.5 

27.5 
26.7 

26.1 

25.8 
25.7 

25-7 
25.8 

26.1 

26.4 
26.8 
27.2 

27.5 
27.9 

28.3 
28.7 
29.0 

29.3 
295 

29.7 
29.8 
29.8 
29.7 
29.4 

29.0 
28.4 
27.6 
26.6 

25.4 

24.0 
22.5 
20.9 
19.2 
17.6 

'16.0 

14.5 
13.1 


12 

10 

8 
6 

3 

I 
o 
I 

3 

3 

4. 
4 
3 

4 
4 

4 
3 

3 

2 

2 

T 
O 

I 

3 

4 

6 

8 
o 

2 


5 
6 

7 
6 

6 

5 

4 


1.024       +0.216 
47". 140     28".43 


0.00 

■0.3 


+0.01 
+0.7 


APPARENT  PLACES  OF  8TARS,  1914 


363 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Solar 
DaU. 


Jan.  0.6 
I0.6 
20.5 

30.5 
Feb.    9.5 

19-5 
Mar.    1 .4 

11.4 

21.4 

31.4 

Apr.  10.3 
20.3 

30.3 
May  10.2 

20.2 

30.2 

June  9.2 

19.1 

29.1 

July    9.1 

19.1 

29.0 

Aug.   8.0 

18.0 

27.9 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 
Nov.  5.8 

15.7 

257 
•  Dec.    5.7 

15-6 
25.6 
356 

Sec  a,  Tan  5 
Mean  Place 


h^  Caxlnie. 
Mag.  5.1 


Right 


m 


h 

8     54 


s 

53.74 
53.99 
54.15 
54.24 
54.23 


25 
16 

9 
I 

8 


16 
22 
28 


54.15 
53.99 
53.77 
53.49  ., 

35 
52.83 

52.46 
52.09 
51.72 
51.37 


37 
37 
37 
35 
33 


51.04 

50.75 

50.50 
50.29 

50.13 

50.04 
50.00 
50.03 

50.13 
50.29 


29 

25 
21 

16 
9 

4 

3 
10 

16 
23 


29 


50.52 
50.81 
51.16^ 

51.57^' 

52.02  ^^ 

48 

52.50 
53.00  5^ 

53.50  ^° 
54.00  5^ 

54.46  ^^ 
42 

54.88 

55.25  ^2. 
55.55  ^ 


Declina- 
tions. 


-5853 


/f 


35.8 
39.6 
43.4 
47.3 
51. 1 


38 
38 
39 
38 
36 


54.7 
58.0 
61.0  3^ 

63.6  ^^ 

657 


33 


21 


67.4 
68.6 

69.3 
69.4 

69.0 


17 

12 

7 
I 

4 
8 

68.2 

66.8  ^1 
65.0 

62.9  " 

54-7!! 

51.7^ 
48.8^ 

45.9  '^ 
25 

43.4 
41. 1 

39.3 
38.0 

37.3 

37.3 

37.9 

39.1 
41.0 

43.4 

46.4 

49.7 
53.3 


23 
18 

13 

7 
o 


12 

19 
24 
30 

33 
36 


1.936      -1.658 
52-.095    5o".o4 


-0.03 
-03 


-0.08 

40.7 


K  TTrsse  Majoils. 

Mag.  3.7 


Right 
Ascension. 


h       m 

8    57 

S 
48.06 
48.38  3^ 
48.63   ^5 
48.82    '9 

48.93    " 


48.97 

48.94 
48.85 
48.71 

48.53 

48.32 
48.09 

47.87 
47.66 
47.46 

47.30 
47.16 

47.07 

47.03 
47.02 

47.06 

47.14 
47.27 

47.44 
47.65 

47.90 
48.19 
48.52 
48.88 
49.27 

49.69 

50.13 
50.59 
51.04 
51.49 

51.92 
52.32 
52.67  ^^ 


3 

9 

14 
18 

21 

23 
22 

21 

20 

16 

14 

9 

4 
I 

4 

8 

13 

17 
21 

25 

29 

33 
36 

39 

42 

44 
46 

45 
45 
43 

40 


Declina- 
tion N. 


+  4729 


II 


45.9 
46.7 

47.8 

49.2 

50.7 


8 
II 

14 
15 
17 


17 


52.4 
54.1  ,, 

55-8  Z 
57 A  '^ 
58.8  '^ 


60.0 
60.8 
61.3 

61.5 
61.3 

60.8 
60.0 

58.9 
57.6 
56.0 

54.2 
52.3 

50.3 
48.2 

46.0 

43.8 
41.6 

39.5 
37.5 
35.5 

33.8 

32.3 
310 

30.0 
29.4 

29.2 

29.3 
29.8 


12 

8 

5 

2 

2 
5 

8 
II 

13 
16 

18 

19 
20 

21 

22 

22 

22 
21 
20 
20 

17 

15 

13 
10 

6 

2 


1.480      +1.091 
45". 666    50". 64 


+0.02        +0.05 

-0.3  +0'7 

[Eph  14I 


(T^  TTrssc  Xajoils. 
Mag.  4.9 


Right 
Ascension. 


h 

9 


m 

2 


54.91 
55.41 
55.81 
56.09 

56.25 


56.28 
56.20 
56.01 

55.73 
55.37 


50 
40 

28 

16 

3 


8 

19 
28 

36 

41 

5496 

54.53  f^ 
54.08  45 

53.64  ^ 

53.23  4^ 
37 

52.86 

52.55  ^' 
52.30  ^^ 

52.13  ^l 
52.04    9 


7 
16 

23 


52.03 
52.10 
52.26 

5249  ,, 

5..8X  5 

53.65  ^ 
54-18  53 

54-77  ^ 
55-41  ^ 

56.09  ,, 
56-81  7* 

57-54  " 
58.28  74 

59.00  g 

5969  ., 
60.32  3 
60.87  55 


Declina- 
tion N. 


+  6728 


II 


57.8 

59.5 
61.6 

639 
66.4 

68.9 
71.4 


17 
21 

23 
25 
25 

25 


73-8!! 

76.0 
77.8 


79.2 
80.1 
80.6 
80.6 
80.1 

79.1 

77-7 
75.9 
73.8 
71.4 

68.7 

65.9 
62.9 

59.9 
56.^ 

54.0 

51. 1 

48.4 
46.0 

43.8 

42.0 
40.6 
39.6 
39.0 
39.0 

39.4 
40.3 
41.7 


22 
18 

H 

9 

5 
o 

5 
10 

14 
18 
21 

24 

27 

28 
30 
30 
30 
29 

29 

27 

24 
22 

18 

14 
10 

6 

o 

4 

9 

14 


2.61Z       +2.412 
50-.678    64".8o 


+0.04 
-0.3 


+0.12 

+0.7 


/c  Cancrl. 

Mag.  5.1 


Right 
Ascension. 


h      m 

9     3 


s 

6.91 

7.15 
7.34 

7.48 

7.57 

7.61 
7.61 

756 
7.47 
7.36 

7.24 

7.10 

6.96 
6.84 

6.72 

6.62 
6.55 

6.50 
6.48 
6.48 

6.52 

6.58 

6.67 
6.79 
6.94 

7.12 

7.32 

7.55 
7.81 

8.09 
8.40 

8.72 
9.05 

9.38 

9.71 

10.03 

10.33 
10.59 


24 
19 
14 

9 

4 

o 

5 

9 
II 

12 

H 

14 
12 

12 

10 

7 

5 
2 


6 

9 

12 

15 
18 

20 

23 
26 

28 
31 

32 
33 
33 
33 
32 

30 
26 


Dedin». 
tionN. 


+  11     O 


II 


54-7 

53.4 

52.3 

51.4 
50.8 

50.3 
50.1 
50.1 
50.2 

50.4 

50.7 
51.0 

51.4 
51.9 
52.3 

52.7 
53.1 
53.4 
53.8 
54.0 

54.3 
54.4 
54.5 
54.4 
54.2 

53.8 
53.2 
52.4 
51.4 
50.3 

48.9 
47.3 
45.7 
44.0 
42.2 

40.5 
39.0 

37.5 


13 
II 

9 
6 


2 
o 
I 
2 


3 

4 
5 
4 
4 

4 

3 

4 
2 

3 

I 
I 

I 

2 

4 

6 

8 

10 

II 

14 

16 
16 

17 
18 

17 

15 
15 


1. 019      +0.195 
5».466    53".63 


0.00 
■0.3 


+0.01 
+0.7 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Uean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.6 

30.5 
Feb.    9.5 

19.5 
Mar.    1 .4 

11.4 

21.4 

31-4 

Apr.  10.3 
20.3 

30.3 
May  10.3 

20.2 

30.2 

June   9.2 

19.1 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 
Nov.   5.8 

15.7 

257 
Dec.    5.7 

156 
25.6 
35.6 


A.  AlgtLs* 
Mag.  2.2 


Right 
Aaoensioa. 


h      m 

9     4 

s 

51.21 

51.45:5 

51.62  '7 

51.73 
51.78 


II 

5 
I 


51.77 
5170 

5i*.58 
51.42 

51.23 

51.02 

50.79 
50.56 

50.34 
50.12 


7 
12 

16 

19 
21 

23 

23 
22 

22 
«9 


17 


49.93 

49.76  ^^ 

49.61  ^5 

II 

49.50" 

49.42 


8 
3 


o 

5 
8 


49.39 
49.39 
49.44 

49.66  'i 
^^  18 

49.84  ,, 
50.06   " 

50.32  !^ 
50.62  ^ 
50.96  g 

51.71  ^9 

52.10^^ 

52.49^^ 
52.86  37 

35 
53.21 

53.53  l^ 
53.80  ^7 


Declina- 
tions. 


-43    4 


// 


54.3  ,. 

57.8  35 
61.436 

64.9  35 
68.3 


71.6 

74.5 
77.1 

79.4 
81.2 

82.6 
83.6 
84.0 
.84.1 

83.7 

82.8 

81.5 
79.9 
77.9 
75.7 


34 
33 

29 
26 

23 
18 

14 

10 

4 
I 

4 
9 

13 
16 

20 

22 

25 


25 


73-2 

68.0  ^7 

65.5  '' 
•53.1 


24 

22 


60.9 
590 
57-6 
56.6 
56.2 

56.4 
57.2 

58.5 
60.5 

62.9 

65.7 
68.9 

72.4 


19 

14 
10 

4 

2 

8 

13 
20 

24 
28 

32 
35 


6  Hydx». 
Mag.  3.8 


Right 
Aaoenaaon. 


h      m 

9     9 


ft 
54.82 

55.05 
55.25 
55.39 
55.48 

55.53 
55.52 
55.48 
55.40 
55.29 

55.17 
55.04 

54.91 
54.78 
54.66 

54.57 
54.49 
54.44 
54.41 
54.41 

54.43 
54.48 
54.56 

54.67 
54.81 


23 
20 

14 
9 

5 


4 

8 

II 

12 

13 

13 

13 
12 

9 

8 

5 

3 
o 


5 
8 

II 

14 
16 


54-97  ,^ 
55.16^^ 

55.39  ,t 

55.64  II 

55-91  J 
29 

56.20 

56.52  II 
56.84  3^ 

57-17^ 

57.50  33 
31 

5781  ,„ 
58.10^9 

58.36 


26 


Dccfina- 
tionN. 


+    240 


n 


42.4 


18 


*°-^  .6 
390 

37.6  ;* 
36.4 " 


10 

7 

5 

3 
I 

o 

2 

3 

3 

5 
6 

6 
6 

7 
6 

7 

6 

5 

4 

2 

I 

2 

4 

7 
10 

13 

15 
16 

>9 
20 

20 

28.1 

26.2  '9 

24.3  ^^ 


35.4 

34-7 
34.2 

33.9 
33.8 

33.8 
34.0 

34.3 
34.6 

35.1 

35.7 
36.3 
36.9 
37.6 
38.2 

38.9 

39.5 
40.0 

40.4 

40.6 

40.7 

40.5 
40.1 

39.4 
38.4 

37.1 
35.6 
34.0 
32.1 
30.1 


/S  Aigfts. 
Mag.  1.8 


Right 
Ascension. 


h 
9 


m 
12 


s 
7.61 

7.96 
8.19 

8.31 
8.31 

8.19 

7-97 

7.65 

7.25 
6.79 

6.27 

5.72 

5.15 
4.58 
4.01 


35 

23 
12 

o 

12 

22 
32 
40 
46 

52 

55 
57 
57 
57 
54 


50 
46 

39 


3.47 
2.97 

2.51 
2.12 

1.80  3^ 
24 

1.56 
1 .41 

1.36 
1 .41 
1.56 


15 

5 

5 

15 
26 


35 


1.82 

2.17 

2.62  45 
53 


3.15 
3.75 

4.41 
5.09 

5-79 
6.47 

7.12 

7.72 
8.23 
8.64 


60 
66 

68 

70 
68 

65 
60 

51 
4» 


Dedina- 
tionS. 


—  69  21 


ri 


30.4   -^ 

34-1  ^7 

38.0  39 
41.9^9 

45.8  39 
39 

^^•^  36 
53.3  ^ 
56.6  33 

59.6  3° 

62.1  ^5 
21 

64.2 

65.8 

66.9 

67.5 
67.5 


16 

II 

6 

o 

5 


8S  Oanczt 
Mag.  6.6 


Right 
Aaoensun. 


10 
16 

19 


67.0 
66.0 

64.4 
62.5 
60.2^3 

27 

57-5  ,^ 

54-C 
51.6  3° 

48.5 
45.5 


31 

30 
28 


42.7 
40.2 

38.0 

36.4 
35.3 

34.8 
35.0 
35.9 
37.4 
39.5 

42.2 

45.4 
48.9 


25 
22 

16 

II 


9 

15 
21 

27 

32 
35 


h      m 

9    14 

8 

2.57 
2.83 

3.04 
3.20 

3.31 


3.36 
3.37 
3.33 
3.25 
3.14 


26 
21 
16 
II 

5 


I 

4 
8 

II 

12 


3.02 
2.88  '4 

2.74  ^^ 
2.60  *4 

2.48 


12 
10 


2.38 
2.30 
2.24 
2.21 
2.21 

2.24 
2.29 
2.38 

2.49 
2.63 

2.80 
3.00 

3.23 


8 
6 

3 
o 

3 

5 

9 
II 

14 
17 

20 

23 


3-49:! 
3.78^ 


4.08 
4.41 

4.75 
510 

5.44 


30 


33 
34 
35 
34 
33 


5.77 
6.08  3J 

6.36  '' 


tianN. 


+  18  3 

72.9 
71.9 
71.2 

70.7 
70.5 


10 

7 
5 


70.5 

70.7 
71.0 

71.5 
72.0 

72.5 
73.0 

73.5 
74.0 

74.3 

74.6 
74.8 
75.0 
75.0 
74.9 

74.8 
74.5 
74.1 
73.6 

72.9 


2 

3 
5 
5 
5 

5 
5 
5 
3 

3 

■1 

* 

2 
0 
I 
I 

3 

4 

5 

7 
8 


72.1 

71.1 '" 
70.0  " 

68.6"^ 

^-  :^ 

64.0 

62.3 '' 
60.6 'I 

59.0  '^ 
^^  15 

57.5  „ 
56.2  '^ 

55.0 


Sec  S,  Tan  d 
Mean  Place 


1.369      -0.935 
49*932    66".36 


x.ooz      40.047 
53'-489    39".82 


2.837      -^.655 
X5'.655    46".37 


1.052      4a326 
ii".o7i    73".83 


D'^a,  Dm  a 


-0.02 
-0.3 


-0.04 
40.7 


0.00  0.00 

-0.3  +0.7 

[£ph  14I 


-0.05 


-0.13 
40.7 


40.0I 
-0.3 


40.03 

+0.7 


APPARENT  PLACES  OF  STARS,  1914. 


365 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mcttn  Solar 
Date. 


Jan.  0.6 
I0.6 
20. 6 

30.5 
Feb.    9.5 

195 
Mar.    1 .4 

1 1.4 

21.4 

31.4 

Apr.  10.3 
20.3 

30.3 
May  10.3 

20.2 

30.2 

June  9.2 

19.1 

29.1 

Jtdy   9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 
Nov.  5.8 

15.7 

257 
Dec.    5.7 

25.6 
35.6 


Sec  d,  Tan  d 
Mean  Place 


D>a,  Dm  a 


t  Argtis. 
Mag.  2.2 


Right 
AsccDsion. 


h      m 

9    14 


s 

48.64 
48.92 

49.13 

49.25 
49.29 

4925 

49.13 

48.95 
48.71 

48.42 


28 

21 
12 

4 

4 

12 
18 

24 
29 
33 


48.09 

47.74 

47.39 

47.03  .. 
46.68  ^ 


35 
35 
36 


46.35 
46.04 

45.77 
45.55 
45.37 

45.24 
45.18 

45.17 
45.23 
45.36 


33 

31 

27 
22 

18 
13 

6 
I 
6 

13 
20 


26 

33 
38 


45.56 
45.82 
46.15 

^^•53  ^ 

46.97  ^ 
47 

47.44 
47.94^ 
48.45  ^ 

48.96  f! 

49.447! 
45 

49.89 
50.28  39 
50.62  ^ 


Dedinft* 
tkmS. 


-5854 
It 

35.6 
39.3  J 

43-1  ^ 

47.0  ^^ 
50.8  ^ 

54-5  ._ 
58.035 

61. 1  ^l 
A^  ^28 
639 

66.3 


68.2 

69.7 
70.6 

71.0 

70.9 

70.3 
69.2 

67.6 

65.6 

63.3 

60.7 

57.9 
55.0 

52.0 
49.2 

46.5 
44.1 

42.2 

40.7 

39.8 

39.5 

39.9 
40.9 

42.6 
44.8 


24 
19 


15 

9 

4 
I 

6 

II 
16 
20 

23 
26 

28 

29 
30 
28 

27 

24 

19 

15 

9 

3 

4 
10 

17 
22 

28 


47.6  ^^ 
50.8  3^ 

54.3^ 


1.937      -1.659 
47».i78    50".40 


-0.03 
-0.3 


-0.08 
+0.7 


40  Lynois. 

Mag.  3.3 


Right 
AflocnsioDi. 


h 

9 


m 
15 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 


5 
5 
5 
5 


.07 

.36^ 
.60^ 
.78 '« 

•9°    6 

.96 
.02       ^^ 

.83  9 
•70S 


.54 
.38 

.21 
.04 
50.89 


50.76 
50.66 
50.58 
50.54 
50.53 

50.55 
50.61 

50.70 

50.82 

50.98 

51.17 
51.40 

51.66 

51.95 
52.27 

52.62 

52.98 

53.37 
53.76 

54.15 


16 

17 
17 
15 
13 

10 

8 

4 
I 


6 

9 
12 

16 
19 

23 
26 

29 
32 

35 

36 
39 
39 
39 
37 
54.52 

54.87  !^ 
55.19^ 


Dedixia- 
tionN. 


+  34  45 


tt 


20.5 
20.4 
20.7 
21.2 
22.0 

23.0 
24.2 

25.4 
26.6 

27.7 

28.7 
29.6 
30.2 

30.7 
30.9 

30.8 

30.5 
30.0 

29.3 
28.4 

27.4 
26.1 

24.8 

23.3 
21.7 

20.0 
18.2 
16.3 

14.5 
12.6 

10.8 
9.0 

7.4 

6.0 

4.8 

3.9 
3.3 
3.0 


I 

3 

5 
8 

10 

12 
12 

12 
II 
10 

9 
6 

5 

2 

I 

3 
5 

7 

9 
o 

3 

3 

5 
6 

7 

8 

9 
8 

9 
8 

8 
6 

4 

2 

9 

6 
3 


1.217      4^.694 
49».ai5    24".73 


+0.01         +0.03 
-0.3  +0.7 

[Biihz4l 


0  Pyzidls. 

Mag.  4.9 


Right 
Ascension. 


h      m 

9    17 


s 

42.08 

42.32 
42.51 

42.64 

42.72 

42.75 
42.73 

42.67 

42.58 
42.45 

42.30 
42.14 

41.98 
41.82 

41.67 

41.54 

41.43 

41.34 
41.27 

41.23 

41.22 
41.24 

41.29 
41.38 
41.49 

41.65 
41.83 

42.05 

42.31 
42.59 

42.90 


24 
19 
13 

8 
3 

2 
6 

9 
13 
15 

16 
16 
16 

15 
13 

II 

9 

7 

4 
I 


5 

9 
II 

16 

18 
22 
26 
28 
31 

33 


43.23 

43.57  r2 
43.91 34 

44.25  r: 


44.58 
44.87 
45.13 


33 

29 
26 


Declina- 
tions. 


-2535 


n 


48.9 
51.9 


30 
30 


54-9  ^ 

57.8 !? 

60.6 


63.1 

65.4 
67.4 

69.0 
70.3 

71.3 
71.9 

72.1 

72.0 

71.6 

70.9 
69.8 

68.5 
66.9 
65.2 

63.3 
61.4 

59.4 
57.6 
55.8 

54.3 
53-1 
52.3 
51.9 
51.9 

52.4 
53.4 
54-9 
56.9 
59.2 


28 
25 

23 
20 

16 

13 
10 


2 
I 

4 
7 

II 

13 
16 

»7 
19 

19 
20 

18 

18 

»5 

12 

8 

4 
o 

5 

10 

>5 
20 

23 
26 


28 


61.8 

64.6 
67.630 


1. 109      -0.479 
40*.929    57  ".63 


-0.01 
-0.3 


-0.02 
+0.7 


oc  Hydx». 
Mag.  2.2 


Right 


h      m 

9    23 

8 
22.90 

23-14 
23.34 
23.48 
23.58 


24 
20 

14 
10 

6 


23-64 
23.64 

23.60 

23-53 
23.43 


o 

4 

7 
10 

12 


23.3*  __ 
23.18  '3 
23.04  '4 
22.91 
22.79 


22.68 

22.59 
22.53 

22.48 
22.46 

22.47 

22.50 

22.56 
22.65 

22.77 


13 

12 
II 

9 
6 

5 

2 

I 

3 
6 

9 
12 

15 


18 
20 

24 


22.92 

23.10 

23.30 

23.54  ,, 
23.81  ^7 
29 
24.10 

24.41  ^' 

24.73  x^ 

25.06  ''** 

25.38  3^ 
32 

25.70 
26.00  3^ 

26.26  ^^ 


Declina- 
tions. 


-817 


/f 


2.2 

4.6  !1 

6.8 

8.8 

10.7 


22 
20 


19 
16 


2.3 

3.7 
4.8 

5.6 
6.2 

6.6 

6.7 

6.7 
6.4 

5.9 

5.3 

4.5 

3.5 

2.5 
1.4 

10.2 

9-1 
8.0 

7.0 

6.1 

5.5 

5.1 
5.0 

5.3 
5.9 


14 
II 

8 

6 

4 

I 
o 

3 

5 
6 

8 
10 
10 
II 
12 

II 
II 
10 

9 
6 

4 
I 

3 
6 

10 

6.9 
8.2^3 

1 1.8 '9 

r^  rv  21 

'3-9  ,, 

23 
16.2 

18.6^ 


20.9 


23 


I. 01 1 

2i».7os 


-0.146 
6".89 


0.00 
^•3 


-o.oi 
+0.6 
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APPARENT  PLACES  OP  STAES,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.6 

30.5 

Feb.    9.5 

195 
Mar.    1 .5 

11.4 

21.4 

314 

Apr.  10.3 
20.3 

30.3 
May  10.3 

20.2 

30.2 

June  9.2 

19.2 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 
Nov.  5.8 

15.7 

25-7 
Dec.    5.7 

15.7 
25.6 

35-6 


h  Ursse  Xajoxis. 
Mag.  3.8 


Right 
Asoensioii. 


Sec  5,  Tan  d 
Mean  Place 


D>a,  Dm  a 


h      m 

9  24 
4940 

49-87 1! 
50.26  ^' 

50.56  ^^ 
50.75 


50.84 
50.82 

50.71 

50.51 
50.24 

49.92 

49.57 
49.21 

48.84 

48.49 

48.17 
47.89 
47.67 

4750 
47.40 

47.35 

47.38 

47.47 
47.64 

47.86 


19 

9 

2 
II 
20 

27 
32 

35 
36 

37 
35 
32 

28 
22 

17 
10 

5 

3 

9 

17 
22 

30 


Dedinar 
tionN. 


35 


48.16 

48.51  ,, 

48.93  ^' 
49.40  '♦^ 

49.93  ^^ 


50.50 
51." 
51.74 
52.38 
53.02 

53.64 
54.21 

54.73 


57 

61 

63 
64 

64 

62 

57 
52 


+  6325 


n 


70.4 
71.7 

73.4 
75.4 

77-7 


13 

17 
20 

23 
24 


80.1 
82.6  ^5 
85.0  ^4 
87.2 
89.1 


22 


19 
16 


90.7 
91.9 

92.7 

93.0 
92.8 

92.2 
91. 1 
89.6 
87.8 
85.6 

83.2 
80.6 
77.8 

74.9 
71.9 


12 
8 

3 

2 

6 

II 

15 
18 

22 
24 

26 

28 

29 

30 

30 

68.9 
66.0 '9 

A^    ry    28 

60.6    ^^ 
58.2    ^4 

22 

54-2 

51.9      I 
51.4      I 

51.4 
51.9 
52.9 


d  TJism  Xajozls. 
Mag.  4.6 


Right 
Ascension. 


5 
10 


h      m 

9    26 

58V0  ^ 
59.30 

59.79  zl 
60.16^7 

60.39  ^^ 

60.48 
60.44   ^ 

^  16 


60.28 


28 


3.236      +2.000 
45'-893    79".i5 


+0.03 
--0-3 


+0.10 
+0.6 


60.00 

5964  2 

59-20 

58.71  *9 
58.20  5' 

5769  ^' 
57.20  J9 

56.34  '^ 

56.00 

55.74 
55.56 


34 
26 

18 
9 


55.47 
55.47 
55.56 

55.74 
56.01 


o 

9 
18 

27 
36 


56.37 
56.82  ^5 

57.34  ^! 

57.94 
58.61 


60 

67 
73 


59.34 
60.11 

60.92 

61.73 
62.54 

6332 
64.05 
64.70 


77 
81 

81 

81 

78 

73 
65 


Declina* 
tionN. 


+  70  12 


ft 


23.6 
25.2 
27.1 

29.4 
32.0 

34.7 
37.3 
39.9 
42.3 
44.4 

46.1 

47.3 
48.1 

48.3 
48.1 

47.3 
46.0 

44.4 
42.3 
39.9 


16 

19 

23 
s6 

27 

26 

26 

24 
21 

17 

12 
8 

2 
2 
8 

13 
16 

21 

24 
27 


29 
31 


37.2 

34-3 
31.2 

28.1  3' 

24.9  32 
32 

21.7 

18.6  3« 

15.6^ 

12.9 

10.4 


27 

25 
22 


8.2 

6.5 

5.1 

4.3 
4.0 


17 

14 
8 

3 

2 


^•'    7 

4.9 

6.2^3 


2-953      +2-779 
54'-099    33"-07 


+0.05         +0.15 
-0.3  +0.6 

[Eph  u] 


0  Vnm  Xajoxis. 
Mag.  3.3 


Right 
Ascension. 


h       m 

9    27 

s 

9-34 
9.71 

10.02 

10.26  ^t 

10.42 


37 
31 


16 
8 


10.50 
10.50 
10.43 
10.31 
10.13 


o 

7 
12 

18 

22 


24 
25 


9.91 
9.67 

^•^^   2A 
8.94  '^ 


8.73 

8.55 
8.41 

8.31 
8.25 

8.24 
8.27 

8.35 
8.48 

8.66 


21 

18 

14 
10 

6 
I 

3 
8 

13 
18 

22 


26 


8.88 

9.14  „ 
9.46  3' 
9.81  35 

10.21  ^ 

43 
10.64  , 
II.Io46 

11.58^^ 

12.07  ^^ 
12.56^9 

47 

13.03 

13.48^5 

13.88^ 


Declina- 
tion N. 


+  52    3 


tt 


64.2 
65.0 
66.1 

67.5 
69.3 

71.2 

73.2 

75.1 
77.0 
78.7 

80.2 

81.3 
82.1 
82.5 
82.6 

82.2 

81.5 
80.4 

79.0 
77.3 


8 
II 

18 
19 

20 

19 
19 
17 
15 

II 
8 

4 
1 

4 

7 
II 

14 
17 
19 


^  Aigfts. 
Mag.  3.6 


Right 
Ascension. 


22 
23 


26 


75-4 

73.2 

68.5  '^ 

66.0  ^l 

26 

63.4 
60.8 

58.3  w 
55.8 1\ 

53.5  w 

22 

51-3 

49.4 

47.9 
46.6 

45.8 

45.4 
45.4 
45.8 


19 

15 

13 

8 

4 

o 
4 


h       m 

9    27 

8 

19.73 
19.98 

20.18 

20.33 

20.41 


25 
20 

15 

8 
3 


20.44 
20.41 
20.33 
20.20 
20.05 

9.87 
9.67 

9-47 
9.26 

9.06 

8.88 
8.72 

8.57 
8.46 

8.37 

8.32 

8.31 

8.33 
8.40 

8.50 


3 
8 

13 

15 
18 

20 
20 
21 
20 
18 

16 

15 
II 

9 

5 

I 

2 

7 
10 

15 


tionS. 


19 


8.65 
8.84 
9.08^^ 

9.35  ^' 

9.66  3" 
34 
20.00 

20.37  ^ 
20.75  3* 
21.1439 

21.51 37 

21.87 
22.20 
22.48 


33 
28 


-4«    5 


ft 


12.5 
15.9 


34 
35 


19.4 
22.8^ 

26.2  '3^ 

3^ 

29.4 

32-3 
35.0 

37.3 
39.2 


29 

27 
23 
19 
15 


40.7 
41.8 

42.5 

42.7 
42.5 

41.9 
40.8 

39-4 

37.7 
35.6 


II 

7 

2 

2 
6 

II 

14 

17 
21 

22 


24 
25 


33.4 
31-0 
28.5 
26.1=^ 

23.8  ^^ 
21 

21.7 

19.8  ^9 

18.4  '-» 

17.4 

16.9 


10 

5 
o 


16.9 
17.6 
18.8 
20.6 

22.8 

25-5 

28.5 

31-8  33 


7 
12 

18 

32 
27 

30 


1.627         +1.283 

6-.825     71  ".99 


•fo.02 
^•3 


+0.07 
+0.6 


1.307      -0.843 
z8'.6o4    24".3i 


KOI 

^•3 


-0.04 
+0.6 


APPARENT  PLACES  OF  STARS,  1914. 


367 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Leonis. 

10  Leonis  Xinoris. 

C  Chaniseleontis. 

0  Leonis. 

Mean  Solar 

Mag.  5.1 

Mag.  4.6 

Mag.  5.2 

Mag.  3.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

tion N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h        m 

• 

/ 

h        m 

•        r 

h        m 

0       / 

h        m 

0      t 

9    27 

+  11  40 

9    28 

+  3646 

9    36 

-8033 

f  * 

9    36 

+  10  16 

mm 

Jan.     0.6 

s 

20.10   , 

52.2 

s 

59-46  _ 

f  W 

42.6 

s 

30.33 

ft 

0.5 

s 

35.06 

WW 

62.8 

I0.6 

20.36  '^ 

50.8 

H 

59.76  3° 

42.6  ° 

31.07    74 

3-9  , 

35-33  "^^ 

61.3  '5 

20.6 

20.57  ^' 

49.7 

II 

60.02  ^ 

429   ^ 

31.59   ^fi 

7.6  37 

22 
35-55 

60.1" 

30.5 

20.74  '[ 

48.8 

9 

60.22  ^ 

43-5   J 

31.87    ^\ 

11.5  3' 

17 
35.72    '^ 

59.1     a 

Feb.    9.5 

20.86  " 

48.1 

7 

60.36  '4 

44-4  „ 

31.91    ^ 

^5-51! 

35.85   '^ 

58.3    ^ 

6 

4 

8 

II 

19 

39 

7 

5 

19.5 

20.92 

47.7 

^% 

60.44    ^ 

45-5  „ 

31.72 

23.2  38 
26.8  36 

35.92 

57.8 

Mar.    1.5 

20.94    I 

47.5 

2 

60.46 

46.8    3 

31.30   ^^ 
30.69   ^' 
29.89   ^ 

35.95    ^ 

57-5   ; 

1 1.4 

20.91     ^ 

47.5 

0 

60.42    ^ 
60.34  ^. 

48-1    ^ 

35.93    I 
35.87    ^ 
35.79 

57.4    \ 

21.4 

20.84    ^ 

^7-7 

2 

49-4   ^ 

30.2  34 

57.5    , 

31.4 

20.75        „ 

47-9 

2 

60.22  " 

50.7  ^ 

2^-94  ^^ 

^^•^  1 

57.7 

II 

4 

15 

II 

109 

26 

II 

3 

Apr.  10.3 

20.64 

48.3 

60.07 

59.91  'j 

59-73 ! 

5^-8  .« 

2785  „„ 

35-7  ,. 

35.68 

58.0 

20.3 

20.51          '^ 

T  1 

48.7 

4 

52.8  '\ 
53-6   J 

26.66  "9 

T    -^  ^ 

37.8 

35-55  ,^ 

58.4  ;^ 

30-3 

20.38     '3 

49.2 

5 

25-41  "^ 

39.5  \l 

35-43 ,, 

58.8  4 

May  10.3 

20.25     \l          49.6 

4 

59-56 

54-1    5 

24.11 '3° 

40.6  » 
41.2    ^ 

35-30  3 

59-3   \ 

20.2 

20.13                       50.0 

4 

59-41  5 

54-3 

22.81  '30 

35-18 " 

59.8   5 

10 

5 

14 

"^  *'   0 

129 

0 

10 

4 

30.2 

20.03                       50-5 

ji 

59-27  „ 

54-3   , 

2^-52,., 

41.2 

35.08 

60.2 

June   9.2 

19.94        I 
19.88        I 

50.9 

4 

4 

59-15 " 

54-1    ; 

20.28  "1 
^9""t 

^^-^  10 

34.99    \ 
34.93    , 

60.7    ^ 

19.2 

51.2 

3 

59-06 1 
59-00  ° 

53-6   5 

39-7   ° 

61.1    4 

29.1 

19.85         I 

51.5 

3 

52-9  ,„ 

18.07     ' 

38.2 'S 

34.88    5 

61.4    3 

July    9.1 

19.83         I 

51.8 

3 

58.98  ^ 

51-9  "^ 

17.16  9' 

36.2 

34-86    ^ 

61.7    3 

2 

I 

0 

12 

74 

23 

I 

2 

19.1 

19.85     , 

51.9 

T 

58.98 

50-7  „ 

16.42 

15.50      •* 

33-9  „ 

34-87    ^ 

61.9 

29.0 

19.89     ^ 

52.0 

I 

59.03  ^ 

49-4  ^ 

3'-2  '^ 

34.90   X 
34.96   I 

62.1    ^ 

Aug.   8.0 

19.96    7 

52.0 

0 

59.10  ( 

47-9  '^ 

28.3    9 

62.1    ° 

18.0 

20.05 

51.8 

2 

59.21 

46-3   ' 

15.37       „ 

25-3!! 

35.05  ,^ 

62.0    ' 

28.0 

20.18  '3 

51.4 

4 

59.36  'i 

44-5'* 

15.48       " 

22.33° 

35.16  " 

61.7    3 

15 

1 

4 

18 

19 

33 

30 

14 

4 

Sept.  6.9 

20.33  ,„ 
20.51  '^ 

51.0 

am 

59.54  „ 

42.6 

'5-8i    ,. 

'9-3    . 

35.30 
35.48  ^° 

61.3    , 

16.9 

50.3 

7 

5976 " 

4°-7!! 

16.37  5 

^^•5  ! 

60.7    I 

26.9 

20.73  " 

49.4 

9 

60.01  '5 

38-7^ 

^7-^5  ^ 

^4-1    ! 

35.68  11 

59.8    I 

Oct.    6.9 

20.97 !: 

48.3 

II 

60.29 

36-6:' 

^^•^3,^ 

12.0"' 

35-92    4 

58.8  '« 

16.8 

^^•2^00 

47.0 

13 

60.61 32 

34-6:? 

19.27  "4 

10.5  '5 

36.17    ^ 

57-5  '^ 

29 

15 

35 

20 

"7 

10 

29 

15 

26.8 

21-53,, 

45.5 

16 

.  0 

60.96 

32-6      . 

2054  ,,, 

9-5 

36.46 

56-0   , 

Nov.  5.8 

21.84^' 

43.9 

61.33^7 

30-8 

21.90^36 

9.2    3 

36.77 ;' 

54-4  '^ 

15.7 

22.17  ^^ 

42.1 

18 
_  0 

61.72  ^^ 

29-0  '^ 

23.30^"^ 

9.5   ^ 

37.10  33 

52.6  '« 

257 

22.51  ^ 

40.3 

18 
18 

62.12  4^ 

27-5      ^ 

24.68  '38 

10.5 

37.44  34 

5°-7  •' 

Dec.    5.7 

22.85  ^ 

38.5 

62.52  ^ 

26.3   " 

26.01  '33 

12.1  '^ 

37.78  34 

48.8  '9 

33 

18 

39 

10 

122 

23 

32 

18 

15.7 

23.18; 

36.7 

62.91 

25.3           , 

27-23      . 

^4.4  _ 

38.10  _ 

470    - 

25.6 

23.49 :' 
23.77  '^ 

35.0 

17 

63.27  3; 

24.7           \ 

28.29 '"^ 
29.17    ^^ 

^7.1 : 

38.42  3^ 

45-2  '« 

35.6 

33.5 

"5 

63.60  33 

24.4           ^ 

20.33 

38.70"^    43-6'^ 

Seed,  Tan  a 

X.021   +0.207 

1.248      +0.747 

6.094       -6.012 

1.016      +0.181 

Mean  Place 

I8-.736    52".43 

57-.597    48'M8 

27».3o6    i8".i7 

33'-755    63".io 

D>a,  D«a 

0.00        +0.01 

+0.01         +0.04 

-0.09        -0.32 

0.00        +0.01 

I>*5.  D«5 

-0-3 

+0.6 

-0.3 

+0.6                    1 

-0.3 

+0,6  1 

-0.3 

+0.6 

[Eph  14) 


L 


368 


APPARENT  PLACES  OP  STAES,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.6 

30.5 
Feb.    9.5 

19.5 
Mar.    1.5 

1 1.4 

21.4 

314 

Apr.  10.4 
20.3 

30.3 
May  10.3 

20.2 

30.2 

June  9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 
Nov.  5.8 

15.8 

25.7 
Dec.    5.7 

15.7 
25.6 

35.6 


Sec^,Tan5 
Mean  Place 


0  Antlim. 
Mag.  5.0 


Right 
Afloensiooi. 


h      m 

9    40 


s 

23.10 
23.35 

23-57 
23.73 
23-84 

23.89 
23.90 
23.86 

23.78 
23.67 

23.53 

23.39 
23.23 

23.07 
22.92 

22.78 
22.66 

22.55 
22.47 

22.41 

22.38 
22.38 
22.41 

22.47 
22.56 


25 
22 

16 

II 


4 
8 


4 
6 

6 

5 

4 

2 
I 
8 
6 

3 


3 
6 

9 
13 


22.69 
22.86  ^7 
23.06 


23.30 
23.57 

23.88 
24.20 

24.55 
?4.90 

25.25 
25.59 


20 

24 
27 
31 

32 
35 
35 
35 
34 

31 


^5-90  ^^ 
26.19  ^9 


Dedina- 
tioaS. 


—  27  22 


f» 


22.0 

25.0  3° 

28.1  3> 

31-1^° 
34.0 


29 
26 


36.6 

39.1 
41.2 

43.1 
44.6 

45.7 

46.5 
47.0 

47-1 
46.8 

46.3 
45.4 
44-2 
42.7 

41. 1 

39.3 
37-4 
35-4 
33.5 
31-7 

30.1 
28.8 
27.8 
27.2 
27.0 

27.4 
28.2 
29.6 

31.4 
33.6 

36.1 
38.9 
41.9 


25 
21 

19 

15 
II 

8 

5 
I 

3 

5. 


9 

2 

5 
6 

8 

9 
20 

9 

8 


3 
o 

6 

2 

4 

8 

14 
18 

22 
25 

28 
30 


1. 126      -0.518 

22".06z      3l".02 


-o.ox 

^.3 


-0.03 

+0.6 


€  Leonis. 
Mag.  3.x 


Right 
Afloenaioa. 


m 


9    40 


5987 
60.15 

60.40 

60.59 

60.73 

60.81 
60.85 
60.83 
60.78 
60.68 


28 

25 
19 

14 

8 

4 

2 

5 
10 

12 


13 
14 
H 


60.56 
60.43 
60.29 
60.15 

60.02  ^^ 

II 

59.91 
59-81 

59.73 
59.68 

59.66 


59.66 

59.69 
59.75 
5984 
59.96 


10 

8 

5 

2 

o 

3 
6 

9 
12 

14 


60.10 
60.28  '* 
60.50 
60.74 
61.02 


22 

24 
28 


31 


32 


61.33 
61.65 

62.00  ^^ 
62.36  36 

62.72  ^^ 
36 

63.08 

63.41  ^^ 
63.72  3^ 


Dedina' 
tionK. 


+  24    9 


// 


70.7 

69.9 
69.4 

69.3 
69.4 

69.7 
70.2 

70.9 

71.7 

72.6 

73.4 
74.2 

74.8 

75.4 

75.9 

76.1 

76.3 

76.3 
76.1 

75.8 

75.3 
74.6 

73.9 
72.9 

71.8 

70.6 
69.2 

67.7 
66.0 

64.2 

62.4 
60.6 

58.7 
56.9 
55.2 

53.8 

52.5 
51.6 


8 
5 


5 

7 
8 

9 
8 

8 
6 
6 

5 

2 

2 
o 

2 

3 
5 

7 

7 
o 

I 

2 

4 

5 

7 
8 

8 

8 

9 

8 

7 
4 

13 
9 


1.096      +0.449 
S8».36o    74".5i 


+0.01         +0.02 
-0.3  +0.6 

[Bphul 


V  Uraae  Xajozls. 
Mag.  3.9 


Right 


h      in 

9    44 

s 

56.11 

56.56  ^ 

56.95 
57.25 
57.46 


39 

30 
21 


57.58 
57.61 
57.55 
57.41 
57.21 

56.96 
56.67 

56.36 
56.05 

55.74 

55.46 
55.21 
5500 

54.83 
54.72 

54.66 

5465 
54.70 
54.81 

54.97 
55.19 

55.81  ^ 
56.20  ^^ 
56.64  2 

57.12 

57.65 
58.20 

58.77 
59.35 


12 

3 
6 

H 
20 

25 

29 

31 

31 

31 
28 

25 
21 

17 
II 

6 


5 
II 

16 

22 

28 


59.91 
60.44 

60.93 


53 
55 
57 
58 
56 

53 
49 


Declina- 
tion N. 


+  5926 


#/ 


27.8 
28.7 
30.1 
31.8  '7 
33.8- 


9 

14 


36.1 

38.4 
40.7 

43.0 

45.0 

46.7 
48.1 
49.1 

49.7 
49.8 

49-5 
48.7 

47.5 
46.0 

44.1 


23 

23 

23 

23 
20 

17 

14 
10 

6 

I 

3 

8 
12 

15 

19 
22 


41.9 
39.5!! 

34.0  ^° 


31. 1 

28.2 

25.3 
22.4 

19.6 

17.0 


29 
29 

29 

29 
28 

26 
24 


21 


14.6 

12.5 
10.8  '7 

9.5'^ 
8.6   9 


8.2 

8.3 
8.9 


I 
6 


1.967      +1.694 
53'-i59    37".99 


+0.02 
-0.3 


+0.09 
+0.6 


t' Azgfls. 
Mag.  3.2 


Right 
Aaoension. 


h       m 

9    44 


8 

58.49 
58.87 

59.16 
59.36 
59.47 

59.47 

59.39 
59.22 

58.98 
58.67 


38 

29 

20 

II 


8 

17 
24 
31 
35 


40 
41 


58.32 
57.92 

57.51 
57.08  4^ 

56.64  ^ 
42 

56.22 
55.82  -[° 

55.45 
55.11 
54.83 


37 

34 
28 


54.61 

54.45 
54.36 

54.35 
54.43 


22 

16 

9 
I 

8 

16 


54-59  ^, 

54.83  !1 

55.16^3 

55.57  ^' 

56.04  47 

53 

^^•^^  57 
57.14^ 

58.35  ^' 

58.94  ^^ 

55 

59-49  „ 
60.00  ^ 

60.43^ 


Dcdioa- 
tionS. 


—  6440 


n 


6.4 

9.9^ 

17.6  39 
21.5^ 

39 

25-4 
29.1  ^^ 

32.6^ 

35-«^S 


38.6 

41.0 
42.9 

44-4 
45-3 
45-7 

45.6 

44.9 
43.8 
42.2 
40.1 

37.8 

35-1 
32.2 

29-3 
26.3 


24 

19 

15 

9 

4 
I 

7 
II 

16 

21 

23 

27 

29 

29 

30 

28 


^3-5  ,, 
20.8  "7 
23 
18 

>4 


18.5 
16.7 

15.3 


I 

5 
12 


14.6 

14-5 

15.0 

16.2 

18.1  ^9 
24 

20.5 

20 
23.4 

26.7^ 


2.338      -2. 113 
57».i87    2a".66 


-03 
•3 


-o.ia 

40.6 
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FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.6 

30.6 

Feb.    9.5 

195 
Mar.    1.5 

11.4 

21.4 

31.4 

Apr.  10.4 
20.3 

30.3 
May  10.3 

20.2 

302 

June  9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 
Nov.   5.8 

257 
Dec.    5.7 

15-7 
25.6 

35^6 


6  Seztentis. 

Mag.  6.0 


Right 
Ascension. 


h       m 

9    46 


Sec*,  Tan* 
Mean  Place 


D>a,  Dm  a 


26 
22 

17 


s 
5519 

55-45 
55-67 
55-84 
55.97  ^l 

56.05 
56.08 
56.06 
56.01 

55.93 

55.83 
55.72 

55-59 
55-47 
55.35 

55.25 
55.16 

55-08 

55-03 
55.00 

54.99 
55.01 

55.05 
55.12 
55.22 


3 

2 

5 
8 

10 

II 

13 
12 

12 

10 

9 
8 

5 

3 

I 


4 

7 
xo 

12 


16 

19 
22 


55.34 
55-50 

55.69 

55.91  ,, 
56.16^5 

56.44  ,^ 

56.74  f^ 
5706  ^^ 

57-39  II 

57-7^  Z 
33 

58.05 

58.36  ^' 
58.64 


28 


Declina- 
tions. 


-350 


20.3 
22.4 

24.5 
26.4 

28.0 

29.4 
30.6 

31-5 
32.2 

32.6 

32.8 

32.9 
32.8 

32.5 
32.0 

315 
30.8 

30.1 
29.2 
28.4 

27-5 
26.6 

25.8 

25.1 
24.6 

24.2 
24.1 
24.2 
24.7 

25-5 

26.6 

27-9 
29.6 

31.5 
33.6 

35.8 
38.0 

40.3 


21 
21 

16 
14 

12 

9 

7 
4 
2 

I 
I 

3 
5 
5 

7 

7 

9 
8 

9 

9 

8 

7 
5 
4 

I 
I 

5 
8 

II 

13 
17 

19 

21 

22 

22 
23 


pi  Leonis. 
Mag.  4.1 


Right 
Ascension. 


h       m 

9    47 


8 
54.02 

54.32 

54.57 
54.78 

.54.93 

55.02 
55.06 

55.05 
55-00 

54.91 


30 

25 
21 

9 

4 

I 

5 

9 
12 


1.002       -0.067 
S4".o63    23".22 


0.00 
■0.3 


0.00 
+0.5 


54.79  _. 
54.66  '3 

54.52  ^^ 
54.37  J 
54.24  J 


54.12 
54.01 
53.93 
53.87 
53.84 


53.83 
53.85 
53.91 
53-99 
54-10 


XI 

8 
6 

3 

I 

2 

6 

8 

II 

14 


18 

21 


54-24 
54.42 

54.88  "5 

55.45  „ 
55.78  33 
56.1335 

56.50  37 

56.86  36 

36 

57.22 

57.57  II 
57.88  3^ 


Dedinap 
tionN. 


+  26  24 


// 


40.4 
39.7 

39-3 
39-2 

39-4 

39.9 

40.5 
41.4 

42.3 
43.2 

44.2 

45.0 

45.8 
46.4 

46.9 

47.2 

47.3 
47.2 
47.0 
46.5 

45.9 
45.2 

44.3 
43.2 
41.9 

40.5 
390 

37.4 
35.6 

33.7 


Oioombildge  1686. 

Mag.  6.0 


Right 
Ascension. 


7 

4 

X 

2 
5 

6 

9 

9 

9 
10 

8 
8 
6 

5 
3 

I 

X 

2 

5 
6 

7 

9 
II 

13 
14 

15 
16 

18 

19 
19 


20 
18 


31.8 
29.8 
28.0 
26.1  ^9 

24.4  z 

23.0 

21.8  " 

20.9  ^ 


1.X17      +0.497 
52».so4    45"." 


84368**— 1914 24 


+0.01         +0.03 

^.3  +0.5 

[Bph  14] 


h      m 

9    50 

s 

48.44 ,, 

49.80  ^l 

50.28  ^ 

50.62  3"^ 
17 

50.79  , 
50.81  * 
50.68  '3 

50.41  ^'^ 

50.02  39 

48 

49.54 
48.98 

48.38 

4777 
47.16 

46.58 
46.05 

45.58 

45.19 
44.89 

44.69 

44.59 
44.60 

44.71 
44.93 

45.26 

45.69 
46.22 

46.84 

47.55 


56 
60 
61 
61 

58 

53 

47 

39 

30 
20 

10 

I 

II 

22 

33 

43 

53 
62 

71 
79 


85 


48.34 
49.19 

50.09^ 

51.02 

51.96 


52.87 

53.74 
54.53 


93 
94 
91 


87 
79 


Declina- 
tion N. 


+73  16 


tf 


68.9 

70.3 
72.2 

74.5 
77.0 

79.8 
82.6 

85.3 

87.9 
90.2 

'92.2 

93.7 
94.7 
95.2 
95.2 

94.6 
93.6 
92.1 
90.1 

87.7 


14 

19 

23 

25 
a8 

28 
27 
26 

33 
20 

15 
10 

5 
o 

6 

10 

15 
20 

24 

27 

85.0 

82.1  ^9 

78.9  \l 
75.6  33 

34 
68.8 

65.5  ^^ 

62.3  3^ 

59.2  3' 

56.4  '^ 
24 

21 

17 
II 

6 

I 

6 
10 


19  Leonis  Xinoils. 
Mag.  5.2 


Right 
Ascension. 


72.2 


54.0 

51.9 
50.2 

49.1 
48.5 

48.4 
49.0 

50.0 


3.477        +3.330 
43".307    8o".77 


+0.05 
^.3 


+0.19 
+0.5 


h      m 

9    52 

s 

27.24 
27.59  ^^ 

27.88  '9 
28.12  '* 
28.30  '* 

10 
28.40 
28.45 
28.44 
28.37 
28.26 

28.12 

27.95 
27.77 

27.58 
27.40 

27.24 
27.10 
26.98 
26.89 
26.83 

26.81 
26.82 
26.86 

26.95 
27.07 


9 
6 


4 

9 
12 

16 


^7.23  _ 
20 

^7-43  ', 
27.66  *3 

27.94  ^ 
28.25 


28.60 
28.98 
29.38 

29.79 
30.21 

30.63 
31.03 

31.39 


31 
35 


38 
40 

41 
42 
42 

40 
36 


Dedinar 
tionN. 


+4127 


II 


48.7 
48.7 
49.1 

49.8 

50.9 

52.2 

53.8 

55.4 
570 
58.6 

60.0 
61.2 
62.2 
62.9 

63.3 

63.4 
63.2 

62.6 

61.8 

60.7 

59-4 
57.8 
56.1 

54-2 

52.1 

49.9 
47.6 

45-3 
42.9 

40.6 

38.3 
36.2 

34.3 
32.6 

31.2 

30.2 

29.5 
29.2 


4 
7 

XI 

13 

16 
16 
16 
16 
14 

12 
10 

7 
4 

I 

2 

6 

8 

II 

13 

16 

17 

19 
21 

22 

23 

23 
24 
23 
23 

21 

19 
17 
14 
10 

7 
3 


1-334      +0.884 
25'.343    S6".78 


+0.01 
-0.3 


+0.05 
+0.5 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^  AtgtM. 

7t  Leonis. 

7  Leonis. 

a  Leonis. 

Mean  Solar 

Mag.  3.7 

Mag.  4.9 

Biag. 

3.6 

Mag.  1.3 

Date. 

Right 

Dedinar 

Right 

Declina- 

Right 

Declina- 

Right 

Dedina- 

Ascension. 

tionS. 

Ascension. 

tion  N. 

tion  N. 

tionK. 

h       m 

•      / 

h       m 

•      1 

h      m 

0      / 

h      m 

• 

9  53 

-54    9 

9    55 

+  827 

10     2 

+  17  10 

10     3 

+  12  22 

Jan.    0.6 

51-48 

15.0 

s 

41-41  _ 

^5-6    , 

s 
39.97    ^ 

53-7  „ 

48.84 

74.5 

I0.6 

51.81  33 
52.07  1^ 

^"•5    6 
22.1  .*" 

259  3 
29.7  3f 

41.68 11 

^^•^   ! 

40.26  ^9 

5^-5  " 

49.13  *? 

73.0  '-^ 

20.6 

41.92  / 

22.6  ^^ 

40.51  ^5 

51-5  " 

49.38  "5 

71.8 " 

30.6 

52.26  '9 

42.11 9 

21.4  " 

40.72  " 

50.8    7 

49.58  ^^ 

70.8  'I 

Feb.    9.5 

52.39  '^ 

42.25  '^ 

20.5    I 

40.88  '^ 

50.4   , 

49.73  ^ 

70.1   ' 

4 

37 

10 

7 

10 

2 

10 

5 

19.5 

52.43    . 

33-4  „ 

42.35 

19.8 

40.98 

50.2 

49.83     , 

69.6 

Mar.    1.5 

52.41    g 
52.33 

36.9  35 

42.39  I 

19.3    5 

41.03    5 

50.3      ' 

49.88     5 

69.4   ; 

11.4 

40.2  •'■' 

42.39  ° 

^^•^    0 

41.04    ' 

50.6     I 

49.89     ' 

69.5 

21.4 

52.19    * 

43.1 !' 

42.35  : 

'^•'     I 

41.00    ^ 

51. 1      ^ 

49.86    3 

69.7  ! 

31.4 

52.00    ^ 
'3 

22 

42.28  ' 
10 

19.3  ! 

3 

40.93    ^ 
9 

49.79    I 
9 

70.0  ^^ 

Apr.  10.4 

5^-77,. 

48.0 

42.18 

19.6 

40.84 

52.3   , 

49.70 

70.5 

20.3 

50.96  '^ 
50.68  '^ 

49.7 ;; 

4^07  \i 

19.9  3 

40.73  '' 

530  I 
53.6  I 
54-2   ° 
54.8  J 

4 

49.59  ,^ 

71.0   I 

30.3 

51.0  '3 

51.8  * 

41.95 " 

20.4  5 

40.60  ^ 

49.47  " 

71-5  I 

May  10.3 

41.83 " 

20.8  ^ 

40.48  " 

49.35  " 

6 
72.1     ^ 

20.3 

52.1    3 

4X.72  « 

21.3  ^ 

40.36 ;; 

49.24  ^^ 

72.6    '^ 

5 

30.2 

50.14  " 

52.0 

41.61 

21.8 

40.25 

55-2  , 

49.13  ,^ 

73.1    ^ 

June   9.2 

51-3  ^l 

41.52       ^ 

22.3  5 

40.15  ° 
40.07  ° 

40.01 

55.6  ^ 

49.03    ° 

48.95  ! 

73.5    \ 

19.2 

49.90   * 

48.6  *<* 

41.45       I 
41.39       , 

22.8  5 

55-8   ' 

73.9    , 

29.1 

49.69  " 
49.51    8 

23.2  "^ 

56.0   * 

48.90    5 

74.2    ^ 

July    9.1 

+^•7  « 

41.36      3 

23.6  ^ 

39.97  ^ 

S6.o   ° 

48.86    4 

2 

74-4 

14 

'3 

I 

2 

I 

I 

2 

I 

19.1 

49-37   „ 

44-4  „ 

41.35       ^ 

23.8 

39.96 

55-9    , 

48.84 

74-5  „ 

29.1 

49.28   9 

41-9^5 

41.36 

24.1  3 

39.97 

55.6   3 

48.85  ' 

74.5  1 

Aug.   8.0 

49.23    I 

39-2  '7 
36-4  J 

41.40      ^ 

24.2  ^ 

40.00  ^ 

55.2    I 

54.6 ! 

48.88  3 
48.94  I 

74-4  , 

18.0 

49.24   , 

41.47  ; 

24.1  ^ 

40.07  7 

74.1   ^ 

28.0 

49.31  ^l 

33-7  :^ 

41.56  4 

23.9  I 
3 

40.16  9 

12 

53.9 1 

4903  ^l 

73-7   . 

Sept.  7.0 

49.44   - 
49.62  '8 

31. 1 

41.69 

23.6 

40.28 

53-0  ,„ 

49-14  „ 

73.0 

72.2  ^^ 

16.9 

28.7  "-* 

4b  ^ 

41.84  5 

23.0  I 

40.43 1^ 

52.0   ° 

4929  J 

49-47  „ 

26.9 

49.87  'I 

26.6  " 
25.0  '^ 

42.03  9 

22.2  ^ 

40.62  '9 

50.7    3 

71-2 

Oct.    6.9 

50.18  3 

42.24  " 

21.2 

40.83 11 

49-2    I 

49-68  " 

70.0 

16.8 

50.53  35 
4* 

23.8  " 

0 

42.49  J 

19.9  ;3 

41.08^5 

47.6 ;; 

49-93  J 

27 

^•5  11 

26.8 

50.94  ^  i  23.2 

42.77 , 

18.4 

41.36  ,^ 

45-9  ,„ 

50.20 

66.9  ,. 

Nov.   5.8 

51.38^   23.3  I 
51.84  f   23.9,; 

43.07  f 

16.8  J 

41.673^ 

44°   ' 

50-50  3° 

^5-2   ' 

15-8 

43.39 ,, 

'5°,1 

42.00  ^^ 

42°   0 

50.83  33 

^3-3^ 

25.7 

52.31  "r  ,  25.2  ;3 

43.72  ^^ 

»-,   ^  20 
13.0 

42.34  ^^ 

40.1  '9 

51.16  33 

6^-3^ 

Dec.    5.7 

52.78  ^7   27.1  '9 

44.06^4 

I  1,0 

42.69  ^5 

38.2  ^9 

51-51  3S 

59-3" 

45               25 

34 

19 

35 

18 

34 

19 

15.7 

53.23          29.6 

44.40 

9.1 

43.04  ^, 

3^-4  ,. 

51-85  „ 

57-4  .8 

54.0 

257 

53.65  ^  =  32.5  'J 

44-72  11 

7-2  'I 

43.37  f 

52.18  33 

35.6 

54.02  ^7     35.7  32 

45.01  ^^ 

5.4^' 

43.68  3^ 

33.4  '^ 

52.48  3° 

Sec  d,  Tan  d 

1.708       -1.384 

I. on      +0.149 

1.047 

+0.309 

1.024            +0.220 

Mean  Place 

50-.45S    29".79 

40^.203      26".29 

38'.678 

S6".99 

47«.626    76".58 

D'^a,  D«a 

-0.02        -0.08 

0.00        +0.01 

0.00 

+0.02 

0.00        +0.01 

D^  d,  Dm  S 

-0.3 

+0.5           1 

-0.3 

+0.5               1 

-0.3 

+0.5 

-0.3 

+0.5 

[Bphx4) 


APPARENT  PLACES  OF  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 
20. 6 

30.6 

Feb.    9.5 

19.5 
Mar.    1.5 

21.4 
31-4 

Apr.  10.4 
20.3 

303 
May  10.3 

20.3 

30.2 

June  9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 
Nov.   5.8 

257 
Dec.    5.7 

15.7 

257 
35-6 


Sec  d.  Tan  d 
Mean  Place 


I)>a,  J>ma 


A.  HydxM. 

Mag.  3.8 


Rigfat 


h 
10 

s 
24.70 

24.98 

25.21 

2540 
25.54 

25.64 
25.68 
25.68 

25.65 
25.58 

2549 

2538 
25.26 

25.14 
25.02 

24.90 
24.80 
24.71 
24.64 

24.59 

24.56 
24.56 
24.58 
24.62 
24.70 

24.80 
24.94 
25.11 
25.32 
25.56 


m 

6 


98 

23 
19 
14 
xo 

4 
o 

3 
7 
9 

XI 

xa 
12 
12 
12 

10 

9 

7 
5 
3 

o 

2 

4 
8 

10 

14 

17 
21 

24 

27 

^583  ,„ 
26.12  *9 

26.44  ^"^ 
26.78  34 

27.11  33 
33 

27.44  _ 
27.76  3 

28.06  3*^ 


Decliiuir 
tkm& 


-"  55 


tt 


38.1 
40.6  ^5 

43.1 
45-4 
47.5 


25 

23 
21 

19 


49.4 
511 
52.5 
53.7 
54-5 

55.2 
55.6 

55.7 
55.6 

55.3 

54.8 

54.1 

53.3 

52.3 
51.2 

50.1 
48.9 

47.7 
46.6 

45.7 

44-9 

44.3 
44.0 

44.1 
44.5 

45.3 
46.4 

48.0 

49.8 

51.9 


17 
14 

12 

8 
7 

4 

I 

I 

3 
5 

7 
8 

10 

XI 

II 
12 

12 
II 

9 

8 

6 

3 

I 

4 
8 

II 
16 
18 
21 

23 


59.2  '^ 


1.022      -0.211 

23».730    42".72 


0.00 
0.3 


-O.OI 

+0.5 


q  Yelomm. 
Mag.  4.1 


Right 
AicfimoD. 


h 
10 


m 
II 


8!i8 
8.49 

8.75 
8.96 

9.10 

9.19 
9.22 
9.19 
9.12 
9.01 

8.87 
8.70 
8.52 

8.33 
8.14 

7.95 
7.78 
7.61 

7.47 
7.35 

7.25 
7.19 

7.16 

7.17 

7.22 


31 
26 

21 

14 

9 


6 

3 

I 

5 
10 


15 


7.32 
7.66  '9 

8.18  ** 
32 

8.86  36 
9.25  'Z 

10.04  ^ 
39 

10.80  37 
11.143'^ 


Dediita- 
tioaS. 


-41  41 


31.6 

34.8 
38.2 
41.6 

45.1 

48.4 
51.6 

54.5 
57.1 

59-4 

61.3 
62.9 
64.0 
64.6 

64.9 


3a 

34 

34 
35 
33 

33 
29 

26 

23 
19 

16 

II 

6 

3 

2 


10 


64.7 
64.1 

63.1 
61.8  ^3 
60.1^7 


58.2 
56.0 

53.7 

51.3 
48.9 

46.7 

44-7 
43.0 
41.6 
40.8 


19 

22 

23 
24 

24 
22 

20 

17 

14 

8 

4 


40.4 

40.7  I 

^^'^  I. 

42.8  '3 

44.7^^ 
24 

49.8  ^7 


52.9 


31 


1.339      -0.891 
7".347    43".90 


-O.OI         -0.05 
-0.4  +0.^ 

fBphul 


88  TTrsfle  Xajoils. 

Mag.  5.7 


Right 


h 
10 


m 
II 


51.65 
52.22 

52.71 
53." 
53.41 

5360 

53-68 
53.66 

53-53 
53-31 

53.03 
52.69 

52.32 
51.92 

51.52 

51.14 

50.79 

50.47 
50.20 

49.98 

4983 

49-73 

49.71 
49.76 

49.88 

50.07 

50.33 
50.67 

51.08 

51.55 


57 

49 
40 

30 
19 

8 

2 

13 
22 

28 

34 

37 
40 

40 
38 

35 
32 

27 
22 

15 

10 

2 

5 
12 

19 

26 

34 
41 
47 
54 


52.09 
52.68  59 
53.31     3 


53.97 
54.65 

55.32 

55.97 
56.58 


66 
68 

67 

65 
61 


Dedina- 
tioa  N. 


+  6531 


II 


634 
64.2 

65.6 

67.4 
69.6 


8 

14 
18 
22 

24 


26 
96 

25 


72.0 
74.6 
77.2 

79-7  ,, 

82.0  *3 
21 

84.1 
85.8  '7 

87.1  '3 
88.0 
88.4 


88.2 
87.6 
86.5 
85.0 
83.0 

80.7 
78.1 

75.3 
72.2 

69.1 

65.8 
62.5 

59-3 
56.2 

53-2 

50.5 
48.1 

46.1 

44.5 
43.4 

42.9 
42.8 

43.4 


6 
II 

15 
20 

23 

26 
28 

31 
31 

33 

33 
32 

31 
30 
27 

24 
20 
x6 
II 

5 

I 
6 


2.415      +2.198 

48».259  76'^4S 

+0.03         +0.13 
-0.4  +0.5 


C  Leonls. 
Mag.  3.6 


Right 
Ascension. 


h 
10 


m 
II 


55.97  „ 
56.28  3' 

56.55  '' 

56.77 

56.94 


22 


17 
12 


57.06 

57.13 
57.14 
57." 
57.05 

56.95 
56.84 

56.71 
56.58 

56.45 

56.33 
56.22 

56.13 
56.06 

56.02 

55-99 

55.99 
56.02 

56.07 

56.16 

56.27 

56.42 
56.60 
56.82 

57.07 


7 

I 

3 
6 

10 

II 

13 
13 

13 

12 

II 

9 

7 
4 
3 


3 

5 

9 
II 

15 
18 

22 

25 
28 


57.35  „ 
57.66  3^ 

58.00  34 

58.36  3^ 


58.72 

59.08 

59.43 
59-75 


36 
36 

35 
3^ 


Declina- 
tion N. 


+  2350 


f/ 


41.2 
40.2 
39.6 
39.2 
39.2 

39-5 
40.0 

40.7 
41.5 
42.4 

43.4 
44.3 
45.1 
45.8 

46.4 

46.8 

47.1 
47.2 

47.2 

46.9 

46.5 

45.9 

45.1 
44.1 

43.0 

41.7 
40.2 

38.6 

36.8 

34.9 

32.9 
30.8 

28.8 

26.8 

24.9 

23.2 
21.8 
20.6 


10 

6 

4 
o 

3 

S 

7 
8 

9 
10 

9 
8 

7 
6 

4 

3 

I 

o 

3 
4 

6 

8 

10 

II 

13 

15 
16 

18 

19 
20 

21 
20 
20 

19 

17 

14 
12 


1.093       +0.442 
54".6i2    46".74 


+0.01 
-0.4 


+0.03 
+0.5 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.7 

10.6 
20.6 

Feb.    9.5 

195 
Mar.    1.5 

21.4 
31.4 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

302 

June  9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 
Nov.   5.8 

15.8 

257 
Dec.    5.7 

15.7 
257 
35-6 


A.  TTrssc  Xajoils. 

Mag.  3.5 


Right 
Ascension. 


h 
10 


m 
II 


56.86 
57.23  II 
57.55  f, 

58.02  ^° 


58.15 
58.22 

58.23 

58.18 

58.09 

57-95 

57.79 
57.62 

57-43 
57.24 

57.07 

56.91 

56.77 
56.66 

56.58 

56.53 

56.51 

56.53 

56.59 
56.69 

56.82 

56.99 
57-21 

57.47 
5776 


58.10 

58.48 
58.88 

59.30 

59.73 


13 

7 

I 

5 
9 

4 

6 

7 
9 
9 

7 

6 

4 
I 

8 

5 

2 

2 

6 

10 

13 

17 
22 

26 

29 

34 


38 
40 

42 
43 
43 
60.16 
60.57  ^^ 
60.96  ^^ 


Declina- 
tion N. 


+43  20 


ff 


29.8 
29.7 
30.0 
30.8 

31.9 
33.3 

34-9 
36.6 

38.4 
40.1 

41.7 
43.1 
44.3 
45.2 

45-7 

45-9 
45.8 

45.4 
44.6 

43.6 

42.2 
40.6 
38.8 
36.8 

34.5 

32.2 
29.7 
27.2 
24.6 
22.1 

19.6 

17.3 
15.2 

13.3 
11.7 

10.6 
9.8 
9.4 


I 

3 
8 

II 

14 

16 

17 
18 

17 
16 

14 
12 

9 

5 

2 

I 

4 

8 

10 

14 

16 
18 
20 

23 
23 

25 

25 
26 

25 
25 

23 
21 

19 
16 

II 

8 
4 


y  Leonis  pr. 
Mag.  2.6 


Right 
Ascension. 


h 
10 


m 
15 


5-2^  ,0 
5.59  ^° 
5.86  ^7 

6.08 
6.25 


22 


17 
12 


6.37 

6.44 
6.46 

6.43 
6.37 

6.29 
6.18 
6.06 

5.94 
5.81 

570 
5.60 

5.51 
5.44 
5.39 

5-37 
5.36 

5.39 
5.44 
552 

5.63 

5.77 

5.95 
6.16 

6.40 


7 

2 

3 
6 

8 

II 
12 
12 

13 
II 

10 

9 

7 

5 

2 


3 

5 
8 

II 

14 
18 

21 

24 
28 


30 
33 


6.68 
6.98 

7-31  ^^ 
7.66  25 

8.01  ^ 
36 

8.71  ^ 
9.04 


33 


Declinar 
tion  N. 


4-20  16 


tf 


32.4 
31.2 

30.3 
29.8 

295 

29.5 
29.8 

30.3 
30.9 
31.7 

32.5 
33.3 
34.0 

34-7 
35.3 

35.8 
36.1 
36.3 
36.4 
36.3 

36.0 
35.6 
35.0 
34.3 
33.3 


12 

9 

5 

3 
o 

3 

5 
6 

8 

8 

8 

7 

7 
6 

5 

3 
2 

I 

I 

3 

4 
6 

7 
10 

II 


M  Urssc  Xajoils. 
Mag.  3.2 


13 
14 


32.2 

30.9 
29.5  ^^ 

26.0  '* 

19 

24.1 

22.1 

20.1 

18.1 

16.1 

14.3 
12.7 

11.4 


20 
20 
20 
20 
18 

16 
13 


Right 
Ascension. 


h 
10 


m 
17 


4-47  „ 
4.84  II 
5.16  3! 
5.42 
5.63 


26 
21 


5.77 

5.84 
5.86 

5.82 
5.74 

5.61 
5.46 
529 
5.11 
4.93 

4.76 
4.60 

4-47 
4.36 
4.28 

4-23 
4.21 

4.22 

4.27 
4.36 

4.48 
4.64 

4.85 
5.10 

5.38 

5.71 
6.07 

6.46 

6.87 

7.30 

7.72 

8.13 
8.52 


14 

7 

2 

4 
8 

13 

15 

17 
18 

18 
17 

16 

13 
II 

8 

5 


I 

5 

9 

12 

16 
21 

25 
28 

33 

36 
39 
41 

43 
42 

41 
39 


Declina- 
tion N. 


+41  55 


ti 


46.9 

46.7 
46.9 

47.6 
48.6 


2 

7 
10 

13 


49-9 
5x4 
53.1 
54.8  '7 

56.5  '' 


15 
17 


58.1 

59.5 
60.7 

61.6 

62.2 

62.5 
62.5 
62.2 
61.5 
60.5 

59.2 

57.7 
56.0 

54.0 

51.9 

49.6 
47.2 

44.7 
42.1 

39.6 


16 

14 
12 

9 
6 


3 

7 
10 

13 

15 

17 
20 

21 
23 

24 

25 
26 

25 
25 
37.1 

32.6  ^^ 

30.6 

29.0 


30  H.  TTnuc  Majoiis. 
Mag.  4.9 


Right 
Ascenaon. 


20 
16 

13 


27.7 
26.8 

26.3 


9 
5 


h 
10 


m. 
17 


60.46 
61.05 
61.56 
61.98 
62.30 

62.51 
62.60 
62.58 

62.47 
62.26 


59 
51 
42 

32 
21 

9 

II 
21 
28 


61.98 
61.64 
61.26 
60.86  ^"^ 
60.46  ^ 


34 
38 


40 

37 

33 
28 

23 
18 

10 
4 

3 

10 

18 
58.84 

2^ 

59.09  : 
59.42  ^i 

59.81 39 
60.28  ^7 
53 
60.81 
61.40 
62.04 
62.71 

6339 


60.06 

59.69 
59.36 
59.08 

58.85 

58.67 
58.57 
58.53 
58.56 
58.66 


64.08 
64.74 

65.36 


59 
64 
67 

68 
69 


66 
62 


Dedina- 
tionN. 


+  6559 


8 
14 


52.9 

537 

56.8  ^7 
59.0 


61.4 
64.0 
66.6 
69.2 
71.6^^ 


22 
24 

26 
26 
26 


22 


75.5; 

76.9^ 
77.8 

78.2 


78.2 
77.6 
76.5 
75-1 
73-2 


6 
II 
14 
19 
23 

65.5  '^ 
62.43^ 

59.2  3^ 

33 

55.9 
52.6^3 

49.3  3^ 
46.1  ^ 

^^'^   28 
40.3  ^^ 

37-9  J: 

35.8  ! 

34-^ ; 

32.9  e 


32.3 
32.2 

327 


I 

5 


Sec  S,  Tan  8 
Mean  Place 


1.375      +0.944 
55'-«>4    39".66 


1.066      +0.369 
i4».oo4    37".i3 


+0.01 
-0.4 


+0.06 
+0.5 


0.00         +0.02 
-0.4  +0.4 

[Eph  14I 


1.344       +0.898 
I2V689    s6".86 


2.459       +2.246 
Sy.oyS    66".57 


+0.01 
-0.4 


+0.05 
+0.4 


+0.03 
-0.4 


+0.14 
+0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.6 
20.6 

30.6 

Feb.    9.5 

195 
Mar.    1.5 

11.5 
21.4 

314 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

30.2 

June   9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 
Nov.  5.8 

158 

25.8 

Dec.    5.7 

15.7 
257 
35-6 


/i  HydxsB. 
Mag.  4.1 


Right 
Ascensioii. 


Sec  5,  Tan  6 
Mean  Place 


D^5,  Dm  6 


h 
lO 


m 
21 


56.70 
56.98 

57.23 

57.44 
57.60 

57.70 
57.76 
57.78 
57.76 
57.70 

57.62 

57.52 
57.40 
5728 
57.16 

57.04 

56.93 
56.84 

56.75 
56.69 

56.64 
56.62 
56.62 
56.65 
56.71 


28 

as 

21 

16 
10 


6 
8 


II 

9 

9 
6 

5 


3 
6 


12 
16 


56.80 
56.92 

5708 
57.27  II 
57.50  J^ 

58.06  ^9 

58.38  ^' 

58.72  II 

59.06  ^^ 
34 

59.40 

59.73  11 
60.03 


DecUna- 
tionS. 


-1623 


43.2 
45.8 
48.4 

51.0 
53.3 

55.5 
57.5 
59.2 
60.6 
61.8 

62.7 

63.3 
63.6 

63.7 
63.5 

63.1 
62.5 
61.7 
60.7 

59-5 

58.3 
57.0 
55.6 

54.3 
53.2 

52.1 

51.3 
50.8 

50.6 

50.8 

51.4 
52.3 
53.7 
55-4 
57.5 

59.8 
62.3 
64.9 


36 
26 
26 

23 
22 


20 

17 
14 
12 

9 

6 

3 


6 
8 


8 

5 

2 

2 
6 

9 
14 

17 
21 

23 

25 
26 


81  Leonls  lUnorls. 

Mag.  4.4 


Right 
Ascension. 


1.042       -0.294 
S5'.835    48".7i 


0.00 
-0.4 


-0.02 
+0.4 


h       m 
10    22 

56.54  ,, 
56.89  35 

57.20  II 
57.46  ll 

57.66  »° 
14 

57.80 
57.88    I 

57.91     , 
57.88    3 

57.81    7 


57.70 

57.57 
57.42 
57.26 
57.10 

56.95 
56.81 

56.68 
56.58 
56.51 

56.46 
56.44 
56.45 
56.49 
56.57 


4 

3 
o 

7 
5 

2 
I 

4 

8 

II 


IS 


56.68 

56.83  ^^ 

57.02  ^9 

22 

57.24 

57.51 


27 
31 


57.82 
58.16  34 

58.52  3^ 
58.91  ^^ 
59.31 


40 
40 


59-71  ^ 
60.11  ^ 

60.47 


Declina- 
tion N. 


+37    8 


// 


44.2 
43.8 

43-7 
44.1 

44.8 

45.8 
47.0 

48.5 
50.0 

51.5 

53.0 
54.3 
55.5 
56.4 
57.1 

57.5 
57-6 

57-4 

56.9 
56.2 

55.1 
53.9 
52.4 


4 

I 

4 

7 
10 

12 

15 
15 
15 
IS 

13 
12 

9 

7 
4 


5 

7 
II 

12 

IS 

17 


5^-7  ,, 
48.8  '9 


46.7 

44.5 
42.2 

39.8 

37.4 


21 

22 

23 
24 
24 
25 


a  Antliae. 

Mag.  4.4 


Right 
Ascension. 


23 
22 

21 


34.9 
32.6 

30.4 
28.3 

26.6  '7 

15 

25.1 
24.0 

23.3 


II 


1.25s      +0.758 
54V94I     S3".58 


+0.01 
-0.4 


+0.05 
+0.4 
[Eph  14I 


h       m 
10     23 


30 
26 

21 

16 

10 


S 
3.67 
3.97 
4.23 

4-44 
4.60 

4.70 

4.76 

4.76 

4.73 
4.66 

4.56 

4.43 
4.30 

4-15 
4.00 

3.86 

372 
3.60 

3.48 

3.39 

3.32 
3.28 
3.26 

3.27 
3.32 

3.41 

3-53 

3.70 

3.90 

4.15 

4.44 
4.76 

5.10 
5.46 
5.83 

6.19 

6-53  ,, 
6.86  33 


3 

7 
o 

3 
3 

5 
5 


4 
2 

2 

9 

7 

4 

2 

I 

5 
9 

12 

17 
20 

25 

29 

32 
34 
36 
37 
36 

34 


Declina- 
tions. 


-3037 


38.1 
41. 1 

44.2 
47.3 
50.3 

53.2 

55-9 

58.4 
60.6 

62.4 

64.0 
65.2 
66.0 

66.5 
66.6 

66.4 
65.8 

64.9 

63.7 
62.3 

60.6 
58.8 

56.9 
55.0 

53.1 

51.4 
49.8 
48.6 

47-7 
47.2 

47.2 

47.7 
48.7 

50.2 
52.1 

54-4 
57.0 

59.9 


30 
31 
31 
30 
29 

27 

25 
22 

18 

16 

12 
8 

5 

I 

2 

6 

9 
12 

14 

17 

18 

19 
19 
19 

17 

16 
12 

9 

5 
o 

5 
10 

15 
19 
23 

26 
29 


86  TJrsse  Xajorls. 

Mag.  4.8 


Right 
Ascenston. 


h       m 
10     25 

s 
0.40 
0.87  47 
1.28  4' 
1.62  34 

1.88  ^t 
18 

2.06 

2.16 

2.18 

2.12 

1.99 

1.81 

1.59 

1.34 
1.07 


10 

2 
6 

13 
18 


22 

25 
27 

0.80  ^7 

27 

0.53 
0.29  ^4 
0.06^3 

9.87  '' 
9.72 


IS 
II 


9.61 

9.54 
9.52 
9.55 
963 


7 

2 

3 
8 


13 
18 


1. 162       -0.592 
i2".887    47".62 


-o.oi 
-0.4 


-0.04 
+0.4 


9.76 

10.18  ^4 

10.48  3<^ 

10.83  35 
40 

11.23 
11.68  45 

12.17  49 

12.68  5' 
53 

S3 

14.26  5^ 
14-75  ^ 


13.21 


Dedina^ 
tionN. 


+  5624 


65.9 

66.2 
67.1 
68.4 
70.1 


3 

9 

13 

17 
20 


22 


72.1 

74-3  ,, 
76.6  ^3 

79.0  ^^ 
81.2 


22 
20 


83.2 

84.9 
86.4 

87.4 
88.0 

88.1 

87.9 
87.2 

86.1 

84.6 


17 

15 
10 

6 

I 

2 

7 
II 

15 
19 


21 

25 
26 


82.7 
80.6 
78.1 

75-5  ,, 
72.6  ^9 
29 
69.7 
66.6  3' 
63.6  3° 
60.53' 

57.^  :i 
54.8 

52.3    ^ 

50.0  ^3 

48.1  '9 

46.6  '5 
10 

45-6 

45.2 

45.2 


4 
o 


1.808      +1.506 
7».99i    78"-94 


+0.02 
-0.4 


+0.09 
40.4 
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Hean  Solar 
Date. 


Jan.    0.7 

10.6 
20.6 
30.6 

Feb.    9.6 

19-5 
Mar.    1.5 

11.5 
21.4 

31.4 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.8 

Nov.  5.8 
15.8 

25.8 
Dec.    5.7 

257 
35-7 


Sec  d,  Tan  d 
Mean  Place 


D'^a,  D«a 


9  H.  Draconis. 

Mag.  5.0 


Right  Declina- 

Ascension.        tion  N. 


h 
10 

s 

54.74 
55.68 

56.50 

57.18 

57.69 

58.03 
58.18 

58.14 
57.93 
57.57 

57.07 
56.46 

55.78 

55.05 

5429 

53-55 
52.83 

52.17 
51.58 
51.08 

50.68 
50.40 

50.23 
50.18 
50.26 

50.47 
50.81 

51.28 

51.87 
52.58 

53-40 


m 
27 


94 
82 

68 

51 
34 

15 
4 

31 

50 
61 

68 

73 
76 

74 

72 
66 

59 
50 
40 

28 

17 

5 
8 

21 

34 

47 

59 

71 
82 

91 


5431  ^ 
55-30,^ 
56.35  "^ 
57.43 


58.51 

59-57 
60.56 


108 
108 

106 
99 


+76    8 


ft 


p  Leonis. 
Mag.  3.8 


Right 
Ascension. 


68.2 

70.9  " 
72.9  '" 
75.4  II 

27 
78.1 

81.0  "9 

86.7  ^* 
89.3 


26 
23 


91.6 

93.6 
95.0 
96.0 
96.4 

96.2 

95.5 

94.3 
92.6 

90.5 

88.0 

85.1  '9 
81.9  3" 
78.6  33 

67.8  3^ 

64-3 
60.9 

57.7 


20 

14 
xo 

4 

2 

7 
12 

17 
21 

25 


54.8 

52.3 
50.1 

48.5 
47.4 

46.9 
47.0 
47-7 


35 
34 
32 
29 


as 
22 

16 

II 


4.178      +4.057 
49". 200    83 ".42 


-J-0.04 
-0.4 


+0.25 
+0.4 


h      m 
10    28 


s 
8.14 

8.70  '^ 
8.92  " 
9.10 


18 
12 


9.22 
930 

9-33 
9.32 
9.28 

9.21 
9.12 
9.01 
8.90 

8.79 

8.69 

8.59 
8.50 

8.43 
8.38 

8.34 

8.33 

8.34 
8.38 

8.44 

8.53 
8.65 

8.81 

9.00 

9.22 


8 

3 

I 

4 
7 

9 
II 

II 

II 

10 

10 

9 

7 
5 
4 

I 
I 

4 
6 


12 
16 

19 
22 

26 


28 


9.48 

9-76  ,^ 
20.08  3^ 

33 


20.41 
20.75 

21.09 
21.42 
21.74 


34 
34 

SS 
32 


Declina- 
tion N. 


4-  944 


55.9 
54.2 

52.7 

51.5 
50.6 

49.9 
49.6 

49.4 
49.5 
49.7 

50.1 

50.5 
51.0 

51.6 
52.2 

52.7 
53.2 

53.7 
54.0 

54.4 

54.6 
54-7 
54.7 
54.6 

54.3 

53.8 
53.0 

52.1 
51.0 
49.6 

48.0 
46.2 

44.3 

42.3 
40.2 

38.2 
36.2 

34-4 


x7 

15 
12 

9 

7 

3 

2 

I 
2 
4 

4 

5 
6 

6 
5 

5 
5 
3 

4 

2 

X 

o 

I 

3 
5 

8 

9 
II 

14 
16 

18 

19 

20 

21 
20 

20 
18 


1. 015      +0.172 
i7».074    58".34 


0.00        +0.01 
-0.4  +0.4 

[Bph  14] 


88  Seztantis. 

Mag.  6.4 


Right 
Ascension. 


h       m 
10     37 


2.59 

2.88 

3.14 
3.36 

3.54 

3.67 
3.75 
3-79 
3.79 
3.75 

3.69 
3.60 

3.51 
340 
330 

3.19 
3.10 

3.01 

2.93 

2.87 

2.83 
2.81 
2.81 
2.83 
2.88 

2.96 

3.07 
3.21 

3.39 
3.60 

3.85 

4.13 

4.44 
4.76 

5.10 

5.44 

5.77 
6.08 


29 
26 
22 
18 

13 

8 

4 
o 

4 
6 

9 
9 

IX 

10 
II 

9 

9 

8 

6 

4 

2 
o 

2 

5 
8 

II 

14 
18 
21 

25 

28 

31 
32 
34 
34 

33 
31 


Declina- 
tions. 


—     I  17 


If 


19.7 
21.8 
23.8 
25.6 
27.2 

28.6 

29.7 
30.5 
31.1 
31.4 

31.6 
31.6 

31.4 
31.2 
30.8 

30.3 

29.7 
29.1 

28.4 

27.8 

27.1 
26.5 

25.9 
25.4 
25.1 

25.0 
25.0 

25.3 
25.9 
26.8 

28.0 
29.4 

31. 1 
33.0 

35.1 

37.3 

39.5 
41.7 


21 
20 
18 
16 

14 
II 

8 
6 

3 

2 

o 

2 
2 
4 
5 

6 
6 

7 
6 

7 

6 
6 

5 

3 

I 


3 
6 

9 
12 

14 

17 

19 
21 

22 

22 
22 


1. 000      -0.023 

I".68l      20".22 


0.00 
-0.4 


0.00 
+0.4 


41  Leonis  Hinoili. 

Mag.  5.0 


Right 


h       m 
10    38 


45-79 
46.11 

46.40 

46.65 

46.84 

46.99 
47.08 

47.13 
47.13 
47.09 

47.02 
46.92 
46.80 
46.68 
46.56 

46.44 

46.33 
46.23 

46.14 

46.07 

46.03 
46.00 
46.00 
46.02 
46.08 

46.16 
46.28 
46.44 
46.63 
46.85 


32 
29 

25 
19 
15 

9 

5 
o 

4 
7 


Dedina- 
tionN. 


+  2337 


ft 


9 
7 

4 

3 
o 

2 

6 

8 

12 
16 

19 
22 

27 

47.41  ^9 

47.73  l^ 

48.08  35 
48.44  ^J 

48.80  ^ 
49.16  3^ 
49.50  34  I 


73.3 
72.2 

71.4 
70.9 

70.7 

70.9 

71.4 
72.0 

72.9 
73.9 

74-9 

75-9 
76.9 

77-7 
78.4 

79.0 

79.4 
79.6 

79-7 
79.5 

79.2 
78.6 

77.9 
76.9 
75.8 


II 
8 

5 
2 


5 
6 

9 
10 

10 

10 
10 

8 

7 
6 

4 
2 
I 
2 

3 

6 

7 
10 

II 
14 


74-4 

15 

72.9  ; 
71.2  '' 

^< 
67.3'' 

65.2 
63.0 
60.8 

58.7 
56.6 

54.7 
53.1 
51.7 


31 


32 
23 

21 
31 

19 

16 
14 


1,092       ■»^.438 
44».S74    8o".29 


0.00 
-0.4 


■K>.o3 

+0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Man  Solar 
Date. 


Jan.  0.7 
10.6 
20.6 

Feb.    9.6 


6  Arst^B. 

Mag.  3.0 


Right 
Ascension. 


195 

Mar. 

1.5 

11.5 

21.4 

314 

Apr. 

10.4 

20.4 

30.3 

May 

10.3 

20.3 

303 

June  9.2 
19.2 
29.2 

July    9.1 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.8 
Nov.  5.8 

15-8 

25.8 

Dec.    5.7 

157 
257 
35.7 


h       m 
10    39 


8 
53.70 

54.18 
54.59 

54-91 


48 
41 
32 
24 


55.15  ,^ 
55.30 

55.36 ; 

55.33  ,x 

55.23  ^ 

54.82 

54.54  „ 
54.21  ^^ 
53.86  35 

53.49  ^^ 


53.10 
52.72 

52.35 
51.99 
51.67 

51.39 

51.15 
50.98 

50.87 
50.83 


39 

38 
37 
36 

3a 

28 

34 

17 
II 

4 

5 


14 
22 


50.88 
51.02 

51.54^ 
51.93^^ 


52.39 
52.92 

53.49 
54.09 
54.69 


46 

53 

57 
60 

60 

60 


55.29  „ 
55.86  57 

56.38  5^ 


Declina- 
tions. 


-6356 


n 


22.3 

25-4  3' 
28.9  35 

32.6  37 

39 
^■^  38 
47-9  ^ 

54-6  !! 
29 

60.0^5 

62.1  " 
63.6  "5 
64.8  " 


65.4 

65.4 
65.0 

64.0 

62.6 

60.7 

58.5 
56.0 

53.2 

50.4 


o 

4 
10 

14 

19 

22 

25 

28 
28 
29 

22 

19 
13 


42  Leonls  Xinods. 
Mag.  5.4 


Right 
Ascension. 


42.2 
40.0 
38.1 

36.8 

36.1 
36.0 

36.5 
37.7 

39-4 
41.8 

44.6 


7 

I 

5 
12 

17 

24 

28 


h      m 
10    41 

s 
6.53 

6.88  35 
7.18  30 

7.45  '' 
7.66 


21 


7.81 
7.91 
7.96 

7.96 
7.91 

7.83 
7.72 
7.60 
7.46 

7.33 

7.19 
7.06 

6.95 
6.85 

6.77 

6.72 
6.69 
6.68 
6.70 

6.75 

6.84 
6.96 
7.11 

7.31 
7.55 


15 

10 

5 
o 

5 
8 


3 
I 

o 

8 

5 

3 

I 

2 

5 
9 

12 

15 
20 

24 

27 

7.82 
8.12  30 
8.4634 

8.83  37 
9.20  37 

9.96  3J 
10.32  ^ 


Decline 
tionN. 


+31  7 


It 


59.0 
58.1 
57.6 

57.5 
57.8 

58.4 

59.4 
60.5 

61.7 

63.1 

64.4 
65.7 

66.8 
67.8 
68.6 

69.2 

69.5 
69.6 

69.4 
69.0 

68.3 

67.4 
66.2 

64.9 
63.3 

61.5 
59.6 
57.5 
55.3 
53.0 

50.6 
48.2 

45.9 

43.7 
41.7 


9 

5 

I 

3 
6 

o 

I 
2 

4 
3 

3 

I 

o 
8 
6 

3 

I 

2 
4 
7 

9 
12 

13 
16 

18 

19 
21 

22 

23 
24 

24 

23 
22 

20 

18 


7  Arstis. 
Var.  1.6-6.6 


Ricfat 

Ascension. 


39.9 
38.5  '^ 
37.4 


II 


h 
10 


m 
41 


8 
43.85 

44.28  ^3 
4465  ^^ 

44.95 :, 
45.18*3 

14 
45.32 

45.39  : 
45.38 

45.31 
45.17 


7 
14 
18 


44.99,, 
^•76  \\ 

44.49  ^; 
44.20  ^ 

43.90  J 

43.59  „ 
43.28  3^ 

42.97  3' 
42.69 

42.43 


28 
26 

23 


42.20 
42.01 
41.87 

41.79 
41.77 

41.82 
41.94 
42.14 
42.41 

42.75 

43.16 
43.62 
44.12 

44.65 
45.19 

45.72 
46.23 
46.70 


19 

14 

8 


12 
20 
27 

34 
41 

46 

50 
53 
54 
53 

51 

47 


Declina- 
tions. 


-5913 


II 


39.9 
43.0 

46.4 
50.1 

53.9 


31 
34 

37 
38 
38 


57.7  ,, 

65.0  36 
68.434 

74-3 
76.7  '* 

78.6  ^9 

80.1  *S 

81. 1  ^^ 


81.6 
81.6 
81. 1 
80.1 
78.7 


o 

5 
10 

14 
18 


Mag.  2.8 


Right 
Ascension. 


22 

25 
27 


76.9 

74.7 
72.2 

66.8*7 
28 

64.0 

61.3 

58.9 
56.8 

55.1 


27 
24 

2Z 

17 
12 


53.9 
53.3 
53.3 
53.9 
55.1 

57.0 

59.4 
62.2 


6 

o 

6 

12 

19 

24 
28 


h   m 

10  43 


s 

4.62 

4.99 
5.31 
5.57 
5.77 

5.91 

5.98 

6.00 

5.96 

5.87 

5.74 

5.58 

5.40 

5.20 

4.98 

4.76 
4.55 

4.34 
4.14 

3.97 

3.82 

3.70 
3.61 

3.57 

3.58 

3.63 

3.74 

3.91 

4.13 
4.41 

4.74 
5.12 

5.53 
5.97 

6.42 

6.86 

7.29 
7.68 


37 
32 
26 
20 

14 

7 

2 

4 

9 

13 

16 
18 
20 
22 
22 

21 
21 
20 

17 
15 

12 

9 

4 

I 

5 

II 

17 
22 

28 

33 

38 
41 
44 
45 
44 

43 
39 


Dedinar 
tionS. 


-4857 


// 


43.0 
46.1  3' 

^^■^  35 
530  35 

56.6  36 
35 
60.1 
63.6  35 
66.9  33 
69.9 
72.7 


30 
28 


75.1 
77.2 
78.8 
80.0 
80.8 


24 

21 

16 

12 

8 


I 

6 

II 


81.0 
80.9 
80.3 

77.8  ^t 
"       18 

76.0 

71.6*3 

69.2*4 
66.7 


21 


25 
25 

23 
21 

18 

14 
8 

3 

3 
8 

15 
20 

60.1 

62.6  *5 

65.5  ^^ 


64.2 
61.9 
59.8 
58.0 
56.6 

55.8 

55.5 
55.8 
56.6 

58.1 


Sec  ^,  Tan  « 
Mean  Place 

D>a,  Dm  a 


2.277      -2.045 
53».09i    39".i2 


-0.02 
-0.4 


-0.13 
+0.3 


1. 168      +0.604 
5".  186    68".o7 


1.955      -1.680 
43'-27i    S5".88 


+0.01        +0.04 
-0.4  +0.3 

[Bphx4] 


-O.OI 

-0.4 


-O.II 

+0.3 


1.523     -1. 149 

4".037    56^.91 


-O.OI 

-0.4 


-0.07 
+0.3 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.6 
20.6 

30.6 

Feb.    9.6 

19.5 
Mar.    1.5 

11.5 
21.5 
31-4 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Nov.  5.8 

158 

25.8 

Dec.    5.7 

157 
25-7 
35-7 


I  Leonis. 
Mag.  5.3 


Right 
Ascension. 


h   m 

10  44 

45.90 
46.14 

46.33 


46.47 
46.56 
46.61 
46.62 

46.59 

46.53 

46.45 
46.36 

46.25 

46.14 

46.04 

45-94 
45.85 
45.77 
45.71 

45.66 

4564 
4563 
45.65 
45.70 

45.77 
45.88 

46.02 

46.19 

46.40 

46.65 

46.93 
47.23 
47.56 
47.90 


24 
14 


9 

5 

I 

3 
6 

8 

9 

xz 

II 
xo 

10 

9 
8 

6 

5 


5 

7 

XI 

14 

17 
ai 

25 

28 

30 
33 
34 
35 


48.25 

48.59  ^t 
48.91  ^' 


Dedinap 
tionN. 


+  1059 


ff 


58.1 
56.4 

54.9 
53.8 
52.8 

52.2 

51.9 
51.8 

52.0 
52.3 

52.7 
53.3 
53.9 

54-5 
55.1 

55.7 
56.2 

56.7 
57.0 

57.3 

57.5 
57.6 

57.5 
57-3 
56.9 

56.3 
55.5 
54.4 
53-2 

51.7 

50.0 
48.2 
46.2  ^^ 
44.1 
42.0 

39.9 

37.9 
36.1 


17 

15 
II 

10 

6 

3 

I 

3 

3 

4 

6 
6 
6 

6 
6 

5 
5 
3 

3 

3 

I 
I 
a 

4 
6 

8 

XI 

12 

15 

17 

18 


31 
21 

31 


30 
18 


S^  Ohanueleoxi. 

Mag.  4.6 


Right 


h      m 
10    44 


s 
59.96 
61.02 
61.90 
62.58 
63.07 

63.34 
63.39 
6325 
62.91 
62.39 


106 
88 
68 

49 

37 

5 

14 

34 

52 
68 


61.71 
60.89 
5996  ^^^ 

57.84  '"^ 


82 
93 


56.70 

55.55 
54.41 
53.31 
52.29 

51.37 

50.59 
49.96 

49-51 
49.27 

49.24 

49.45 
49.88 

50.54 
51.40 


1x4 

"5 
114 

no 

103 
9a 

78 
63 

45 

24 

3 

31 


43 
66 

86 

103 

5243  „^ 
53.62  "9 

54.92  \'^ 

57*66  '3» 
135 
5901 
60.28  "7 
61.43  "5 


Declina- 
tions. 


-80    4 


II 


529  ,^ 
55.8  ^9 

59.1  3^ 

62.7 

66.5 


36 
38 
39 


70.4 

74.4 

78.4 
82.2 

85.8 

89.0 
92.0 

94.5 

96.5 
98.1 

99.1 
99.6 

99.5 
98.9 
97.7 


40 
40 

38 
36 
3a 

30 

25 
30 

16 

10 

5 

I 

6 
12 

17 


30 

25 


96.0 
94.0 

88.8  ^7 

85.8  3^ 
30 

82.8 

77.0 

74.4 
72.1 


36 

23 
17 


70.4 
69.2 
68.6 
68.6 

69.4 

70.7 
72.7 

75.3 


13 

6 
o 
8 

13 

30 
26 


y  Hydise. 

Mag.  3.3 


Right 
Ascension. 


h      m 

10  45 

^^•56  ^^ 
23.86  ^^ 
24.13  ^7 
24.36 
24.54 


23 
18 


13 

9 
4 
o 

3 
6 

8 
10 

IX 

II 
II 

II 

23.99  '° 
23.90   I 

23.83    I 

23.73 
23.71 
23.72 

23.75 


24.67 
24.76 

24.80 

24.80 

24.77 

24.71 

24.63 

24.53 
24.42 

24.31 

24.20 
24.09 


23.82 
23.92 
24.06 

24.23 
24.44 


4 

3 

z 

3 

7 

10 
14 
17 

31 

25 


38 
32 


24.69 

24.97 
25.29 

25.62  ^^ 

25.96  ^^ 

35 
26.31 

26.64  ^^ 
26.96  3^ 


Declina- 
tions. 


-1544 


II 


30.6 

35.7  't 
38.2  '5 

40.5*3 

33 


42.7 
44.6 
46.3 

47.7 
48.9 


49.8 

50.5 
50.8 

51.0 
50.9 

50.6 
50.0 

49.3 
48.4 

47.4 


19 
17 
14 
13 

9 

7 

3 

3 

X 

3 

6 

7 

9 
10 

II 


13 


46.3 

45-1 
43.8  '^ 
42.6  " 

41.5 


II 
10 

7 
6 

3 

a 


40.5 
39.8 

39.2 

39.0 

39-2 

39.7 
40.6 

41.9 

43-5 
45.5 

47.7 
50.1 
52.6  ^5 


9 

13 
16 

30 
33 

24 


46  LeonlB  Hinoiis. 
Mag.  3.9 


Right 
Ascension. 


h      m 
10    48 


s 

31.77 

32.13 

32.45 
32.72 

32.95 .: 


36 
32 

27 


33.12 
33.22 
33.28 

33.29 
33.25 

33.17 
3306 

32.93 

32.79 
32.65 

32.50 

32.36 
32.24 

32.13 
32.04 

31.97 
31.92 

31.90 

31.92 

31.96 


17 
10 

6 

I 

4 
8 

II 

13 
14 
14 
15 

14 

13 
II 

9 

7 

5 

3 

3 

4 
8 


II 
16 


32.04 

32.15 

32.31  ,^ 
32.50  '9 

32.73  ^^ 

33.01 

33.32  ^^ 
33.66  ^ 
34.03  37 

34.42  ^^ 
39 

^^•^'  ,0 
35.20  39 

35.57  ^^ 


Dcdins. 
tioaM. 


+3440 


II 


334 
32.6 
32.2 

32.3 
32.7 


8 

4 
I 

4 
8 


33.5 
34.6  " 

35.9  :^ 

37.4  w 

38.9  ^ 

IS 

40.4 

41.8"^ 

43.1 '' 

II 

44.2  3 

6 


450 

45.6 

45.9 
46.0 

45.7 
45.2 


3 
I 

3 
8 


44.4 
II 

43.3 

20 

367  „ 

34-6  " 

32-3  '^ 

29.8  *5 

273  '5 

24.8 
22.3  '5 

19.9  '* 

17.6   '^ 

^       18 

13-8 


12.4 
11.4 


14 
10 


Sec  ^,  Tan  d 
Mean  Place 


1. 019      +0.194 
44'.3i7    6i".69 


5.809      -5723 
59'.23S    7i".68 


0.00 
-0.4 


+0.01 
+0.5 


.05        -0.36 
.4  +0.3 

[Bpht4) 


1.039       -0.283 
32".8i6    35".32 


1. 2 16      +0.692 
3o'.383    43"-79 


0.00 
-0.4 


-0.02 
+0.3 


+0.01 
-0.4 


+0.04 

+0.3 


APPARENT  PLACES  OF  STARS,  1914, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


Feb. 


0.7 
10.6 
20.6 
30.6 

9.6 


195 
Mar.    1.5 

21.5 
31-4 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July    9.2 

19. 1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Nov.  5.8 

15-8 

25.8 

Dec.    5.7 

15.7 
257 
35.7 


Seed,  Tan  ^ 
Mean  Place 


D>a,  Dm  a 


64Le(ml8. 

Mag.  4.5 


Richt 
Ascenskni. 


h      m 
10    50 


58.74 
59.07 

59-37 
59.63 
59.84 

60.00 
60.10 
60.16 
60.17 
60.14 

60.08 

59.99 
59.88 

59.76 

59.64 

59.52 
59.40 

5930 
59.20 

59.13 

59.07 
59.03 
59.02 

59.03 
5907 

59.14 
59.25 
59-39 
59.57 
59.78 

60.04 
60.33 
60.65 
60.99 

61.35 


33 

30 
26 

21 
16 

10 

6 


3 
6 

9 
II 

12 

12 

12 

12 
10 
10 

7 
6 

4 

I 

I 
4 
7 

II 

14 
18 
21 
26 

29 

32 
34 
36 
37 


62.08  36 
62.43  ^^ 


DecUnar. 
tloaN. 


+  25  12 


It 


23.3 
22.2 

21.3 

20.9 

20.8 

21.0 

21.5 
22.3 

23.3 
24.4 

25.5 
26.6 

27.7 
28.6 

29.4 

30.1 

30.5 
30.8 

30.8 

30.6 

30.2 
29.6 
28.8 
27.8 
26.5 

25.1 

23.5 
21.7 

19.7 

17.6 

15.3 
13.0 
10.8 

8.5 
6.4 


II 

9 
4 

I 

2 

5 
8 

10 

II 

II 

II 
II 

9 
8 


4 

3 
o 

2 
4 

6 

8 

10 

13 
14 

16 
18 
20 
21 

23 

23 
22 

33 
21 

19 

4.5 
2.8  '7 

1.4'^ 


1. 105       +0.471 
57".56o    3i".4i 


0.00 
-0.4 


+0.03 
+0.3 


lAnfUflB. 

Mag.  4.7 


Richt 
Ascwiflion. 


h      m 
10    52 

s 
43.28 
43.62  ^ 

43.91  ""^ 
44.16 

44.36 


25 

20 

15 


44.51 

44.60 

44.64 

44.64 
44.59 

44.51 
44.40 

44.27 

44.13 
43.98 

43.83 
43.68 

43-53 
43-39 
4327 

43.16 
43.08 

43.03 
43.00 

43.01 

43.06 
43.16 
43.30 
43.48 
43.72 

44.00 

44.31 
44.66  3? 


9 

4 
o 

5 
8 


3 
4 

5 
5 

5 
5 
4 

2 
I 

8 

5 

3 

I 

5 

10 

14 
18 

24 
28 

31 


38 
39 


45.04 

45-43  ,^ 
39 

46.20  ^ 
46.55  ^^ 


Dediaa- 
tionS. 


-3640 


tt 


20.2 


29 


23.1 
26.2  3^ 

32.6  3^ 

32 

38.8  3^ 
41.6 
44.2 
46.4 


28 
26 
22 
20 


48.4 
50.0 

51.3 
52.2 

52.7 

52.8 

52.5 

51.9 

50.9 
49.6 

48.1 

46.3 

44.3 

42.3 
40.2 

38.2 

36.4 
34.8 

33.5 
32.6 

32.2 

32.3 
32.9 
34.0 

35.6 

37-6 
40.1 

42.9 


16 

13 
9 

5 

I 

3 
6 

10 

13 
15 

18 
20 
20 
21 
20 

18 
16 

13 
9 
4 

I 

6 

II 

16 

20 

25 
28 


1.247      -^-745 
42".7i9    30".90 


-o.oi         -0.05 
-0.4  +0.3 

[Eph  14] 


Oroombildge  1706. 

Mag.  6.3 


a  Crateris. 
Mag.  4.2 


Right 
Asoensim. 


h      m 

10   53 

s 

2.48 

3.60  "^ 

4.61  ^^^ 

5-48 

6.16 


6.65 

6.92 

6.98 

6.83 

6.49 

5.98 

5.33 
4.57 
3.72 
2.83 

1.93 

1.04 
0.20 

9.42 

8.73 

8.14 

7.67 

7.33 

7.13 
7.08 

7.18 

7.43 

7.83 
8.39 

9-09 


87 

68 
49 


27 
6 

15 
34 
51 

65 
76 

85 
89 
90 

89 
84 
78 
69 
59 

47 
34 
20 

5 
10 

25 
40 

56 

70 

84 


96 


9.93 
10.89 

"•96 ''^ 
14.34  "* 

124 

'5-58  „, 
16.80  "» 

17.97  "^ 


Dcdinap 
UonN. 


+7813 


// 


35-8   * 
39.0  ^9 

27 
46.9  "9 

55.6  ^^ 

58.1 

A^  -,   22 
60.3 

62.0  '7 

63.2   " 
63.9     \ 


Right 

^LSOC&SIOQ. 


4 
10 


64.1 

63.7 
62.7 

61.2  '5 

59.3  '^ 

24 


56.9 

54-1 
51.0 

47.7 
44.1 


28 

31 
33 
36 
36 


40.5  „ 
36.8 

29.4  ^" 

26.0  ^ 
32 

22.8  „ 
20.0  '8 

17.6  »4 
15.6  '° 
X4.2  ^\ 

13.4 
13.2 
13.6 


2 

4 


4.901       +4.798 
6-.586    52".25 


h      m 

10   55 


31 
28 


+0.04       +0.31 
-0.4         +0.3 


8 

35.64 

35.95 
36.23 

3646  "^ 

36.66  ^° 
14 

36.80 

36.90 

36.95 
36.96 

36.93 

36.88 
36.80 

36.71    , 
36.60' 

36.49  \ 

36.38 
36.27 
36.16 
36.07 
35.98 

35.92 

35.87 

35.84 

35.83 
35.86 


10 


3 

5 

8 
9 


9 

9 
6 

5 

3 
I 

3 

5 


35.91 
36.00 

36.13 
36.29 

36.50 


9 

13 
16 

21 
24 


28 


36.74 
37.02 

37.32  ^ 
37.66  ^^ 

38.00  34 
35 

3^-35  ^^ 
38.69  34 
39.02  33 


Declinap 
tionS. 


-1750 


ti 


21.7 

24.3 
26.9 

29.4 
31.9 

34.2 
36.2 

38.1 

39.7 
41.0 

42.0 

42.7 
43.2 

43.5 
43.5 

43.3 
42.8 

42.1 

41.2 

40.2 


26 
26 

25 
25 

23 

20 

19 
16 

13 

10 

7 

5 

3 
o 

2 

5 

7 

9 
10 

II 


39.1 
37.8  '3 
36.6  " 

35.3 
34-1 


13 
12 

II 


33-0 
32.1 

31-5 
31. 1 
31. 1 

31.5 
32.3 
33-5 
35.1 
37.0 

39.2 
41.6 
44.1 


9 
6 

4 
o 

4 

8 
12 
16 

19 
22 

24 
25 


1. 051       -0.322 
34'.975    26".8o 


0.00 
-0.4 


~0.02 
+0.3 
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APPARENT  PLACES  OF  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.6 

306 
Feb.    9.6 

195 
Mar.    1.5 

11.5 
21.5 
31.4 

Apr.  10.4 
20.4 

30.4 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 
Nov.   5.8 

15.8 

25.8 

Dec.    5.8 

157 
25.7 
35.7 


Sec  8,  Tan  8 
Mean  Place 


D'^a,  Dm  a 
D^S,  Dm  6 


d  Leonls. 
Mag.  5.0 


Right 
Ascension. 


h      m 
10    56 


8 
8.04 

8.35 
8.63 

8.87 

9.07 

9.22 

932 
9.38 
9.40 

9.38 

9-33 
9.26 

9.18 

9.08 

8.98 

8.88 
8.78 
8.69 
8.61 

8.55 

8.49 
8.46 

8.44 

8.45 
8.48 

8.54 
8.64 

8.77 

8.93 
9.12 

936 

9.63 
9.92 

10.24 

10.58 


31 
38 

20 
IS 

10 
6 


7 
8 

10 

10 

10 

10 

9 
8 

6 

6 

3 

2 

I 

3 
6 

10 

13 
16 

19 
34 

27 
29 

32 
34 
34 
10.92 
1 1 .26  ^^ 
11.58  3^ 


Declina- 
tion N. 


+  44 


// 


44.0 
42.1 

403 
38.7 
37.4 

36.3 
35.5 
350 
34.8 

34.7 

34.8 

351 
35.4 
35.9 
36.4 

36.9 

37.5 
38.0 

38.6 
39.1 

39-6 

39-9 
40.2 

40.3 
40.3 

40.1 

39-7 

39.1 
38.2 

37.1 

35-7 
34.0 
32.2 
302 
28.1 

25.9 

237 
21.7 


19 
18 

x6 

13 
II 

8 

5 

2 

I 
I 

3 
3 
5 
5 
5 

6 

5 
6 

5 
5 

3 

3 

I 

o 
2 

4 
6 

9 
II 

14 

17 
18 

20 

21 

22 

22 

20 


1.003       +0.071 
7M83    45"-97 


0.00 
-0.4 


0.00 
+0.3 


/S  Ursse  Majoils. 
Mag.  2.4 


Richt 
ABccnsion. 


h       m 
10     56 


s 
41.84 

42.33 
42.78 

43.16 
43.48 


49 
45 
38 
32 
23 


43.71  ^^ 
43.86  'I 

43.93  ; 
43.92 

43.84  * 
14 

43.70 
43.51  '^ 

43.28  ^3 

43.03  ^ 
42.76 


27 
27 


42.49 
42.23 

41.98 
41.57  11 


26 

25 

22 


41.41 
41.29 
41.21 
41.18 
41.20 


16 

12 
8 

3 

2 

7 


41.27 
41.39 

^'•5^2^ 
41.82  ^^ 

30 


12 
19 


42.12 

42.48 
42.89 

43.35 
43.84 
4436 


36 

41 
46 

49 

52 
54 


44.90 

45.43  r. 
45.94 


51 


Declina- 
tion N. 


+  5650 


ft 


O 

6 
10 


21.7 
21.7 
22.3 

23.3  ^. 

24.8  '5 

19 

26.7 

28.9 

31.3 

33.7 
36.1 


22 

24 

24 

24 
22 


38.3 
40.4 

42.1 

43.5 
44.4 

44.9 
45.0 
44.6 

43.8 

42.5 

40.9 

38.9 
36.5 
33.9 
31.1 

28.1 
25.0 
21.7 
18.5 

15.3 


21 

17 

14 

9 

5 

X 

4 
8 

13 
16 

20 

24 
26 

28 
30 

31 
33 
32 
32 
31 


28 
26 

23 


12.2 
9.4 

6.8 

2.6^9 

13 

0.4     9 
O.I     3 


1.828        +1.530 
39».674    37"i4 


+0.01         +0.10 
-0.4  +0.3 

[Eph  14I 


a  TJrsfle  Xajoiis. 
Mag.  2.0 


Richt 
Ascension. 


h       m 
10     58 


28.49 
29.04 

29.55 
29.99 

30.35 

30.61 

30.78 
30.85 
30.83 

30.73 

30.55 
30.32 
30.04 

29.73 
29.40 

29.06 
28.73 
28.42 
28.14 
27.89 

27.68 
27.52 

27.41 
27.36 

27.36 

27.43 
27.56 

27.76 

28.03 

28.37 

28.77 
29.23 

29.75 
30.31 
30.90 

32.10"" 
32.69  ^9 


55 
51 
44 

36 
26 

17 

7 

2 

10 
18 

23 
28 

31 
33 
34 

33 

31 
28 

25 
21 

16 
II 

5 
o 

7 

13 
20 

27 
34 
40 

46 

52 

56 

59 
60 


Declina^ 
tionN. 


+  62  12 


tf 


39-6   , 
39-8   ! 

40.5  j; 
41.8  '3 

43.5 '' 

21 

48.0  ^4 
50.6 
53.2 
55.7 


58.1 
60.2 
62.0 

63.3 
64.3 

64.7 
64.7 
64.2 

63.3 
61.9 

60.0 

57.8 

55.3 
52.5 
49.4 


26 
26 

25 
24 


46.2 
42.9 

39.5 


21 
18 

13 
10 

4 

o 

5 

9 

14 

19 

22 

25 
28 

31 
32 


33 
34 

36.1  34 
32.8  33 

29.6 
26.7 
24.1 
21.9 
20.1 


32 

29 
26 


18.8 
18.0 
17.9 


22 
18 

13 


8 


2.145       +1.898 
25*-948    55"-90 


+0.01 
-0.4 


+0.12 
+0.3 


X  LeonlB. 
Mag.  4.7 


Right 


h 
II 

s 

35.79 
36.11 

36.39 
36.64 

36.84 

36.99 
37.10 

37.16 

37.19 
37.17 

37.13 
37.06 

36.98 
36.88 

36.78 

36.68 

36.58 

36.49 
36.40 

36.33 

36.28 
36.24 
36.22 
36.22 
36.25 

36.31 
36.40 

36.52 
36.68 
36.87 


m 
O 


32 
28 

25 
20 

15 

II 
6 

3 

2 

4 

7 
8 

10 

10 

10 

10 

9 
9 
7 

5 

4 

2 
o 

3 
6 

9 

12 

16 

19 
23 


Dedisa- 
ticnN. 


27 


37.10 

37-37  ,^ 
37.66  ^9 

37.98  ^' 
38.32  3^ 

38.66 
39.00  34 

39-33  ^ 


+  747 


n 


^'•^  18 
59.5  „ 

57.8  '^ 

56.4  '' 

55.3 


54.5 
53.9 
53.6 
53-6 
53.7 

54.0 

54.4 

54-9 

55.5 
56.1 

56.7 
57.3 
57.8 

58.3 
58.7 

59.0 
59.2 
59.3 
59.2 
59.0 

58.6 

57.9 

57.1 
56.0 

54-6 

53.1 
51.3 
49.4 
47-3 
45.1 

430 
40.9 

38.9 


II 
8 

6 
3 


4 

5 
6 

6 

6 

6 

5 
5 
4 
3 


7 
8 

II 

14 

15 

18 

19 
21 

32 
21 

31 
20 


1.009         +0.137 

34«.9i7    64".64 


0.00 
-0.4 


+0.01 
+0.3 


APPARENT  PLACES  OF  STARS,  1914 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


fA  Leonis. 

^'  Untt  Xajoxls. 

/^  Cratexis. 

($^  Leonis. 

Mom  Solar 

Mag.  5.7 

Mag.  3. a 

Mag.  4.5 

Mag.  2.6 

Dote. 

Risht 

Declinop 

Right 

Declina- 

Right 

Declina- 

Right 

Decline 

Ascension. 

tion  N. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h       m 

•       / 

h       m 

•       / 

h      m 

0      / 

h       m 

»      f 

II      2 

+    2  24 

II      4 

+44  57 

1/ 

II      7 

—  22  21 

11  9 

+  2059 

Jan.    0.7 

3^-^7  „ 

80.1 

s 

51.64 

41.5    , 

9 

WW 

16.3 

s 
33.24  _ 

r  r 

34.3    ^^ 

10.7 

32.18  3^ 
32.46  '^ 

78-^  Z 

52.05  * 

41.0   ^ 

26.47  ^ 

18.9  ^; 

33.57  z 

32.9  ^4 

20.6 

76.2  ^9 

52.42  ^' 

41.0  ° 

26.76  ^9 

21.6^7 

33.88  3^ 

31.8   " 

30.6 

3270  l"" 

74-5   I 

52.75  f^ 

41.4   ^ 

27.01  ^^ 

2Aa28 
24.4 

26 

34.14, 

31.0     ^ 

Feb.    9.6 

20 

32.90  ^^ 

73.1  '* 

5302 "' 
20 

42.3  .^ 

20 

27.21  ^^ 

**z  z  26 
27.0 

25 

34.37  ,^ 

30.6      ^ 

19.5 

3306 

71.9    » 
71.I    » 

70.4  ; 

53.22 

15  0 
47.0 

27.37  „ 

^9-5  ^, 

34.54  „ 

30.5 

Mar.    1.5 

33.17  ", 

53.36  ^4 
53.44  z 

27.48 » 

31.8^3 

34.67  '5 

30.7      ^ 

11.5 

3323  , 

27.55  ; 

33-9  ,^ 

34.74  ; 

31.2      5 

32.0 

32.8      ^ 
10 

21.5 

33.26  3 

70.1  3 

53.46  ^ 

49-o^ 

27.57  ' 

35-8 

37.4 ,; 

34-77   X 

31.4 

33.25 

69.9  * 

0 

53.42  4 

•  •    ^   20 
51.0 

20 

27.56  ^ 

34.77   ° 

Apr.  10.4 

33.20 

699  , 

53.34  „ 

53°  18 

27.51  , 

38-7  .0 

34.72 
34.66   \ 

33-8  ,„ 

20.4 

33.14  „ 

33.06    8 

70.1 

53.21  '3 

27.44  ; 

39.7 

34-8   ° 

30.4 

70.4  3 

53.06  ^s 

27.35  ' 

40.4       \ 

34.57   ' 

35-8  " 

May  10.3 

32.96    ° 

70.8  ^ 

52.89  ;7 
52.71  ® 

57-8   * 

27.25  „ 

40.9    5 

34-47  „ 

36.8  ^l 

20.3 

32.86    « 

71.3  ^ 

58.8  " 

27.14  " 

41.I    =» 

34.36  " 

37.7   , 

10 

s 

«9 

7 

12 

I 

12 

7 

30.3 

32.76 

71.8 

72.4  ! 
73.0  ° 

52.34  ! 

52.18    J 

59-5    ^ 

27.02 

41.0 

34.24  „ 

38.4    , 

June   9.2 

32.67    9 

59.9 : 

26.91    " 

40.6  4 
40.0  ° 

34-»3  " 

38.9   f 

19.2 

32.58    ' 

59.8    ' 

26.80  " 

34.03  ,^ 

39-3    , 

29.2 

32.49  ; 

73.5  5 

74..^ 

52.02    ^ 

59-4   i 

58.6   * 
II 

26.69  " 

39-2   * 

10 
33.93      « 

33.85      5 

39.6   3 

July    9.2 

32.42  \ 

51.89  *3 
11 

26.60     I 

8 

38.2  " 
12 

39.6  \ 

19.1 

32.37      . 

74.6 

51.78    _ 

51.70  ! 
51.64  f 

57.5  „ 

26.52 
26.46    ^ 

37.0 ,, 

33.78         s 

39.4    . 

29.1 

32.33     , 

750      ^ 

560  ^^ 

35-7   ^ 

33.74      ^ 

39.0  * 

Aug.    8.1 

32.30    3 

75.3  : 

54-3  1 

26.42    ^ 

34.3   t 

33.71      ^ 

38.5   1 
37-7  „ 

18.1 

32.30    \ 

75.6  \ 

51.62  » 

52-3  "! 

26.40    * 

32-8   ! 

33.70 

28.0 

32.33  : 

75-7   I 

51.64  " 

50.0  '3 

26.41    ^ 

31.4  ^ 

33.72      ^ 

36-7  Z 

5 

1 

5 

25 

4 

13 

5 

12 

Sept.  7.0 

32.38 

75-6 

5^-^  10 

47-5  „ 

26.45    „ 
26.53  ,; 

30.1 

33.77    ^ 

35-5 

34-°  x6 
324  ,8 

17.0 

32.47  ,^ 

75-3   2 
74.7   J 
73-9  „ 

51.79   ° 

44.8  "7 
**     a8 

42  0 :° 

29.0  " 

33.86    9 

26.9 

32.75  t 

51.94  '^ 

26.64  " 
26.80  '^ 

28.1    \ 
27.5    , 

33.98  " 

Oct.    6.9 

52.13  2 

39-^  !' 

34.13  J 

16.9 

32.94 ,: 

72.8 

52.37  ^ 

36.2  »9 

20 
27.00 

2 
27.3 

34.33  ,, 

28.6  *" 

33 

13 

28 

29 

24 

I 

23 

21 

26.9 

7^-5     T/i 

68.1  ^* 

52-65  „ 

33.3  ,8 
30- 5  'I 

27.24  ,^ 

27.4      . 
28.0     ^ 

34.56 

26.5  „ 

Nov.   5.8 

52.98  11 

27.51  11 

34.83  'J 

24-2  '^ 

15.8 

33.72  ^9 

53.35  ,1 

27-8  'I 

27.82  3^ 

28.9      9 

3513^^ 

21.9  "3 

25.8 

34.04  \ 

66.1  '° 

53.75  ^ 

25-4  '* 

28.16  34 

30.3  X 

35.46  33 

»9-6  "^ 

Dec.    5.8 

34.37  :^ 

64.0  " 

54.18^3 

23.3  " 

28.51  35 

32.1    ^** 

35.81  I 

^7-4  " 

34 

22 

43  ■             17  1 

36 

21 

21 

15.7 

34.71  ^. 

61.8 

54.61 

21.6 

28.87 

34.2      ^ 

36.17  ,, 

'5-3  ,„ 

25.7 

35.05  ^^ 

59-6  " 

55.05  ^ 

20.3  ^l 

19.5  ^ 

29.22  35 

3^-^  2^ 

39.2  ^"^ 

36.52  35 

'3-4  Z 

35.7 

35.37  ^ 

57.5  " 

55.47  ^ 

29.56  34 

36.87  35 

Sec  «,  Tan  ^ 

1. 001   +0.042 

1. 413       +0.999 

1. 081       -0.41 1 

1.071       +0.384 

Mean  Place 

3i».o6a    8i".76 

5«>'.o83    5S".3i 

25*.58a    22".52 

32".238     42".I2 

D>a,  Dm  a 

0.00          0.00 

+0.01         +0.06 

0.00        -0.03 

0.00        +0.02 

D^^,  D«^ 

-0.4 

+0.2            1 

-0.4 

+0.2 

-0.4 

+0.2 

-0.4 

+0.2 

[Eph  X4I 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WAvSHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.6 

Feb.    9.6 

19.6 
Mar.    1.5 

"•5 
21.5 
31-4 

Apr.  10.4 
20.4 

304 
May  10.3 

20.3 

303 
June  9.3 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 
Nov.   5.8 

158 

25.8 

Dec.    5.8 

157 
25.7 
35-7 


Sec  d,  Tan  d 
Mean  Place 


0  LeonlB. 
Mag.  3.4 


Right 


h 
II 


m 

9 


8 
44-64 
44.96  \ 

45.26  3^ 

45.52 

45-74 


26 
22 


45-91 
46.03 

46.10 

46.13 
46.13 

46.09 
46.02 

45.94 
45.84 
45.74 

45.63 

45.53 

45.43 

45.34 
45.26 

45.20 

45.15 
45.13 
45.12 

45.14 

45.19 
45.27 
45.39 
45-54 
45.73 


17 

12 

7 

3 
o 

4 

7 
8 

10 

10 

II 

10 
10 

9 
8 

6 

5 

3 


5 

8 

12 

IS 
19 
23 


26 

30 
32 


45.96 
46.22 

46.52 

46.84 

47.18  34 

35 

47.53  ,, 
47.88  35 

48.22  34 


Dedina- 
tiooN. 


+  1553 


// 


53.0 

51.4 
50.0 

49.0 
48.3 

47.9 

47.9 
48.1 

48-5 

49-1 

49-9 
50.7 
51-5 
52.3 
53.1 

53-8 

54.3 
54.8 

55.1 
55.3 

55.3 
55.2 

54.9 
54.4 
53.7 

52.7 
51.6 

50.3 
48.7 
47.0 


16 

14 
10 

7 

4 

o 

a 

4 
6 

8 

8 
8 
8 
8 

7 

5 
5 

3 

2 

o 

I 

3 

5 

7 
10 

II 

13 
16 

17 
19 


21 


45.1 
430 
40.8  " 
38.6  " 

36.4  " 


34.2 
32.2 

30.4 


22 


20 
18 


1.040      -^0.285 
43'-709    59".27 


0.00 
-0.4 


+0.02 
+0.2 


y  TJrse  Xajoiis. 
Mag.  3.7 


Risht 


h 
II 


m 
13 


8 

51.45 
51.81 

52.15 

52.44 
52.69 

52.88 
53.02 

53.11 

53.14 

53.13 

53.08 

52.99 
52.89 
52.76 
52.63 

52.49 

52.35 
52.22 

52.10 

52.00 

51-91 
51.84 

51.80 
51.78 
51.79 

51.84 

51-92 
52.04 
52.20 
52.40 


36 

34 
29 

25 
19 

14 
9 

3 

I 

5 

9 
10 

13 
13 
14 

14 

13 
12 

10 
9 

7 

4 

2 

I 
5 

8 
12 
16 
20 

25 


28 


52.65 
52.93 

53.25  " 
53.61 

5398 


36 
37 
39 


54.37 
54.76 

55.13 


39 
37 


Declina- 
tion N. 


+33  33 


// 


38.0 

37.0 

36.4 
36.2 

36.5 

37.1 
38.1 

39-3 
40.8 

42.3 

43.9 

45.4 
46.8 

48.1 

49.1 

49-9 
50.4 
50.7 
50.7 
50.3 

49.7 
48.8 

47.6 
46.1 

44.4 

42.5 
40.4 

38.1 

35.7 

33.1 


10 
6 

2 

3 
6 


o 

2 

5 

5 
6 

5 
4 

3 
o 

8 

5 

3 
o 

4 
6 


9 
12 

15 
17 
19 

21 

23 
24 
26 
26 


30.5 
27.9 

25.3 
22.9 
20.6  ^3 


26 
26 

24 


18.6 
17.0 

15.7 


20 


16 
13 


1.200      +0.663 
50". 254    49".59 


0.00        +0.04 
-0.4  +0.2 

[ttph  ul 


6  Cratezls. 

Mag.  3.8 


Right 


h 
II 

s 
2.97 
3.29 

3-57 
3-83 
4.04 

4.20 
4.32 
4.40 
4.43 
4.43 

4.40 

4.34 
4.26 

4.17 

4.07 

3.97 
3.87 
3.77 
3.67 
3.59 

3.52 
3.46 
3.42 
340 
3.41 

3.45 
3.52 
3-62 

3.77 
3.95 

4.18 

4.44 

4-74 
5.06 

5.40 

5.75 
6.09 

6.42 


m 
15 


32 
28 
26 

21 
16 

13 

8 

3 
o 

3 

6 
8 

9 

10 

10 

10 

10 

10 

8 

7 

6 

4 

a 


7 
10 

15 
18 

23 

26 

30 
32 
34 
35 

34 
33 


Declina- 
tions. 


-14  18 


n 


45.8   ^5 
48.3 
50.7 
52.9 


25 
24 
22 


550 

56.9 

58.5 

59.9 
61. 1 

62.0 
62.6 
63.0 
63.2 
63.1 

62.9 
62.5 
61.9 
61. 1 
60.2 

59.2 
58.2 

57.1 
56.1 

55.1 

54.2 

53-6 
53.1 
52.9 
53.1 

53.6 
54-5 
55.7 
57.3 
59.1 


21 

19 
16 

14 
12 

9 

6 

4 

3 
I 

3 

4 
6 
8 

9 
10 

10 
II 
10 
10 

9 

6 

5 


9 
12 

16 

18 

22 


61.3 
63.6  ^3 
66.0  ^4 


1.032       -0.255 
2-.383    46".79 


0.00 
-0.4 


-0.02 
+0.2 


ff  Leonis. 
Mag.  4.1 


Riclat 
Ascension. 


h 
II 


m 
16 


8 
42.95 
43.27 
4356 
43.82 

44.03 

44.20 

44.33 
44.41 

44-45 
44.45 

44.42 
44.36 

44.29 
44.20 

44.11 

44.01 

43.92 

43.83 

43.74 
43.66 

43.60 

43.55 
43.52 

43.51 
43.52 


32 

29 
36 

21 
17 

13 
8 

4 
o 

3 

6 

7 
9 

9 

10 

9 

9 

9 
8 

6 

5 

3 

I 


8 
10 


43.56 
43.64 

43.88  ^4 
44.06 


44.28 

44.54 
44.82 

45.14 
45.47 

4581 

46.15 
46.48 


22 

26 
28 

32 

34 

34 
33 


Declina- 
tion N. 


+    629 

59-7 


20 


57.7 

56-0  ;7 
54.5  '^ 

53-2 


52.3 

51.7 

51.3 

51. 1 
51.2 

51.5 
51.9 
52.3 
52.9 
53-5 

54.1 

54-7 
55-2 

55-7 
56.2 

56.5 
56.8 

56.9 

56.9 
56.8 


13 

9 

6 

4 

3 
I 

3 

4 
4 
6 
6 
6 

6 

5 
5 
S 
3 

3 
I 

o 

I 

4 


56.4  . 
55.9  I 
55.1 

^^        ID 

54-1 
52.8  '3 

47-6  J 

45-5 

43.3 

41. 1 

39.0 
36.9 


21 
22 

23 


21 
21 


1.006         +O.II4 
42'.  175     63".20 


0.00 
-0.4 


+0.01 

+0.2 


APPARENT  PLACES  OF  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


IfcanSdar 
Date. 


Jan.    0.7 

10.7 
20.6 
30.6 

Feb.    9.6 

19.6 
Mar.    1.5 

21.5 
314 

Apr.  10.4 
20.4 

304 
May  10.3 

20.3 

30-3 
June  9.3 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 

Nov.   5.8 

15.8 

25.8 

Dec.    5.8 

157 
25-7 
35-7 


TT  Centaul. 

Mag.  4.3 


Right 
Asccnsioii. 


Sec  5,  Tan  8 
Mean  Place 


h 
II 

8 
5.89 

6.22 
6.49 

6.70 
6.84 
6.91 
6.92 

6.88 

6.78 
6.64 
6.47 
6.27 
6.05 

5.82 
5.58 
5.33 

509 

4.87 

4.66 
4.48 

4-33 
423 
4-17 

4.17 
4.24 
4.36 
4.56 
4.82 

5.14 
5.52 
5.96 
6.42 
6.91 

7.40 
7.89 

8.35 


m 
17 


44 

39 

33 
27 

21 

14 

7 

I 

4 
10 

14 

17 
20 

22 

23 

24 
25 
24 
22 

21 

18 

15 
10 

6 


12 
20 
26 

32 

38 
44 
46 

49 
49 

49 
46 


Dedinar 
tionS. 


-54   o 


f/ 


58.6  "* 
61.8  3» 

65.2  34 

68.7  II 

72.3         . 

75-9^ 
79.4  II 

82.8  34 

85.9  ^^ 


88.7 

91. 1 

93.2 

94-9 
96.1 

96.9 
97.2 
97.0 
96.4 

95.3 

93.9 
92.0 

89.9 

87.5 
85.0 

82.4 

79-9 

77.5 
75.4 
73.7 

72.4 
71.6 

71.3 

717 
72.6 


28 

24 

21 

17 
12 

8 

3 
2 

6 

zi 

14 

19 
21 

24 

25 

26 

25 
24 

21 

17 
13 

8 

3 
4 

9 
16 


t  Leonis. 

Mag.  4.0 


Ristet 


21 


74.2 

78.8  ^5 


m 
19 


h 
II 

27.31 
27.64  ^3 
27.94  3 
28.20 
28.42 


26 
22 
18 


28.60 
28.73 
28.81 

28.85 
28.86 

28.83 
28.78 
28.70 
28.62 
28.52 

28.42 
28.32 
28.23 
28.14 
28.06 

28.00 

2795 
27.91 

27.90 

27.91 

2795 
28.02 

28.13 

28.27 

28.45 


13 
8 

4 

I 

3 

5 
8 

8 

10 

10 

10 

9 

9 
8 

6 

5 
4 
I 

I 

4 

7 
II 

14 
18 

21 


1.702 
4".82i 


-1-377 


l'/ 


70-53 


-o.oi 
-0.4 


-0.09 
+0.2 


26 
29 

31 


28.66 

28.92 
29.21 

29.52 
29.86  3^ 

34 
30.20 

30.55  11 
30.88  33 


Decima- 
tion N. 


+  1059 


// 


66.0 
64.2 
62.6 
61.3 
60.3 

59.6 

59-2 
59.1 
59-3 
59-6 

60.1 
60.7 
61.4 
62.1 
62.8 

63.4 
64.0 

64.6 

65.0 

65.3 

65.6 
65.6 
65.6 

653 
64.9 

64.3 

63.4 
62.4 

61. 1 
59-6 

57.9 
55.9 
53.9 
51-7 
49-5 

47-3 
45.2 
43-2 


x8 
16 

13 
10 

7 

4 

I 

2 

3 
5 

6 

7 

7 

7 
6 

6 
6 

4 
3 
3 


3 
4 
6 

9 
10 

13 
15 
17 

20 
20 
22 
22 
22 

21 
20 


1. 019      +0.194 
26'. 506    71". 12 


0.00        +0.01 
-0.4  +0.2 

[Bph  14] 


r  Leonis. 

Mag.  5.2 


Right 
Ascension. 


h 
II 


m 
23 


8 
31-60 

31.92 
32.22 
32.48 
32.69 

32.87 
3300 
33.09 
33.13 
33.14 

33.12 

33.07 
33.01 

32.93 
32.84 

32.74 
32.65 

32.55 
32.47 
32.39 

32.32 
32.27 
32.23 
32.21 
32.22 

32.25 

32.32 
32.42 

32.56 

32.73 

32.94 
33.19 
33.47 
33.78 

34.11 


32 
30 
26 
21 
18 

13 

9 

4 

X 


5 
6 

8 

9 
10 

9 
10 

8 

8 

7 

5 
4 
2 


7 
10 

14 

17 
21 

25 
28 

31 
33 
34 


34.45  ,. 
34.80  35 


35.13 


SS 


Declina- 
tion N. 


+  3  19 


It 


45.3 

43.3 
41.4 


20 

19 
17 


^^•^  i^ 
38.3  '^ 


37.2 

36.3 
35.8 

35-5 
35.4 

35-4 

35.7 
36.0 

36.5 
370 

37-6 
38.1 
38.7 
39-3 
39.8 

40.3 
40.7 

41.0 

41. 1 

41. 1 

40.9 
40.6 
40.0 

39.1 
38.0 

36.6 
350 
33-2 
31.2 
29.0 

26.8 
24.6 
22.5 


II 

9 
5 

3 

I 


3 

3 

5 

5 
6 

5 
6 

6 

5 
5 

4 

3 

I 

o 

2 

3 
6 

9 
II 

14 

16 
18 
20 
22 
22 

22 
21 


1.002       +0.058 
30". 899    48".  10 


A.  Draoonis. 
Mag.  4.Z 


Risht 
Ascension. 


h 
II 


m 

?6 


S 
21.83 


74 


"•57  69 
23.26  ^ 


23.86 
2437 

24.77 

25.04 

25.19 
25.22 

25.13 


60 

51 
40 


27 

15 

3 

9 
20 


24.64  l^^ 

24.27  3' 

23.39  I 

22.90 

22.41    ^? 

48 

21.93   ^ 

21.48^5 

21.06  ^ 

38 

20.68 

31 
26 

18 

10 

2 


20.37 
20.11 

19.93 
19.83 


6 
16 


19.81 

19.87 

20.03 

20.28  ^5 

20.63  35 
44 

21.07 

21.60  ?3 


22.21 
22.88 


61 
67 


23.61  ^3 
76 

24.37  „ 

25.14 ;; 
25.89  ^^ 


Declina- 
tion N. 


+  6947 


ti 


62.1 
62.2 
62.9 
64.1 

65.9 


I 

7 

12 

18 
22 


68.1 

70.7 

73.4 

76.3 
79.1 

81.8 

84.2  "^ 

86.3 " 

88.0  '7 
89.2 


36 

27 

29 
28 

27 


12 


89.9 
90.1 

89.7 
88.8 

87.5 


4 

9 

13 
x8 


22 


85.7 

80.8  ^7 

77.9  II 
74.6  33 

34 
71.2 


67.6 


36 


64.0  3^ 
60.3  37 


36 

35 

32 

44.6^5 

20 


56.7 

53.2 
50.0 


42.6 

41. 1 
40.2 

39-9 


15 

9 
3 


0.00 
-0.4 


0.00 
+0.2 


2.896      +2.718 
i8'.842    8i".io 


+0.01 
-0.4 


+0.18 
+0.1 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


MeanSokur 
Date. 


Jan.  0.7 
10.7 
20.6 

30.6 

Feb.    9.6 

19.6 
Mar.    1.5 

21.5 
31.5 

Apr.  10.4 
20.4 

30.4 
May  10.3 

20.3 

30.3 
June  9.3 

19.2 

29.2 

July    9.2 

19.2 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 
Nov.   5.9 

15.8 

25.8 

Dec.    5.8 

15.7 
257 
35.7 


S  HydTK. 

Mag.  3.7 


Right 
Ascensioa. 


h 
II 


m 
28 


s 
46.52 

46.87 
47.19 

4747 
47.70 

47.89 
48.02 
48.11 
48.16 
48.16 

48.14 
48.08 

47.99 
47.89 

47.78 

47.65 
47.52 

47.39 
47.27 

47.15 

47.04 

46.95 
46.87 

46.82 

46.80 

46.82 
46.87 
46.97 
47.11 
47.30 

47.53 
47.81 

48.13 
48.47 

48.84 

49.22 
49.60 
49.96 


35 
3a 
28 

23 
19 

13 

9 

5 
o 

2 

6 

9 
10 

II 
13 

13 

13 
12 

12 

II 

9 
8 

5 

2 


5 
10 

14 
19 
23 

28 
32 
34 
37 
38 

38 
36 


Dedma- 
tionS. 


—  31  22 


tf 


45.7 
48.4 

51.2 

54.1 

57.1 


27 
28 
29 

30 
28 


28 
26 


59-9 
62.7 

^5-3  ,, 

67.6  ^^ 

69.7  " 


71.6 

73.1 
74.3 
75.3 
75.8 

76.1 
76.0 

75.6 

74.9 
74.0 

72.7 

71.3 
69.7 

68.0 

66.3 

64.6 
63.0 
61.6 
60.5 

59.7 

59.3 
59.3 
59.8 
60.8 
62.3 


19 

15 
12 

10 

5 
3 

I 
4 
7 
9 
3 

4 
6 

7 

7 
7 

6 

4 
I 
8 

4 

o 

5 
10 

IS 
18 


64.1 
66.3 
68.8  ^5 


22 


A.  Centauii. 
Mag.  3.3 


Right 
Aaccnsion. 


h 
II 


m 
31 


48.36 
48.90  54 

49.39  z 

49.81  4^ 

50.16  ^5 

27 

50.43  ,^ 
50.62  '9 

50.72  '° 

50.75 
50.7  X 


3 

4 

10 


50.61 

50.44 
50.23 

49.98 

49.69 

49.38 

49.05 
48.71 

48.37 
48.05 

47.74 
47.46 

47.23 
47.05 
46.93 

46.88 
46.91 
47.02 

47.23 
47.52 

47.89 

48.33 
48.84 

49.40 
49.99 


17 
21 

25 
29 

31 

34 
34 
32 
31 

28 

23 
18 

12 


3 
II 

21 

29 

37 

44 

51 
S6 

59 
60 


5^-59  ,, 
51.18  59 


Declina- 
tion S. 


—  62  32 


n 


245 

275  ^° 
30.8  33 

3*-*  37 

38-^  38 
41 -9  f, 

49.2   3 
52.6  34 
32 

58.7  II 
61.2*5 

63.3  " 
64.9 


16 


66.1 
66.8 
66.9 
66.6 
65.8 


12 

7 
I 

3 
8 

13 


^4.5  „ 
62.8  '7 

60.7  " 

58.3 

55.7 


24 
26 

27 


51.75 


57 


53.0 
50.2 

47-5 

45.1 
42.9 

41.2 
40.0 

39-3 
39-2 

39.7 

40.9 

42.7 
44-9 


28 

27 
24 
22 

17 

12 

7 
I 

5 
12 

18 
22 


V  Leonis. 

Mag.  4.5 


Right 
Ascension. 


h       m 
II     32 

33.34  ,^ 
33.66  3* 

33.96 
34.22 

34.45 


30 
26 


23 
18 


34.63 
34.77 
34.87 
34.92 
34.94 

34.93 
34.89 
34.83 
34.75 
34.67 

34.58 

34.49 

34.39 

34.31 
34.22 

34.15 

34.09 

34.05 
34.02 

34.02 

34.04 
34.10 

34.19 
34.32 

34.49 
34.69 

34-93 
35.21 

35.52 

35.84 

36.18 
36.52 


14 
10 

5 

2 


4 
6 
8 
8 

9 

9 
10 

8 

9 

7 

6 
4 

3 
o 

2 

6 

9 

13 

17 
20 

24 
28 

31 
32 
34 

34 


7t  ChffTWgPl^1ltt#t 

M^.  5.7 


Declina- 
tions. 


—    020 


// 


36.86  34 


57.6 
59.8 
61.8 
63.6 
65.2 

66.5 
67.7 

68.5 
69.0 

69.3 

69.4 

69.3 
69.2 

68.9 

68.4 

67.9 
67.4 

66.8 
66.2 
65.6 

65.0 

64.5 
64.1 

63.7 
63.5 

635 

63.6  ' 

64.0  * 
64.6  * 

65.5  ^l 

66.7 

68.2  *S 
69.9^^ 

71.8  »9 

^^  ^  21 

73-9  ,, 
22 

76.1 

80.5 " 


22 

20 
18 
16 

13 
12 

8 

5 

3 

I 

I 

I 

3 
5 
5 

5 
6 

6 

6 

6 

5 
4 

4 

2 


Right 
Ascension. 


h 
II 

s 
41.90 

42.79 

43.59 
44.28 

44.84 

45.26 

45.55 
45.69 
45.70 
45.58 

45.34 

44.99 

44.54 
44.01 

43.40 

42.75 
42.05 

41.34 
40.62 

39.92 

39.26 
38.66 

38.14 
37.72 
37.43 

37.27 
37.26 

37.41 
37.72 
38.18 

38.79 
39.54 
40.39 
41.33 
42.31 

43.32 
44.30 
45.24 


m 

33 


89 
80 

69 
56 

42 

29 

14 

I 

12 
24 

35 

45 

53 
61 

65 

70 

71 

72 

70 
66 

60 

52 
42 

29 
16 


15 

31 
46 

61 

75 
85 
94 
98 

lOI 

94 


tiaoa 


-75*4 


tt 


55<>„ 
60.8'* 

71.5 
75.4^' 

79-3^^ 
83.239 

86.937 
35 
90.4 

93-7^ 

96.6^ 

2? 

99.1  5 


20 

15 


II 


lOI.I 

102.6 
103.7 
104. 1  * 

104.1 ; 
103.5^, 

102.3 
100.7 
98.7*' 

96.2  «s 

00.6 

84.8^ 
82.0^ 

79-511 

22 

75.7  ° 
74.6" 

74.1  I 
74.33 

76.5,^ 


78,6 


Sec  d,  Tan  6 
Mean  Place 


1. 171      -0.610 
46:16s    54".27 


D'^a,  Dm  a 


0.00 
-0.4 


-0.04 
+0.1 


2.169       ""'.925 
48".39i    38"." 


1. 000      -0.006 
32'.727    55".75 


3.973      -3-«45 
42'.373    73".6S 


-o.oi        -0.13 
-0.4  +0.1 

EBph  14) 


0.00 
-0.4 


0.00 
+0.1 


-0.01 
-0.4 


APPARENT  PLACES  OF  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


8  Draconls. 

Mag.  5.5 


Right 
Ascension. 


Jan. 


Feb. 


0.7 
10.7 
20.7 

9.6 


19.6 
Mar.    1.5 

21.5 
31-5 

Apr.  10.4 
20.4 

304 
May  10.4 

20.3 

303 
June   9.3 

19.2 

29.2 

July    9.2 

19.2 
29.1 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 
Nov.   5.9 

15.8 

25.8 

Dec.    5.8 

15-8 

257 
35-7 


h 
II 


m 

37 


43-77 

44-45 
45.08 

45-65 
46.13 

46.52 
46.80 
46.96 
47.02 
46.97 

46.82 

46.59 
46.30 

45-94 
45.55 

45.13 

44-71 
44.29 

43-88 

4350 

43.16 
42.87 
42.63 

42.45 
42.33 

42.29 
42.32 
42.44 
42.63 
42.92 

43-29 

43-74 
44.27 

44.87 
45.52 


68 

63 
57 
48 

39 

28 

16 

6 

5 
15 

23 
29 

36 

39 
4a 

4a 
42 
41 
38 
34 

29 

24 
18 

12 


3 
12 

19 
29 

37 

45 

S3 
60 

65 
68 


46.20 
46.89  S 
47.58  ^ 


Declina- 
tion N. 


+  67  12 


tf 


55.9 
55.8 
56.2 

57.3 
58.9 


4 
II 

16 

20 


24 


60.9 

66.0  ^l 
68.8  ^f 

71.6  ^» 

27 

74.3 
76.8  ^5 

79.0 

80.8 

82.2 


22 
18 


14 
8 

4 

I 

7 
II 

17 
20 

35 

28 

31 

33 
66.1 
62.6  35 
59.0  3^ 
55-3  II 


83.0 
83-4 

83-3 
82.6 

81.5 

79.8 
77-8 
75-3 

72.5 
69.4 


48.2 

44-9 
41.9 

39-2 
37.0 

35-3 
34-2 

33.7 


35 

33 

30 
27 

22 
17 

II 


Sec  8,  Tan  d 
Mean  Place 


2.582      +2.381 
4i'-27S    75".34 


D>o,  D«o 


+0.01 
-0.4 


+0.16 
+0.1 


C  Crateiis. 
Mag.  4.9 


Right 
Ascension. 


h 
II 


m. 
40 


8 

24.52 
24.86  ^^ 

25.16  3^ 

2544  ,, 

25.67  '^ 
19 

25.86 
26.01  '^ 
26.11  ^l 

26.17  ^ 

26.20    3 

I 

26.19 
26.16 
26.10 
26.02 

25.94 


3 
6 

8 

8 

10 


25.84 
25.74 
25.64 
25.54 
25.44 

25.35 
25.28 

25.22 

25.18 

25.16 

25-17 
25.21 

25-29 
25.42 
25.58 

25.79 
26.04 

26.32 

26.64 

26.98 

27.33 
27.69 

28.03 


10 
10 
10 
10 

9 

7 
6 

4 
2 

I 

4 
8 

13 
16 

21 

25 
28 

32 

34 
35 

36 
34 


Declina- 
tions. 


-1752 


tt 


'7-4  ,^ 
19.8  ^^ 

22.3  ^^ 
24.8  ^5 
27.2  ^^ 


29-5 
31.6 

33-4 
35.0 
36.4 

37.5 
38.4 
39-0 

39-4 
39-6 

39.5 
39-2 
38.8 

38.1 

37-3 

36.4 
35.3 
34.2 

33-1 
32.0 

31.0 

30.1 

29.4 
29.0 

28.9 

29.2 
29.8 
30.8 
32.2 

33-9 

35-9 
38.1 

40.5 


23 

21 
18 
16 

14 
II 

9 
6 

4 

2 

I 

3 
4 

7 
8 

9 

II 
II 
II 
II 
10 

9 
7 
4 
I 

3 

6 

10 

14 

17 
20 

22 

24 


1. 05 1      -0.322 
24". 116    21". 25 


0.00        -0.02 
-0.4  +0.1 

[Bphi4] 


X  UrsflB  Xajozis. 

Mag.  3.8 


Right 
Ascension. 


h 
II 


m 
41 


32.28 
32.72  ^ 

33.13  ^' 
33.50  37 
33.82  II 

34.08 
34.28 

34.41 
34-47 
34.48 


34.43 

34.33 
34.20 

34.04 
33.85 

33.66 

33.46 
33.26 

33.07 
32.90 

32.74 
32.60 

32.49 
32.41 
32.37 

32.37 
32.41 
32.50 
32.64 

32.83 


20 

13 
6 

I 
5 

10 

13 
16 

19 
19 

20 
20 

19 

17 
16 

14 

II 

8 

4 
o 

4 

9 

14 

19 

24 


3307  ,^ 

33.37  ^: 
33.72 

34.11 
34.53 


35 
39 
42 

44 


46 


34.97 

35.43  ^^ 
35.88  45 


Declina- 
tion N. 


+  48  14 


n 


66.0 

65.2 
65.0 

65.3 

66.1 

67.3 
69.0 

70.9 
73-1 
75.3 


8 
2 

3 
8 

12 

17 
19 

23 
22 

22' 


22 


77.5 

81.6 '9 

83.3   '^ 
84.7 


14 
II 


85.8 
86.4 
86.7 
86.5 
86.0 


6 

3 
2 

5 
10 


14 

17 
20 


29 


85.0 
83.6 
81.9 

750 
72.1 

69.1  3° 

66.0  3^ 

62.8  32 
32 

59.6 

''■'  % 

53-5^ 
50.8  *7 

48.3  "5 


46.2 
44.6 

43.5 


21 


16 
II 


1.502         +I.I20 

30*.909    82 ".62 


0.00 
-0.4 


+0.07 
+0.1 


/3  Leonls. 

Mag.  2.2 


Right 
Ascension. 


h 
II 


44 


6 
41.18 

4152 

41-83 
42.11 

42.35 

42.55 
42.71 

42.82 

42.88 

42.91 

42.91 

42.87 
42.81 

42.74 
42.65 

42.55 
42.45 

42.35 
42.25 
42.16 

42.08 
42.01 

41.95 

41.91 
41.90 

41.91 

41.95 
42.03 

42.15 
42.30 

42.50 


34 

31 
28 

24 
20 

16 

II 

6 

3 

o 

4 
6 

7 

9 
10 

10 
10 
10 

9 
8 

7 
6 

4 

I 


4 

8 

12 

15 

20 

23 


42.73 

27 
43.00    7 

43.31  ^ 

43.64  ^^ 
34 

43.98 

44.33  l{ 

44.67  ^^ 


Declina- 
tion N. 


+  15     2 


tf 


62.8 
60.9 

59.4 
58.2 

57.4 

56.9 

56.7 
56.8 

57.2 
57.8 

58.5 

59.4 
60.3 

61.2 

62.1 

62.9 
63.6 
64.2 
64.6 
64.9 

65.0 
65.0 
64.7 

643 
63.7 

62.8 
61.7 
60.4 
58.8 

57-1 

551 
53-0 
50.8 

48.5 
46.1 

43-9 
41.7 

39.7 


19 

15 

13 

8 

5 

2 

I 

4 
6 

7 

9 

9 

9 

9 
8 

I 

6 
4 

3 

I 

o 

3 
4 
6 

9 

II 

13 
16 

17 
20 

21 
22 

^Z 
24 
22 

23 
20 


1.036         +0.269 
40^.466      70".  28 


0.00 
-0.4 


+0.02 

+0.1 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRAKSIT  AT  WASHINGTON. 


/S  Vir^nis. 

Oroombiidge  1880. 

y  TJrsK  Majozls. 

n  Viifinis. 

Mean  Solar 

Mag.  3.8 

Mag.  6.5 

Mag.  2.5 

Mag.  4.6 

Date. 

Risht 

Dedina- 

Risht 

Dedinar 

Bight 

Declina- 

Right 

Dedina- 

Afloeosiuu. 

tioaN. 

Ascension. 

tionN. 

Ascension. 

tion  N. 

tJmiK. 

h      m 

•      / 

h      m 

•      t 

h       m 

•       / 

h       m 

•        r 

II     46 

+    2  14 

II     48 

+3819 

II     49 

+54  9 

II     56 

+  7   5 

Jan.    0.7 

s 

13-50 

54-^  „ 

2.66 

54-9  „ 

s 

20.35  ^ 

64-3  , 

63-7 ; 

2^-51  „ 

32-6  .„ 

10.7 

13.83  33 

5^-6  " 

3-45 ,: 

53.6  '3 

20.84  ^ 
21.30^^ 

28.84  33 

28.8  '^ 

20.7 

14.13  ^l 

50.7  'I 

52.7   ' 

63.6 ' 

29.15  3' 

30.6 

28 

14-41  ,^ 

48.9   ' 

3-79  t: 

52.4   I 

21.72  "^ 
22.08  36 

64.0  * 

29.44  11 

27.2 

Feb.    9.6 

'4-65  It 

47.4  ^ 

4.09  ^^ 

52.5    . 

65.0 « 

29.69  ^ 

25.9  ll 

20 

12 

24 

6 

30 

IS 

20 

10 

19.6 

14-85  „ 

4^-2    x« 

4-33  ,^ 

53-1    „ 

22.38 

^^•5  ,« 

29.89 

24.9   . 

24-3 

Mar.    1.6 

15.00  5 

45.2    'I 

4.53  T. 

54-0  9 

22.60  " 

68.3  '« 

30.06  '' 

II-5 

15.11  " 

44.6      ^ 

4.66  ^^ 
4.74    t 

58-5   J 

22.75  '^ 
22.83     J 

7°-5  " 

30.18  " 
30.26     * 

23.9  t 

21.5 

15-18   I 

44.2       ^ 

72.9    4 

23.8  ' 

31-5 

15.21    3 

44.0 

4.78    ^ 

22.84     ' 

75-3  't 

30.30     ^ 

23.9  ] 

•   0 

0 

2 

18 

5 

23 

I 

4 

Apr.  10.4 

15-21 

44.0 

4-76 

6o-3 

22.79 

77-8 

30.31 

243    , 

20.4 

15-19    ' 

44.2  » 

4-71    I 
4-63  ,^ 

62.0  ^l 
^3-6  !' 

22.68  " 

22.52 '° 

80.1 '3 

30.29     ^ 

24.8  5 

30.4 

15-14  i 
15-08  I 

15-00  * 

44-6   ^ 

84.1   ! 

30.24    5 
30.18    J 

25-3  J 

May  10.4 

450  ^ 

4-52    ^' 

65.0  *4 

22.33 '; 

26.0  ' 

20.3 

45-5   I 

4.40 

66.2  " 

22.12 

85.6  *s 

30.11     7 

26.7    ^ 

9 

0 

»4 

9 

24 

II 

9 

6 

30.3 

14.91 

46.1 

4-^*^      T. 

67.1 
67.7    ? 

21.88 

86.7    , 

30.02 

27.3    . 

June  9.3 

14.82  I 

46.6   s 
47-2   J 
47-8   ^ 

4.12  ^* 

21.64^^ 

87-4   I 

29.93    ^ 

28.0  ' 
28.6  I 
29.2 

19-3 

14-73  ' 

3-98  !' 

68.0    3 

21.40^ 

87.7   3 

29.84    9 

29.2 

14-64  ' 
14-56  I 

3.84    t 

68.0    ° 

21.17^3 

87-5    " 

2975    I 

July    9.2 

48.3    I 

0 

3-71  ;^, 

67.6    ^ 

20.94  ,x 

20 

86.8   ' 
II 

29.66    9 

29.7    ^ 

19.2 

14-48 
14-42  . 

48.8 

3.60 

66.8 

20.74  ^g 

20.56  ^; 

857  „ 

2958    0 

29.50  ! 

30.0 

29.1 

49-2   * 

3.50 
342 

^5"  " 

842    ^ 

30.3    ; 

Aug.   8. 1 

14-37  I 

49-5   ^ 

64.3   : 

20.42  ^ 

8^-3  :' 

29.44  ° 

30.4   ^ 

18.1 

14-33    , 

49-7    , 

3-37    f 

62.6  *7 

20.31 " 

80.1" 
77-5  '' 

29.40  ^ 

30.4    ^ 

28.1 

1432  ; 

49.8 

3.34    ; 

60.6"° 

20.24 

29.37  3 

30.2 

I 

I 

I 

23 

3 

29 

0 

4 

Sept.  7.0 

14-33    , 

49.7      ^ 

3-35  . 

58-3  „ 

20.21 

74-6  ,„ 

29-37 

29.8 
29.2 

17.0 

14.38  I 

49-3   ; 

340  1 

3-48    * 

55-8  11 

20.23    I 
20.31 

7^-^T, 

29.41    4 
29.47 

27.0 

14.45  'i 

48.8    5 
48.0   * 

53-'  'I 

68.3  33 

283  ' 

Oct.    7.0 

14.57 " 

3-79  ,! 

50-"  ,0 

20.45  '"J 

65.0  33 

29.57  '^ 

27-3  ° 

16.9 

14.72 11 

46.9  " 

47.2  3° 

20,64    ? 

61.6  34 

29-72    I 

25-9  '* 

19 

13 

22 

31 

26 

34 

18 

IS 

26.9 

^^•9^  ,. 

45-6  ^^ 

4.01 

44-1  „ 

20.90 

58.2 

29.90 

^4-4  ,8 
22.6  '* 

Nov.   5.9 

^5-^5  ^t 

423  ,^ 

4.28  "7 

4^°^^ 

21.21  ^^ 

54-9  ^^ 

30.13  ""i 

15.8 

^5-42    I 

5.33  Z 

380 11 

21.58^7 

51.8  3^ 

30.39  '^ 

20.6^ 

25.8 

15.72  ^ 

4°-3 !: 

35- 1  'I 

22.00^ 

49-0  '^ 

30.68  ^9 

»8-5  " 

Dec.    5.8 

16.04  ^ 

38.1 " 

32.4  '7 

22.46  4^ 

46.5  '^ 

31.00  3^ 

16.2  '3 

34 

22 

40 

24 

48 

21 

34 

22 

15.8 

16.38 

35-9  „ 

5-73  ,, 

300  ,„ 

22.94  .. 

44-4 

31-34,, 

^4-°  „ 

257 

16.73 

^-^  «  22 

^•^5  f. 

28.0  ^* 
26.4  »^ 

23.44  f 

42.9  '^ 

31.68  ^ 

11.8" 

35-7 

17.07  ^^ 

22 
31.5 

6.56  ^^ 

23.94  ^° 

41.8  " 

32.02  34 

9.7" 

Sec  d,  Tan  6 

1. 001      +0.039 

1.275      +0-791 

1.708       +1.385 

1.008      +0.124 

Mean  Place 

i2".935    58".oi 

i'.6o7    69".5o 

18-.844    8a".53 

27'.958    37"-9S 

D>a,  Dm  a 

0.00          0.00 

0.00        +0.05 

0.00        +0.09 

0.00        +0.01 

B^S,  T>md 

-0.4 

+0.1      1 

-0.4 

+0.1            1 

-0.4 

0.0      1 

-0.4 

0.0 

[Eph  14I 


APPARENT  PLACES  OF  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.     0.7 

10.7 
20.7 
30.6 

Feb.    9.6 

19.6 
Mar.    1.6 

21.5 
315 

Apr.  10.5 
20.4 

30.4 
May  10.4 

20.3 

303 
June  9.3 

193 
29.2 

July  9-2 

19.2 
29.2 

Aug.  8.1 
18.1 
28.1 

Sept.  7.0 

17.0 

27.0 

7.0 

16.9 


Oct. 


26.9 
Nov.  5,9 

159 
25.8 

Bee.    5.8 

15.8 
25.7 
35.7 


6 


Sec  a,  Tan 
Mean  Place 


O  VirginiB. 
Mag.  4.2 


Right 
Ascension. 


h 
12 


m 
O 


s 
50.28 
50.62  ^ 

5094  ^* 
51-22 

5147 


28 
25 


5168 

51.85 

51.98 
52.06 

52.11 

52.12 
52.10 
52.06 
52.00 

51.93 

51.84 

51.75 
51.66 

51.56 

51.47 

51.38 
51.31 
51.24 
51.19 
51.17 

51.17 
51.19 
51.25 
51.35 
51.49 

51.67 
51.89 
52.15 
52.44 
52.76 

53.09 

53.44 
53.78 


21 

17 

8 

5 

I 

2 

4 
6 

7 
9 

9 

9 
10 

9 
9 

7 
7 

5 

2 


2 

6 

10 

14 
18 

22 
26 
29 

32 
33 

35 
34 


Declina- 
tion N. 


-h    9  12 


// 


31.8 
29.8 
28.0 
26.5 

25.3 

24.4 

23.9 

23.7 

237 
24.0 

24.4 
25.0 

25.7 
26.4 

27.2 

27.9 
28.6 

29.3 
29.8 

30.3 

30.6 
30.8 
30.8 

30.7 
30.4 

29.9 
29.2 

28.2 

27.0 

25.6 

23.9 
22.0 

20.0 

17.8 

15.5 

13.2 
II.O 

8.9 


20 
18 

IS 

12 

9 

5 

2 

o 

3 

4 

6 

7 

7 
8 

7 

7 
7 

5 
5 
3 

2 
o 

z 

3 
5 

7 
xo 

12 
14 
17 

19 
20 

22 

33 
23 

22 

21 


1. 013         +0.162 

49'.737    37"-98 


0.00 
-0.4 


+0.01 
0.0 


S  Centavrl. 
Mag.  2.9 


Right 
Ascension. 


h 
12 

s 

53.58 

54.03 

54.44 
54.82 

5514 

55.41 
55.63 
55.78 
55.88 

55.92 

55.92 
55.87 
55.79 
55.67 
55.52 


m 

3 


45 
41 
38 
32 
27 

22 

«5 

10 

4 


5 
8 

12 

15 
16 


5536 
55.17  11 
54.97 
54.76 
54.56 


20 
21 
20 


20 


54-36  ,„ 

54.17  !? 
54.00 

53.86 
53.76 


17 
14 
zo 

5 


53-71 
5370 
53.76 
53.88 
54.06 

54.31 
54.63 
54.99 
55.41 
55.85 

56.32 
56.79 
57.25 


X 

6 
12 
x8 

25 

32 
36 
42 
44 
47 

47 
46 


Declina- 
tions. 


S  Corvi. 
Mag.  3.2 


-5014 


tt 


24.0 

26.4  »* 
29.1  "7 

38.7 

42.0  ^^ 

45-3  ^^ 
48.6  33 


54-4 
570 


26 
22 


59-^   xn 
61. 1    '9 

62.6  's 
zz 

63.7 

64.4 

64.7 
64.5 
63.9 


7 

3 

2 

6 

zo 


14 


62.9 
61.5 
59.8  ^7 

55.6 " 


53.3 
51.0 


23 
23 


48.8 " 

44.8 '9 
14 

43-4 

42.3 

41.7 
41.7 

42.3 


zz 
6 
o 
6 

xz 


43.4 
45.0 
47.0 


z6 

20 


Z.564         ~Z.202 

53'.7oo    36".97 


84368**--i9Z4 25 


0.00        -0.08 
-0.4  0.0 

[Eph  14) 


Ris^t 
Ascension. 


h 
12 

s 
42.18 

42.53 
42.85 

43.15 
43.41 


5 


35 
32 

30 
26 

22 


43.63  ^, 
4380  '7 

43.93  \l 

44.03    ° 

44.08  ^ 

z 

44.09  . 
44.08 

44.05 
43.99 
43.91 


4383 
43-73 
4363 
43-52 
43-41 

43-31 
43.21 

43.13 
43.06 

43.02 

43.01 
43.02 
43.08 
43.18 
43.32 

43.51 

43-75 
44.02 

44.33 
44.67 

45-02 
45.38 
45.74 


3 
6 

8 

8 

zo 
zo 
zz 
zz 
zo 

xo 
8 

7 

4 

z 

z 

6 

zo 

14 
19 

24 
27 
31 

34 
35 

36 
36 


Declina- 
tions. 


•      t 
22     8 


4  H.  Draoonls. 

Mag.  5.Z 


Right 
Ascension. 


It 


24.9 
27.3 1* 

III  ^ 

32.4 
34.9 

37.3 

39.5 
41.6 

43-4 
45-1 

46.5 
47-6 

48.5 
49,1 

49-5 

49.7 
49.6 

49.3 
48.8 

48.1 

47.2 
46.2 
450 
43.8 
42.6 

41.4 

40.3 
39-4 
38.7 
38.3 

38.3 
38.6 

39.3 
40.4 

41.8 

43-6 
45.6 

47.9 


25 
24 

22 

2Z 

z8 

17 
14 

zz 

9 
6 

4 

2 


3 
5 
7 
9 

zo 

Z2 
Z2 
Z2 
Z2 

ZZ 

9 
7 
4 
o 

3 

7 
zz 

14 

z8 

20 
23 


Z.080      -0.407 
4Z".963    29".48 


h 
12 


m 

8 


'4*^^zz8 
16.01  "* 

18.19 '^5 
19.II 


19.87 
20.45 
20.83 
21.01 
20.99 

20.78 
20.40 
9.86 
9.19 
8.42 

7-57 
6.68 

5.77 
4-87 
3-99 

3-17 

2.43 
1.77 

1.22 

0.78 

0.48 
0.32 
0.32 
0.47 
0.78 


92 

76 

58 

38 
z8 

2 

2Z 

38 

54 
67 

77 
85 

89 

91 

90 
88 

82 

74 
66 

55 
44 
30 

z6 
o 

15 
31 
47 


63 
78 
92 


1-25 
1.88 

2.66 

3-58  ,^, 

4.61  '^3 

zzz 

572 

6.89  "7 


8.07 


ZI8 


Declin*. 
tionN. 


+78  4 

76.8 
76.6  ' 
77.0  * 

79.6  '^ 

22 
81.8 

87.1^^ 

90.1  3® 

93.1^^ 
30 

98.9'^ 
IOI.3    * 

1 06.1 
106.7 
106.7 

106.2  ^ 

103.6 
101.5" 

96.1  *9 

92.9^* 

35 

81.93* 
78.0  39 

70.4 
66.93s 

63-633 

60.8'* 

56.5 


6 
o 


55.2 
54.6 


13 
6 


0.00 
-0.4 


-0.03 
0.0 


4.845       +4.741 
zi".xo9    98". 75 


0.00 
-0.4 


+0.32 
0.0 
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APPARENT  PLACES  OF  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

30.6 

Feb.    9.6 

19.6 
Mar.    1.6 

II-5 
21.5 
31.5 

Apr.  10.5 
20.4 

304 
May  10.4 

20.3 

30.3 
June  9.3 

193 
29.2 

July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 
Nov.   5.9 

159 

25.8 

Dec.    5.8 

15.8 
257 
35.7 


<^  Crucls. 
Mag.  3.1 


Risht 
Ascension. 


Sec  d,  Tan  8 
Mean  Place 


D'f  a,  Dm  a 


h 
12 


in 
lO 


34'i8 


53 


34-71 
35-20^ 

35-64  ^ 
36.03  39 

36.35  ,, 
36.60  ^5 

36.78  ■ 

36.90 

36.96 

36.96 
36.90 

36.79 
36.64 

36.45 


18 

12 

6 


36.24 

35.99 
35-73 
35-46 

35.18 


II 

15 

19 

31 

25 
26 

27 

28 
27 

34-91 
34.66  ^5 

34-43  li 
20 

34-23  ^^ 
34.08  ^5 

33.99 
33.96 
3400 
34.12 
34.32 


3 

4 

12 

20 
28 


^^'^  35 
34.95  ^^ 

35.37 

35.85 

36.37 


36.91 
37.46 
38.00 


42 
48 
52 
54 


55 
54 


Declina- 
tion S. 


-5816 

0.6 
^  ft  ^^ 

5.4 
8.43° 

il.6  3» 
35 

15.1 
18.6  35 

22.1  35 

25.6  35 

34 

31 


29.0 

32.1 
35.0 
37.6 
39.9 
41.7 

43.2 
44.2 

44.7 
44-7 
44-3 


29 
26 

23 
18 

15 


10 

5 
o 

4 

9 


^434 
42.1 

40.4 

3^-4  ., 
36.1  '^ 


13 
20 


25 
26 


33-^  20 
31.0 

28.5  '' 

26.1  ^^ 
22 

22.0 
20.6    ^^ 

19.0 

19.3 
19.5 


20.2 
21.6 

23.5 


14 
19 


1.902        -1. 61 7 
34'.538    I5".i4 


0.00 
-0.4 


-O.II 

0.0 


<^  JlTsm  Xajozls. 
Mag.  3.4 


Right 
Ascension. 


h 
12 


m 
II 


s 
2.06 

2.59 
3.10 

3.56 

3.97 

4.32 

4.59 
4.78 
4.90 

4.94 

4.91 
4.82 

4.67 
4.48 
4.25 

4.00 

3.73 

3.45 

3.17 
2.91 

2.66 

2.43 
2.23 

2.07 

1.94 

1.86 
1.84 
1.87 
1.96 
2.12 

2.35 
2.65 

3.01 
3.42 
3.89 

4.39 
4.92 

5.45 


53 

SI 
46 

41 

35 

27 

19 
12 

4 
3 

9 
15 
19 
23 
25 

27 
28 

28 

26 

25 

23 
20 

16 

13 

8 


3 

9 
16 

30 
36 
41 
47 
50 

53 
53 


Declina- 
tion N. 


+  5729 


777 

76.9 
76.6 

77.0 
77.9 


8 

3 

4 

9 

14 

79-3  ,^ 
81.2  '9 

83.4  " 

88.5  ll 
91. 1 

96.1  '* 

99.9  .3 

IOI.2 
102. 1     9 
102.6     5 
102.5 
102.0 


I 

5 
10 


101 .0 

29 

90.0 
86.93^ 

83.6  ^^ 

80.1  35 

730 

69.5  ^^ 

66.2  ^^ 

63.2  3° 

.60.5  '7 
23 
58.2 

56.5  '' 
55.3 


12 


1.861      +1.570 
IO-.664    97".55 


0.00        +0.10 
■0.4  0.0 

[Eph  14] 


y  Corvi. 
Mag.  2.8 


Risfat 

Ascension. 


h 
12 


m 
II 


23.09 

23.43 

23.75 
24.05 

24.31 

24.53 
24.71 

24.84 

24.94 
25.00 

25.03 
25.02 

24.99 

24.94 

24.87 

24.79 
24.71 
24.61 

24.51 
24.41 

24.31 
24.22 

24.14 

24.07 

24.03 

24.01 
24.03 
24.08 
24.17 
24.30 


34 
32 

30 
26 

22 

18 

13 
10 

6 

3 


3 

5 

7 
8 

8 
10 
10 
10 
10 

9 
8 

7 
4 

2 


5 

9 

13 
18 


23 
26 

30 


24.48 
24.71 

24.97 

25.27  ,, 

25.60  ^3 

34 

25.94     . 
26.30  ^ 

26.65  ^^ 


Declina- 
tion S. 


-17    3 


23 
24 
24 


49.2 

51.5 
53.9 

58.6  ^3 
22 

60.8 

62.8 

64.6 

66.1  ^5 

67.5 


20 
18 


14 
II 


68.6 

69.4 
70.0 

70.5 
70.7 

70.7 

70.5 
70.1 

69.6 

68.9 

68.1 
67.2 
66.2 
65.2 
64.2 

63.3 
62.6 

61.9 

61.5 

61.4 

61.6 
62.2 
63.1 

64.3 
65.9 

67.8 

69.9 
72.1 


8 
6 

5 

2 


4 

5 

7 
8 

9 
10 

10 

10 


7 
7 

4 

I 


6 

9 
12 

16 
19 

21 
22 


1.046      -0.307 
22».859     5i".82 


0.00 
-0.4 


-0.02 
0.0 


8  Cannm  Veiuit. 
Mag.  S.8 


Ri«ht 
Ascension. 


h 
12 


m 
II 


Dedina- 
tionN. 


41 


50.23 
50.64 

51.03^^ 
51.39  ^ 
51-71 


51.98 
52.19 
52.35 
52.45 
52.51 

52.51 

52.47 

52.39 
52.28 

52.15 

52.00 
51.85 

51.69 
51.52 
51.36 

51.22 
51.08 
50.96 

50.87 
50.80 

50.76 
50.76 
50.80 
50.89 
51-03 


32 

27 


21 
16 
10 

6 
o 

4 
8 


3 

5 

5 
6 

7 
6 


4 

2 

9 
7 

4 


4 

9 

14 

18 


24 


51.21 

5^-45,^ 

51.74^,^ 

52.07  33 
52.44  '" 


52.83 

53.24 
53.66 


37 
39 


41 
42 


+  41    7 
II 

63.0 

61.7'^ 
60.9  ^ 

60.7  ' 

60.9 ! 


61.6 
62.8 " 

64.3 
66.1 

68.1 


15 

18 

20 
21 


70.2 
72.2" 

74-2 

76.1 !! 
777 


16 
15 


79.0 

79-9 
80.6 

80.9 

80.7 

80.2 

79-3 
78.1 
76.6 

74-7 

72.5 
70.0 

67.3 

64.4 
61.4 

58.3 

55.2 

52.1 
49.2 

46.5 
44.0 


9 

13 

13 
19 
22 

25 
2: 
29 
30 
31 

31 
31 
29 
27 
25 

20 


42-^  ,6 
40.4 


1.328       40.873 
49'.3o8    79".46 


0.00 
-0.4 


+0.06 
-0.1 


APPARENT  PLACES  OF  STAES,  1914. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


387 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

30.7 

Feb.    9.6 

19.6 
Mar.    1 .6 

"5 
21.5 
31.5 

Apr.  10.5 
20.4 

304 
May  10.4 

20.4 

30.3 
June  9.3 

19-3 
29.2 

July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 
Nov.   5.9 

15.9 
25.8 

Dec.    5.8 

15.8 
25.8 

35.7 


Sec  d,  Tan  d 
Mean  Place 


D'^a,  Dm  a 
D^  8,  Dm  6 


§  Clianueleontis. 
Mag.  4.4 


Right 
Asoensioii. 


h       m 
12     13 

s 
14.65 

15.88  "5 
17.02  "4 
18.05  '°3 
18.94 


19.67 
20.24 
20.64 
20.87 
20.93 

20.82 

20.55 
20.14 

9.60 

8.94 

8.18 

7.34 
6.44 

5.50 

4.55 

362 
2.74 
1.94 
125 
0.69 

0.30 
0.09 
0.08 
0.28 
0.70 


89 
73 


57 
40 

23 
6 

II 

27 
41 

54 
66 

76 

84 

90 
94 
95 
93 

88 
80 
69 
56 
39 

ai 
I 
20 
42 
62 


82 

98 

112 


1.32 
2.14 
3.12 
4.24 

5.46  "^ 
127 

8.03  '3^ 


930 


127 


Declinap 
tionS. 


-7849 


// 


47.3 
49.1 

51-5 
54.3 


18 
24 
28 
32 


57-5  3S 

61.0 

64.7  37 
68.6  39 

72-5  ^' 

76.4  39 

37 

80.1 
83.6  35 
86.9  33 

89.8  ^9 
92.3  ^5 


94-4 
96.0 

97.1 

97.6 

97.6 

97.0 

95-9 

94-3 
92.2 

89.8 


21 

16 
II 

5 
o 

6 

II 
16 
21 

34 

27 


29 


87.1 
84.2 
81.2  3« 

7«-  '28 
75.4 


72.9 
70.8 
69.2 
68.1 
67.6 

67.8 
68.6 
70.0 


25 

21 
16 
II 

5 
2 

8 
14 


5.165      -5.067 
i6'.479    64".95 


+0.01 
-0.4 


-^.34 
-0.1 


^Vlrglnls. 
Mag.  4.0 


Right 
Ascensum. 


h 
12 


m 
15 


30.72 
31.06  ^^ 

31.67'^ 
31.93 


32.15 

32.33 

32.47 

32.57 
32.63 

32.66 
32.66 
32.63 

32.59 
32.53 

32.45 

32.37 
32.28 

32.19 

32.10 

32.01 

31.93 
31.86 

31.80 

31.76 

31.74 
31.76 
31.80 
31.88 
32.01 

32.18 

32.38 
32.63 

32.92 

33.23 

33.56 
33.90 
34.24 


26 
22 

18 

14 
10 

6 

3 


3 
4 
6 
8 

8 

9 
9 
9 
9 

8 

7 
6 

4 

2 


4 
8 

13 
17 

20 

25 
29 

31 
33 

34 
34 


Declina- 
tions. 


O  II 


// 


237 

22 

"7-9  10 
"^•^   6 


32.8 

33.9 
34.7 
35-3 
35.5 

35.6 
35.6 

35.3 
34.9 
34.5 

33-9 

33.4 
32.8 

32.2 

31.6 

3I.I 
30.6 

30.2 

29.9 
29.7 

29.7 

29.9 
30.3 

30.9 
31-8 

33.0 

34.4 
36.0 

37.9 
40.0 

42.2 


14 

II 
8 
6 


3 
4 

4 
6 

5 
6 

6 

6 

5 

5 
4 

3 

2 


4 
6 

9 
12 

14 
16 

19 
21 

22 
22 


44.4 
46.6  " 


1. 000      -0.003 
3o*.36o    20". 23 


0.00  0.00 

-0.4  -0.1 

[Bph  X4] 


(x\  Crads. 
Mag.  1.6 


Right 
Ascension. 


h       m 
12     21 


60 


s 

47.62 

48.78  56 

49.28  5«> 
49.73  ^^ 

50.11 
50.41  30 
50.64 
50.80 
50.88 


23 
16 

8 


50.89 
50.84 

50.73 
50.57 
50.36 

50.12 

49.84 

49.53 
49.20 

48.87 


5 
II 

16 

21 

24 

28 

31 

33 
33 


48.54 

47.94  z 

47.69  ^5 
47.49 


31 


20 


14 


47.35 
47.29 

47.31 

47.41 
47.61 


10 
20 

29 


47.90 

48.28 

48.73 

49.25  „ 
49.82  57 


38 

45 
52 


50.42 
51.04 

51.65 


62 
61 


Declina- 
tions. 


-6237 


tt 


6.4 
8.4 »" 
10.8  »♦ 

13.7  '9 

16.8  3» 
34 

20.2 

23.8  3J 

27.4  ^' 
31.036 

34-5  ^^ 


37.8 
40.9 

43.7 
46.2 

48.3 

50.0 
51.2 
52.0 
52.2 
52.0 

51.3 
50.1 

48.5 
46.5 
44.2 

41.7 
39-1 
36.5 
33.9 
31.5 

29.4 

27.7 
26.5 

25.8 
25.8 

26.3 
27.4 
29.0 


33 

31 
28 

25 
21 

17 

12 
8 
2 
2 

7 

12 
16 
20 

23 

25 

26 
26 
26 

24 
21 

17 
12 

7 
o 

5 

II 
16 


2.175      -I-93I 
48'. 244    2 1  ".44 


0.00 
■0.4 


-0.13 
-0.1 


80  Comae. 
Mag.  5.7 


Right 
Ascension. 


h 
12 


m 
25 


s 
24.69 

25.04 

25.38  ^^ 

25.70  3„ 

25-98 


35 
34 


26.22 
26.42 
26.57 
26.68 

26.75 

26.79 
26.78 
26.75 
26.70 
26.63 

26.54 
26.44 
26.34 
26.23 
26.12 

26.01 
25.92 
25.83 

25-75 
25.70 

25.66 

25.66 

25.70 

25-77 
25.88 


28 

24 


20 

15 
II 

7 

4 

I 

3 
5 
7 
9 


9 

9 
8 

5 
4 


4 

7 
II 

16 


20 
24 
28 


26.04 

26.24 

26.48 

26.76 

27.08  3^ 
34 

27.42 

27.77  ^! 
28.133^ 


Declina- 
tion N. 


+  21  21 


n 


68.8 
67.0 

65.5 

64-3 
63.6 

63.3 

63.4 
63.8 

645 
65.5 


18 

15 
12 

7 
3 


4 

7 
10 

12 


66.7 
68.0  '3 

69.3  ;^, 
70.6  ^3 

71.8 


72.9 

73.9 
74-7 
75-2 
75.6 

75-7 
75.6 
75.2 

74-5 
73.6 

72.5 
71. 1 

69.4 

67.5 
65.4 


12 
II 

10 

8 

5 

4 

I 


4 

7 

9 
II 

14 
17 

19 
21 

23 


63.1 
60.6  ^5 

55.5 
52.9 


26 
24 


50.5 
48.2 

46.2 


23 
20 


1.074      +0.391 
24^.162    8o".o6 


0.00 
-0.4 


+0.03 
-0.1 


388 


APPABENT  PLACES  OF  STARS,  1914 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Corvi. 

y  Crncls. 

8  Canum  Vcaat. 

K  Dnconis. 

Mean  Solar 

Mag.  3.1 

Mag.  1.6 

Mag.  4.3 

Mag.  3.9 

Date. 

Riglit 

Declina- 

Right 

Dedinflp 

Rigkt 

Dcdinar 

Right 

Dedina- 

Aaoensiaai. 

tion  a 

Aaotnsbn. 

tionS. 

▲accnaion. 

tionN. 

Asccnsion. 

tionN. 

h       m 

•      1 

h       m 

•       $ 

h      m 

•      t 

h      m 

•       r 

12     25 

—  16     2 

ff 

12     26 

-5637 

12     29 

+  4148 

It 

12     29 

+  7014 

Jan.    0.7 

s 
24.92 

^°-5  „, 

s 

22.65 

4°°^ 

s 

40.55  ,, 

7''-3  ,, 

51.84  l\ 

81.5  , 

10.7 

25.26  ^ 

12.8  "3 

23.17  5» 

42.0^ 

40.96  ^' 

69-9'* 

80.8  ' 

20.7 

25.59  Si 

iS-i  '^ 

23.66  ■« 

44-5   1 

4^-36  tt 

69.0    9 

5259  " 

80.7  ' 

30.7 

25.89  f° 

'7-4  !' 

24.10** 

47.3  :' 

4173;; 

68.6   * 

53-29  ?, 
53-92  t^ 

81.2  5 

Feb.    9.6 

26.16  ^7 

IQ.O 

24.50  '♦^ 

50.4  3' 

42.06  3^ 

68.7   I 

82.4  " 

24 

»i 

34 

33 

29 

6 

54 

17 

19.6 

26.40 

2*-7^ 

24-84    „ 

^5" !! 

53.7  _ 

42-35  ,, 

693  „ 

54-46 

84.1 

Mar.    1.6 

26.59    ^ 

23-7  *! 

57.1  34 

4^-58   3 
42.76  f 

70.4 

54.89  tf 

86.3" 

II. 6 

26.74  \\ 

25.4 

25.33  „ 

60.6  35 

7^-9   f 

55-"  VL 

88.8 '5 

21.5 

26.85  'I 

26.9   s 

25.56  * 

64.03^ 

42.89  ^3 

73-8  1 

55.40  ^9 

31-5 

26.92    ' 

38.2  *3 

67.3^ 

42.96    ' 

75-8  !! 

55-47    I 

94-^  « 

4 

10 

4 

31 

a 

71 

4 

29 

Apr.  10.5 

26.96 

292       ^ 
30.0      ^ 

25.60 

70-4  ,„ 

42.98 

77-9  „ 

55.43  „ 

97-5  ,g 
100.3 

20.4 

26.97    \ 

25.57  ^ 

75-9  „ 

42.96 

80.1  " 

55-28  ^5 

30.4 

26.96    ^ 

30.6      ^ 

25.50  ; 

42.89  7 

82.2  " 

55-03  J 

103.0    ' 

May  10.4 

26.92    ^ 
26.86    ^ 

31.0      4 

2539  " 

78-2    ^ 

42.80  9 

84.2 »! 

5469  ^ 

105.3'^ 

20.4 

31.2 

25.24  ** 

80.1  '9 

42.68 " 

859    ^, 

54-29  Zl 

107.2  I 

7 

0 

19 

IS 

IS 

IS 

45 

IS 

30.3 

26.79    0 
26.71 

31.2 

=^5-05  „ 

81.6 

42.53  „ 

87.4  „ 

53-84  „ 

108.7 

June  9.3 

31.0 

24.84  " 

82.7  " 

42.38    s 

88.6" 
89.4   * 

53-34  f. 

109.7 " 

193 

26.62    ^ 

30.7      ^ 

24.60  '* 

Of 

83.4   I 

42.21    ' 

T  T 

52.83  s^ 

1 10.2  ^ 

J 

29.3 

26.52  ^ 

30.2     5 

24-35  J 

83.6    " 

42-04    I 

89.8   * 

52.31  !^ 

IIO.I 

109.5 

July    9.2 

26.42 '° 

10 

29.6    ^ 

7 

24-10  ^s 

83.3   ^ 

4-«7  \l 

89.9    \ 

4 

5-80  2 

19.2 

26.32 

28.9 

2384  ,, 

82.6 

4^ -7 1  ,, 
41-55  ^' 

895  , 

5^-32    , 
50.86  *^ 

108.4 , 
106.8'^ 

29.2 

26.22  ^l 

28.0    9 

23.59  „ 

Vol  "^ 
79-9  ,„ 

88.8    7 

Aug.   8.1 

26.14  J 

26.06  ^ 

27.1    9 

23.36   I 

41-42    3 

87.6  " 

5°-44t^ 
50.08  3<^ 

104.7 

18.1 

26.2    9 

23-16  »° 

780 '? 

4»-30  " 

86- »    8 

102.2  f 

99-4' 

28.1 

26.01    ^ 

25.3    2 

10 
23.00 

75-9  " 

41-20  ~ 

84.3  f 

49.78  3*' 

3 

''  ^    8 

II 

24 

6 

21 

22 

3» 

Sept.  7.1 

25.98    „ 

^^•5    , 

22.89 

73-5  ,^ 

4I-H    . 

82.2 

<9  f 

49.56 

96.2 
92.7  f' 

17.0 

25.98    ^ 

23-8    7 

22.84 

71. 1  "* 

41. II    •* 

79.7  'I 

49.42  '* 

27.0 

26.02    ^ 

23.2    ^ 

22.86     ^ 

68.6  ''S 

41.12    ' 
4»-^8  ,! 

770  ,^ 

49.37  f 

89.0 
85-=' i 

Oct.    7.0 

26.09    ^ 

22.9   3 

22.95  9 

66.2  '* 

74-^  !' 

49.42  5 

9 

17.0 

26.21  " 

22.8    ^ 

23.12  '^ 

64.1  " 

41.30" 

7i.o3^ 

49.56  ^* 

9 

17 

3 

25 

19 

16 

31 

»5 

26.9 

26.38 

23.1 

23.37  „ 

62.2 

41.46 

^7-9  „ 

4981  ,. 

50-7  % 
50.63  *° 

77(>  „ 

Nov.   5.9 

26.59  ", 

23.6    5 

23.69  ^ 

60.7 '5 

41-67  " 

^4-7  ^! 

73-9  f. 

15.9 

^^•^4  \l 

=4-5  ,t 

24.08  39 

59.7 '! 

41-94 ,; 

61.53 

7°-4„ 

25.8 

27.13'^ 

25.8   3 

24.53  ^ 

59-2    5 

42.25  3 
42.61  g 

55.6  ,j 

5'-'8" 
5-82  g 

645,3 

Dec.    5.8 

2745  ^^ 
34 

27-3  J 

25.02  ^ 

52 

59.3   ^ 

15.8 

27.79 

29.1 

25.54  ,, 

59-9  „ 

42.99  .^ 

53'  „ 

52.51    _ 

62.2 

T  ** 

25.8 

28.14^5 

31.2 

26.07  53 

61. 1  " 

43.39  ^° 

50.9  " 

53-25  ;^ 

54.01 7^ 

60.5 ; 

357 

28.49^^     33.4" 

26.60  53 

62.8  ^7 

43.81  ^ 

49.2  ^' 

59.4" 

Sec  5,  Tan  d 

1.040      -0.287 

1.818       -1-519 

1.342       +0.895 

2.960      +2.786 

Mean  Place 

24*.76i     12". 27 

23'."7    53".72 

39».769    88".6i 

49".  192  I< 

^3".85 
+0.18 

jy^a,  D«a    1         0.00        -0.02 

0.00          -O.IO 

0.00        +0.06 

-O.OI 

D^^,  D»<^ 

1       "O.4 

-O.I 

-0.4 

-O.I 

-0.4 

-O.l 

-0.4 

-0.1 

[Et>hx4} 


APPARENT  PLAOES  OF  STABS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


fi  Corvi. 

24  Conue  .f  eg. 

or  Mnscfe. 

;t:Vliflnis. 

Mean  Solar 

Mag.  2.8 

Mag.  5.2 

Mag.  2.9 

Mag.  4.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Dcrlina- 

RUht 

Declina- 

Aaoouion. 

tions. 

Asoenskm. 

tion  N. 

Aaoeosion. 

tkmS. 

Aaoeasion. 

tions. 

h       m 

«      / 

h      m 

•      / 

h      m 

•      / 

fa       m 

0      t 

12     29 

-2255 

12     30 

+  1850 

12     32 

-6839 

12    34 

-731 

ff 

Jan.    0.7 

52.03 

12.6 

s 
4^9.46     , 

5°-4  ,„ 

s 

^•39  ,, 

26.8 

6 
48.54   ,, 

"•4,, 

10.7 

52.38  35 

H.9  !3 

49.82  36 

48.5  'I 

2.12  P 

28.5  *' 

48.88  34 

24.6  " 

20.7 

52.72  ^ 

17-3  '^ 

50.15  33 

46.9  '" 

2.81  ^ 

30.8  'I 

49.21  ^ 

26.8  " 

30.7 

53.04  ^g 
53.32  '^ 

'9-7!: 

5^-46  f  ' 

45.7  " 

4.00  f 

33-5 

49.51  f^ 

28.8  '° 

Feb.    9.6 

22.1  »4 

50.75  '^ 

44-8   I 

36.6  3^ 

49.78    7 

30.7  '9 

24 

24 

24 

4 

49 

33 

24 

17 

19.6 

53-56 

^♦•5  „ 

50.99  ^ 

44-4    , 

4-49  ,„ 

39-9   g 
43-5  ,! 

50-^2  ,« 

32-4  ,. 

Mar.    1.6 

5376  ^ 

2^-7  " 

51-19"! 

44.3    ' 

4.88  39 

20 
50.22  ^ 

33-9  ^ 

1 1.6 

10 
5392  _ 

28.8  " 

51-35  ''^ 

44.6   I 

5.18  30 

47.1  ^J 

50.37  ^ 

35-2  '3 

21.5 

la 

5404  g 

54" 

30.7 ;; 

51-46  " 
51-54  ° 

6 

45-2  ° 

46.0 
10 

5-39  I 

50.8  37 

12 

50.49  „ 
50.57  I 

36-2 

31.5 

^^•^  xl 

'■''    3 

54-5^^ 
35 

36.9    7 

Apr.  10.5 

5417    , 

33-8  „ 

51.58  ^ 

470  „ 

5-54    , 

58.0  ,^ 

50.62 

37-4    , 

20.4 

54.18 

35°  ! 

51.58   \ 

4«-2  " 

5-49    ' 

61.333 

50.64 

37-7   I 

30.4 

54-17   ^ 

36.0  ^« 

51-56   » 

49-4   ' 

536!? 

^4-4  ^8 

50.64 

37-9   ' 

May  10.4 

54-13    , 

36.7    7 

51-51    \ 

5°-^  " 

4-90'^ 

3» 

50.61     3 

37.8   I 

20.4 

54-08   1 

37-2    5 

51.44   J 

51.8  " 

II 

69.6  "* 
ao 

50.56    I 

37-6   ^ 

2 

30.3 

54-00 

37-5 

51-36 

5^-9  TO 

4-58 

71.6 

50.50 
50.42    g 
50.34     . 

37.4     ^ 

June  9.3 

53-91    9 

37.5  ° 

SI. 27    9 

53-9  'I 

54.7  ! 

55.3   ; 

4.21  .57 

73'    0 

37.0    4 

19.3 

53-82    9 

37-4    ' 

5^-'7   0 

3-80^ 

74-1  " 

36.5 

293 

53-71 

37-0  ^ 
36.4  t 

51.07  " 

3-37  Z 

74.6   5 

50.25    9 

36.0    5 

35.4  : 

July    9.2 

53-60 

50-96  " 

55-7  t 

2-93  ]: 

74.6   ° 

50.16    9 

II 

8 

10 

3 

4S 

5 

10 

7 

19.2 

53.49 

35-6 

50.86 

55-9 

2.48  ^, 

74-1  ,„ 

50.06 

34.7  . 

34-^    6 

33.5  Z 

32.9  t 
32.4   ^ 

29.2 

53.38    " 

34.7   ' 

50.76    ^l 

0 

55-9 , 

2.05  « 

73-1  ,, 

49-97   I 

Aug.   8.1 

53.29       ^ 

33-6 

50.67      \ 

50.59      . 
50.53 

55-6  3 

1.29  36 

71.6  'S 

49.88   9 

18.1 

53.20      \ 
53.14      ^ 

32-5 

55-1  I 

54-3 

^7    a 

49.81    7 
49.75    ° 

28.1 

31.3  " 

1. 00    ^^ 

^•5  " 

3 

II 

3 

10 

22 

»5 

3 

4 

Sept.  7.1 

53.11 

30.2 

50.50 

53.3  „ 

0.78 

TO 

65.0 

49.72 

32.0 

17.0 

53.10    \ 

29.1     " 

50.49    , 

52.0  3 

0.66          " 

to1 
59-5  ,ft 

567^ 

49.71        1 

31.8   ^ 

27.0 

53.13  ; 

28.2      \ 
27.4      ^ 

50.52    3 
50.58    ^ 

5°-5   ,^ 

0.64 

49-74   I 
49.80 

31-7    ' 

Oct.    7.0- 

53.20  / 

48.8  '7 

0.73               9 

31-9    . 

17.0 

12 
53.32  " 

26.9    5 

50.69  ^\ 

46.8  '^ 

^•94  ,, 

54-'^ 

II 
49.91  ", 

32.3   ^ 

17 

2 

15 

22 

32 

24 

15 

7 

26.9 

53.49 

26.7 

50.84 

44.6 

1.26 

5'-7_ 

50.06 

330  ^^ 

Nov.   5.9 

5370  " 

26.9  » 

20 
51.04^ 

42.3  \\ 

1.70  44 

49-7   : 

50.26  l^ 

34-0 

15.9 

53-96  ^ 

27.5  ; 

51.27  J 

5^-55  „ 

39.8  ^5 

2.23   ^3 

3-54 !: 

48-=^    i 

50.49  i 
50.77  „ 

35-3  ,^ 

25.8 

54.26  3^ 

^^•4  ,! 

37-3  l\ 

47.2  '" 

36.8    5 
38-6  ,! 

Dec.    5.8 

54.59  ^i 

29.6 

51.86  3' 

34.8  ^5 

46-8   1 

51.08  3' 

35 

16 

34 

25 

73 

2 

33 

20 

15.8 

54.94    . 

31.2 

52.20 

32.3  _ 

4-^7  _ 

470     „ 

51.41  _ 

4°<5  „ 

25.8 

55.30  3^ 

33.2 

52.55-'^ 

30.0  ^3 

5.02  75  i  47.8   » 

51.75^^ 

4^-8  Z 

35-7 

55.67  ^^ 

ol-    «   21 

35-3 

52.9035 

27.9 

5.76  74   1  49.2  ^4 

52.10  35 

45-0  " 

Sec  ^,  Tan  5 

1.086      -0.423 

1.057       +0.341 

2.748      -2.560 

1.009       -0.132 

Mean  Place 

51". 969     i6".6o 
0.00        -0.03 

43".999    61  ".c6 

2«.447    42".54 

48^355    2o".8o 

D>a,  Dm  a 

0.00         +0.02 

+0.01         -0.17 

0.00         -O.OI 

I>4,«,  D«* 

-0.4 

-0.1 

-0.4 

-0.1 

-0.4 

-0.1 

-0.4 

-0.2 

[BphM] 
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APPAKENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

30.7 
Feb.    9.6 

19.6 

Mar.    1.6 

11.6 

21.5 
31.5 

Apr.  10.5 
20.4 

304 
May  10.4 

20.4 

30.3 
June  9.3 

19.3 

293 
July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 
Nov.   5.9 

15.9 
25.8 

Dec.    5.8 

15.8 
25.8 

357 


Sec  5,  Tan  (5 
Mean  Place 


D'^a,  Do  a 


Y  Centauxl. 

Mag.  2.4 


Right 
Ascension. 


h 
12 


m 

36 


8 
4570 
46.16 

46.59 
46.99 

47-35 

47.66 
47.92 
48.12 
48.27 
48.38 

48.43 
48.44 

48.41 

48.34 
48.24 


46 

43 
40 

36 

31 

36 

20 

II 

5 

I 

3 

7 
10 

13 


15 
17 


48.11 
47.96 

47  79  ,„ 
47.60   9 

47.41    9 
20 

47.21 

47.02  \l 

46.84 

46.68 

46.55 


46.46 
46.42 

46.43 
46.50 

46.64 


18 
16 

13 
9 


4 

I 

7 

14 
20 


26 


46.84 
47.10 

47-43  ^X 
47.81  38 

48.23  ^ 

45 
48.68 


49.14 
49.60 


46 
46 


Declina- 
tions. 


—  48  29 


// 


4.2 
6.2  ~ 

8.6  »* 
11.3'^ 

30 

^7.3    .^ 

20.5  3 

23.6  3' 

26.7  2' 

32.5 
35.0 

37-3 

39-3 
41.0 

42.3 
43.2 

43-7 
43.8 

43.5 


25 

23 
20 

17 

13 

9 

5 

I 

3 
7 


10 
14 
17 


42.8 
41.8 
40.4 

36.8  ^9 
21 

34.7 

32.5 

30.3 
28.3 

26.4 


22 
22 
20 


19 
16 


24.8 
23.6 
22.8 
22.6 
22.8 

23.6 

24-9 
26.6  '7 


12 
8 

2 
2 
8 

13 


1.509       -1. 130 
46».o68     is".66 


0.00 
-0.4 


-0.07 
-0.2 


y  Virginis  {mean). 
Mag.  2.9 


Right 
Ascensun. 


h 
12 


m 

37 


s 

18.40 

18.74  3^ 

19.06  3* 

1937  ^^ 

19.64 


19.87 

20.07 
20.23 

20.35 
20.43 

20.48 

20.50 

20.50 

20.47 

20.42 

20.36 
20.28 
20.20 
20.11 
20.02 

19.92 

19.83 

19.74 
19.67 

19.61 

19.57 
19.56 

19.59 
19.65 
19.75 


27 
23 


20 

16 

12 

8 

5 

2 
o 

3 

5 
6 

8 
8 

9 

9 
10 

9 

9 

7 
6 

4 


3 
6 

10 
15 


18 
23 


19.90 

20.08 

20.31 

20.58  ^7 

20.89  ^^ 
33 


2I-.22 


zz 


21.55 
21.89  3"^ 


Declina- 
tions. 


-058 


// 


44.3 
46.5 
48.5 
50.4 
52.1 

53.5 
54.6 

55.5 
56.1 

56.4 

56.5 

56.4 
56.2 

55-9 
55.4 

54.9 
54.3 
53-7 
53.1 
52.5 

52.0 

51.5 

5I-I 
50.8 

50.6 

50.5 
50.6 

51.0 

51.5 
52.4 


22 

20 

19 
17 
14 

II 

9 
6 

3 

I 


3 
5 

5 

6 
6 
6 
6 

5 

5 
4 

3 

3 


I 
4 
5 

9 

II 


53-5 

56.4  '' 
58.2 

60.2 


18 
20 
22 


62.4 
64.6 
66.8 


22 
22 


1. 000     -0.017 
i8".i7o    40". 29 


0.00  0.00 

-0.4  -0.2 

[£ph  14] 


p  Virginis. 
Mag.  5.0 


Right 
Ascension. 


h 
12 


m 

37 


s 

32.28 
32.62  3^ 

32.95  ^^ 
33.26  ^ 

33.54 


24 

20 

16 

12 

8 
5 


33.78 
33.98 

34.14 
34-26 

34-34 

34-39 
34.41 
34.40 
34.36 
34.31 

34.24 
34.16 

34.08 

33.98 
33.88 

33.78 

33.69 
33.60 

33.53 
33.47 

33-43 
33.42 

33-44 
3350 
33-6o 

3375 

33-94 
34.16 

34.43 
34.74 

35.06 
35.40 
35-75  ^^ 


4 
5 
7 

8 

8 

10 

10 

10 

9 

9 

7 
6 

4 

I 

2 

6 

10 

15 

19 
22 

27 
31 
32 

34 


Declina- 
tion N. 


+  1042 


25-4 

23.3 

21-5 
20.0 

18.8 

17.9 

17.4 
17.2 

17.3 
17.6 

18.2 
19.0 
19.8 
20.7 
21.6 

22.5 
23.4 

24.1 

24.7 
25.2 

25.6 

25.8 

25.9 
25.7 
25.4 

24.8 

24.0 

23.0 

21.7 
20.2 

18.4 
16.5 

14.3 

12.0 

9.7 

7.3 
5.0 

2.8 


21 

18 

IS 

12 

9 

5 

2 

I 

3 
6 

8 
8 

9 
9 
9 

9 

7 
6 

5 

4 

2 
I 
3 

3 
6 

8 
10 

13 

IS 
18 

19 
22 

23 
23 
24 

23 

23 


I.O18         -^0.189 

3i"-937    33".53 


0.00 
-0.4 


+0.01 
-0.2 


76  Ursae  Majoiis. 
Mag.  5.9 


Right 
Ascension. 


h       m 

12    37 

s 
50.05 
50.66  ^' 

51.25  ^^ 
51.80^5 

52.30  ^° 
44 

35 

27 

18 

9 
o 

8 

15 
22 

26 
30 


52.74 
53.09 
53.36 

53.54 
53.63 

53.63 

53.55 
53.40 
53.18 

52.92 


52.62 
52.28  3^ 

51.93  ^^ 

51.57 
51.22 


36 
35 
35 


33 


50.87 

50.54 
50.24  f. 
49.98  '^ 
49.76 


22 
16 


49.60 

49.49 
49.45 
49.48 

49.59 

49.78 
50.05 
50.40 
50.83 
51.32 

51.87 
52.45 
53.05 


II 

4 

,  3 
II 

19 

27 
35 
43 
49 
55 

58 
60 


Dedina- 
tiooN. 


+  6310 


It 


44-5 

43-4 

43.0 

43.3 
44.1 

45.6 
47.5 


II 
4 
3 

8 
15 

19 


52.4 
55.1 

58.0 
60.8 

63.4 

657 
67.7 

69.3 

70.5 

71.2 

71.4 
71.0 


27 
29 

a8 
26 

23 

20 
16 

12 

7 
2 

4 

8 


70.2 
68.9  '^ 


67.1 
64.9 
62.3 


18 
22 
26 

29 

56.2*^ 

527  g 

45.3  ,, 
37 

41.6 

37 
37-9 , 

34.4^^ 

31. 1  ^ 

28.2  ^9 

25 

257 

23.8 " 


22.3 


15 


2.217      +1.978 
48".758    66".26 


-o.oi 
-C.4 


+0.13 


APPARENT  PLACES"  OF  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
10.7 
20.7 

30.7 
Feb.    9.6 

19.6 

Mar.    1 .6 

11.6 

21.5 
31.5 

Apr.  10.5 
20.5 

30.4 
May  10.4 

20.4 

30.3 
June  9.3 

19.3 

293 
July    9.2 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 
Nov.   5.9 

159 

25-9 
Dec.    5.8 

15.8 
25.8 

357 


Sec  9,  Tan  6 
Mean  Place 


P  Cmcis. 

Mag.  1.5 


Right 

Ascension. 


h 
12 


42 


40.48 
41.04 

41 -.58 
42.07 
42.52 


56 
54 
49 
45 

38 


26 
19 


42.90 
43.22  ^^ 

43-48 

43.67 
43.80  '3 

43.86 

4387 
43.82 

4372 
43-58 


5 
10 

14 
19 


43.39 

43.17 

42.93  ,, 
42.66  ^7 


33 
24 


28 
29 

28 

27 

23 
20 

15 

9 

I 

6 

15 
23 

41-30  ^^ 
41.623^ 
42.01  39 
42.47  4^ 

42.98  5' 
55 

43.53 
44.1057 

44.66  5^ 


42.38 

42.09 
41.81 

41.54 

41.31 
41. II 

40.96 
40.87 
40.86 
40.92 
41.07 


Declina- 
tion S. 


-5912 


II 


54-2 
56.0 

58.3 
60.9 

63.9 

67.1 
70.4 

73.8 
77.2 
80.6 

83.8 
86.9 
89.6 
92.1 

94.3 

96.0 

97.3 
98.2 

98.6 

98.6 

98.1 
97.1 

95-7 
94.0 
91.9 

89.6 
87.1 
84.6 
82.1 

79.8 

77-7 
76.0 

74-7 
73-9 
73.7 

74-1 
75.0 
76.4 


z8 
23 
26 

30 
3a 

3Z 
34 
34 
34 
32 

31 
27 

25 

32 
17 

13 
9 

4 
o 

5 

10 
14 

17 
21 

23 

25 

25 

25 

23 
21 

17 

13 
8 

2 
4 

9 

14 


1.954      -1.679 
4i".i98    67".95 


+0.01 
-0.4 


KII 
».2 


81  Conue. 
Mag.  5.1 


Right 
Ascension. 


h 
12 


m 

47 


31.09 

31.45 
31-81 

32.15 
32.45 

32.72 
32.95 
33-13 
33.27 
33.36 

33-41 
33-42 

33.41 
33.36 

33.29 

33.20 
33.10 
32.98 
32.86 

32.74 

32.61 

32.49 

32.37 
32.27 

32.19 

32.13 
32.10 

32.10 

32.14 
32.23 

32.36 

32.55 
32.78 

33-05 
33.36 

33.69 
3405 
34.42 


36 
36 

34 
30 
27 

23 
18 

14 
9 

5 

z 
I 

5 
7 
9 

o 
2 
2 
2 


o 
8 
6 

3 
o 

4 
9 

13 

19 
23 
27 
31 
33 

36 

37 


Declina- 
tion N. 


+  2759 


II 


76.4 

74-5 
73.0 
72.0 
71.4 

71.3 

71.7 

72.4 
73.5 
74.8 

76.4 
78.0 

79.7 
81.4 

82.9 

84.3 

85.5 
86.4 

87.1 
87.5 

87.6 

87.4 
86.9 

86.0 
84.9 


19 

15 
10 

6 


4 

7 

I 

3 
6 

6 

7 


9 
7 
4 
z 


5 

9 
zz 

14 


83.5  ,^ 
8i.8'7 

79-8 
77-5  ^ 

75.1    '^ 
27 

72.4 
69-7    '1 

66.8  ^2 
/;.  ^  28 

61.2  ^f 
26 

58.6 
56.2  ^4 

54.1  " 


I -133       +0-532 
3o'.63S    90".44 


0.00        +0.03 
-0.4  -0.2 

[Bph  14] 


82  H.  Camelop.  seq, 
Mag.  5.3 


Right 
Ascension. 


h       m 
12     48 

s 

35.80"^ 
37.93  V^ 

39.97  t: 
^"'<63 

^^•^^  z.^ 
44.81  '34 

45.81 

46.43 
46.66 


zoo 

63 

23 
14 


46.52 

46.01 

45.16 

44.01 

42.60 'f 

Z62 
40.98 


51 

85 

"5 


39.22 

37-35 
35.44 
33.52 


Z76 
Z87 

191 
Z92 


Declina- 
tion N. 


+8352 


// 


186 

31 -66 

28.25  ^ 
26.78  '*7 

25:51  "^ 

ZO4 


24.47 
23.69 

23.19 
22.98 

23.09 

23.52 
24.27 

25.33 
26.69 

28.31 

30.15 
32.16 

34.26 


78 

50 
2Z 

ZZ 

43 

75 
Z06 

Z36 

Z62 

Z84 


20Z 

2ZO 


25.5 
24.9 

24.9 

26.8  '3 
19 
28.7 
31.0^3 

33-7  ^^ 

36.6  ^9 

39.7"^' 
31 

42.8 

45.7  '^ 

48.4  '^ 
50.8 

52.8 


24 
20 

z6 


54.4 
55.4 
55.9 
55.8 

55.1 

53.9 
52.2 

50.0 

47.4 
44.4 


zo 

5 

z 

7 

Z3 

17 
32 

26 
30 

34 


36 
38 
39 


41.0 

37.4 
33-6 

^9-7  ,^ 
25.8  39 

39 
21.9 
18.2  37 

35 


14.7 


32 


11-5 
8.8^7 

23 

6.5 
4.8 '7 

3.8'° 


9.J72      +9.319 
29*.o98    49". 22 


.05 
.4 


+o.6z 
-0.2 


n  Centauzi. 
Mag.  4.3 


RiRht 
Ascension. 


h 
12 


m 

48 


8 

39.84 
40.25 

40.64 

41.01 

41.35 

41.64 
41.89 
42.09 
42.25 
42.36 

42.43 
42.46 

42.46 

42.43 
42.37 

42.28 
42.17 

42.05 
41.91 
41.76 

41.60 

41.45 
41.30 

41.17 

41.06 

40.98 

40.94 

40.94 
41.00 

41. II 


41 

39 
37 
34 
29 

25 
20 

z6 

zz 


3 
o 

3 
6 


z 
2 

4 

5 
6 

5 
5 

3 

z 

6 

4 
o 

6 

zz 

17 


41.28 

41.79 
42.12 

42.48 

42.88 
43.30 
43.71 


33 
36 
40 

42 
41 


Declina- 
tion S. 


-3942 


// 


32.2 

34-3  " 
36.6  '3 

44-6 

47-4 
50.2 

52.9 
55.4 


28 
28 

27 
25 
24 


2Z 


57.8 

59-9  ^^ 
61.8 '9 

63.5  '7 
64.8  '3 


65.8 

66.5 
66.9 
66.9 
66.6 

66.0 
650 
63.8 
62.4 
60.7 

59.0 
57.2 
55.4 
53.7 
52.3 

51. 1 

50.3 
49.8 

49.8 

50.3 

51-3 
52.6 

54-4 


zo 

7 
4 
o 

3 
6 

o 
2 

4 
7 
7 

8 
8 

7 
4 
3 

8 

5 
o 

5 
zo 

13 

z8 


Z.300      -0.83Z 
40^Z3^    4o".88 


0.00 
-0.4 


-0.05 
-0.2 
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APPARENT  PLACES  OF  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
10.7 
20.7 

30.7 
Feb.    9.6 

19.6 

Mar.    1 .6 

1 1. 6 

21.5 
31.5 

Apr.  10.5 
20.5 

30.4 
May  10.4 

20.4 

30.3 
June  9.3 

19.3 

29.3 
July    9.2 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 

Nov,  5.9 

159 

25-9 
Dec.    5.8 

15.8 
25.8 

35.7 


Sec  8,  Tan  8 
Mean  Place 


B  Vnm  Majoris. 

Mag.  1.7 


Right 


h 
12 


m 

50 


5*88  „ 
6.40  S' 

6.902 

8.20 
8.52 
8.77 

8.95 
9.06 


3« 

18 

II 


9.09 
9.06 
8.98 
8.84 
8.66 

8.44 
8.20 

7-94 
7.66 

7.39 

7.12 
6.86 
6.62 
6.40 
6.22 

6.08 

5.98 
5-94 

5-95 
6.03 

6.18 
6.40 
6.68 

7.03 
7-44 


3 
8 

14 
18 

22 

26 
28 
27 
27 

26 

24 
22 

18 
14 

10 

4 

I 

8 
15 

22 
28 

35 
41 
46 

8.39  ^^ 
8.89  5° 


Dcdmar 
tionN. 


+  5624 


/# 


74.1 
72.7 
72.0 
71.9 
72.4 

73.4 
75.0 
77.0 

79-4 
81.9 

84.6 

87.3 
89.9 

92.3 
94-4 

96.1 

97-5 
98.4 

98.8 

98.8 


98.3 

97.3 

95-9 
94.0 

91.7 


14 

7 
I 

5 
10 

16 
20 

24 
25 

27 

27 
26 

24 

21 

17 

14 

9 

4 
o 

5 


10 

14 

19 

23 
26 

89.1 

86.1  3<» 

82.9  3» 

79-5  It 

72-3  „ 

68.6  37 
65.1  'S 
61.8  33 

58.7  II 

560 

53.8  " 
52.1  '' 


1.808  +1.506 

i4».992    95".i9 


<f  ViiSlnii. 
Mag.  3.7 


Right 


-o.oi 
-0.4 


+0.10 
-0.2 


h 
12 


m 
51 


s 
6.44 

6.78 

7.II 

7.42 

7.70 

7.95 
8.16 

8.33 
8.46 

8.56 

8.62 
8.65 

8.66 
8.64 
8.60 

8.54 
8.47 

8.39 
8.30 

8.20 

8.11 
8.01 
7.92 

7.83 
/.76 

7.71 
7.69 
7.70 

7-75 
7.84 

7.97 
8.14 

8.36 

8.62 

8.91 

9.23 
9.56 
9.90 


34 

S3 

31 
28 

25 

21 

17 

13 
10 

6 

3 

I 

2 

4 
6 

7 
8 

9 
10 

9 

10 

9 
9 

7 
5 


5 

9 

13 

17 
22 

26 

29 

32 

33 
34 


Declinar 
tionN. 


+    351 


// 


46.4 

44-3 

42.3 

40.5 
390 

37.8 

36.9 

36.3 
36.0 

36.0 

36.2 
36.6 

37.1 
37.7 
38.4 

39.1 
39.8 

405 
41. 1 

41.7 

42.2 
42.6 
42.8 

430 
430 

42.8 
42.4 
41.8 
40.9 
39.8 

38.5 

36.9 
350 

330 
30.9 

28.6 
26.4 
24.2 


2X 
20 
18 

IS 
12 

9 
6 

3 
o 

2 

4 

5 
6 

7 
7 

7 

7 
6 

6 

5 

4 

2 

2 
o 

2 

4 
6 

9 

II 

13 

16 

19 
20 

21 
23 

22 
22 


1.002       -fo.068 
i6".246    52  ".61 


0.00  0.00 

-0.4  -0.2 

[£ph  14] 


a  Can.  Yen.  seq, 
Mag.  2.9 


Right 


h 
12 

• 
0.97 

1.37 
1.76 

2.13 
2.47 

2.77 
3.02 
3-22 
336 
3.46 

3.51 
3.52 

349 
3.42 
3-33 

3-22 
3.08 

2.93 
2.78 

2.62 

2.46 
2.30 
2.16 
2.03 
1.92 

1.83 
1.78 
1.77 
1.80 
1.88 

2.01 
2.19 
2.42 
2.71 

304 

3.40 
3.78 


m 
52 


40 

39 
37 
34 
30 

25 
20 

14 
10 

5 

I 

3 
7 
9 

IX 

14 

15 

IS 
16 

16 

16 
14 

13 
II 

9 

5 

t 

3 
8 

13 

18 

23 
29 

33 
36 

38 


4.18  ^ 


Declina- 
tion N. 


+3846 


// 


40.1 

38.4 
37.2 

36.5 
36.3 


17 
12 

7 

2 

4 


8 


36.7 

37.5  „ 
38.8  [I 
40.4 


42.3 


x6 

19 
20 


46.5  " 

48.6  " 

i-^  /;  20 
50.6 

^^•'  13 

56.4  '^ 

57.1  ; 
57.4  f 


57.3 
56.8 

56.0 
54.7 

53-2 


5 
8 

13 

15 
20 


22 

25 


512 
49.0 

43.8  "7 

40.8  5^ 

31 

37-7 

34.5  '' 

31.3^^ 
28.2  3' 
29 


253 
22.6 


27 


24 


20.2 

tQ    «    20 

I0.2 


X.283      +0.804 
©■.425    57".43 


0.00 
-0.4 


+0.05 
-0.2 


S  Musoe. 

Mag.  3.6 


Right 


h 
12 


m 

56 


B 
18.42 

19.24 

20.04 

20.79 

21.47 


82 
80 

75 
68 

60 


22.07 
22.58  5' 
22.99  ^' 
23.30  l^ 

23.51 

12 

23.63 

23.65    g 

"3-57  ,^ 

23.41 
23.17  ^^ 
31 
22.86 

22.48  3* 

22.05  ^^ 

21.58^7 
21.08  5*> 
51 
20.57 

20.06  5^ 

19.57  ^ 

AA 

18.74  z 
30 

18.44 
18.24  '* 
18.15  ' 
18.18  \ 

18.34  "* 

18.63 
19.05  ^ 
19.59  g 

20.24     ^ 

20.07  ^^ 
79 

21.76 

22.59  4 

23.43  ^ 


Dedioa- 

tionS. 


-71    4 


529    * 
54.8 

57-2  J 
60.0'* 

31 

63.1 
66.5^ 


70.0 
73.7 


3S 
37 

81.0 

84.4^,^ 

87.63' 
90.6  3° 

93.3  '^ 


22 


19 


95.5 

97-4 

98.7  '\ 
99.6 

1 00.0 


99.8 
99.1 

97.9 
96.3 
942 

91.8 
89.2 
86.4 
83.6 
80.8 

78.3 
76.1 

74.2 

72.9 

72.1 

71.8 
72.2 

73-2 


7 
12 

16 

ax 

24 

a6 
28 
2S 
28 

25 

22 

19 

8 


4 
10 


3.08s 
20".036 


-2.919 
66".7S 


+0.02 
-0.4. 


-0.19 
-0.2 


APPARENT  PLACES  OF  STARS,  1914. 
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FOR  THE  UPPEBT  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
10.7 
20.7 

30.7 
Feb.    9.7 

19.6 

Mar.    1.6 

11.6 

31.5 

Apr.  10.5 
20.5 

30.4 
May  10.4 

20.4 

30.4 
June  9.3 

19-3 

293 
July    9.2 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.1 
27.0 

Oct.  7.0 
17.0 

26.9 
Nov.  5.9 

25.9 
Dec.    5.8 

15.8 
25.8 

35-8 


Sec  S,  Tan  6 
Mean  Place 


€  Vizciais. 
Mag.  3.0 


Right 
Afloenskm. 


h 
12 


m 

57 


54.32  11 

54-65  II 

54.971^ 
55.26  ^ 

25 

5551 

55.73 

55-91 
56.05 

56.15 


56.22 
56.26 
56.27 
56.25 
56.21 

56.15 
56.08 

55.99 
55.90 

55.80 

55.69 
55.59 
55.49 
55.40 

55.32 

55.26 

55.23 
55.24 

55.27 
55.35 

55.48 

55.64 

55.85 
56.11 

56.40 


22 
18 

14 
10 

7 

4 

X 

2 

4 
6 

7 

9 

9 
10 

II 

10 
xo 

9 
8 

6 

3 

z 

3 
8 

13 

16 
21 
26 
29 

31 


56.71 
57.05  ?^ 
57.39 


34 


Dcdiaa- 

N. 


+  11  24 

67.1 

65.0  " 

63.1  '^ 

61.6  '5 
60.3 '3 


59.4 

58.9 
58.8 

58.9 
59.3 

59.9 
60.7 

61.7 

62.7 

63.7 

64.7 
65.6 

66.5 

67.2 

67.8 

68.2 
68.4 
68.5 
68.4 
68.0 

67.4 
66.6 

65.6 

64.3 
62.7 

61.0 
590 

56.8 

54.5 
52.1 

49.7 
47.4 
45.2 


5 

z 

z 

4 
6 

8 
zo 
zo 
zo 
10 

9 

9 

7 
6 

4 

2 
z 
z 

4 
6 

3 
zo 

13 
z6 

17 

20 
22 

23 
24 
34 

23 
22 


Z.020      40.202 
53'.754    76".  Z4 


D>a,  Dm  a  0.00 

D^d,  Dm^    I      -0.4 


+0.01 
-0.2 


0  Viiginis. 
Mag.  4.4 


Right 
AtfocnsioKi. 


h    m 

13    5 


34 


s 

29.75 
30.09 

30.43  ;^ 
30.74  f^ 

3^-«3  ^^ 

31.29 
31.52 
31.70 
31.85 
31.97 


32.05 
32.10 
32.12 
32.12 
32.09 

32.05 

31.99 
31.92 

31.83 
31.74 

31.64 
31.54 
31.44 
31.35 
31.27 

31.21 
31.17 

31.17 
31-21 

3128 

31.40 

31.57 
31.78 
32.03 

32.32 

32.64 

32.97 
33.32 


23 
18 

IS 
12 

8 

5 

2 

o 

3 
4 

6 

7 
9 

9 

10 

zo 
zo 

9 
8 

6 

4 
o 

4 

7 
12 

17 
21 

25 
29 
32 

33 

35 


Dcdiaar 
tkmS. 


-54 


tf 


52.0 

54.1 
56.2 

58.2 

60.0 

61.5 
62.9 
64.0 
64.8 

65.4 

65.7 
65.8 

65.8 

65.6 

65.3 

64.9 

64.5 

63.9 

63.4 
62.8 

62.2 
61.7 
61.2 
60.7 
60.4 

60.1 
60.0 
60.1 
60.4 
60.9 

61.7 
62.8 
64.1 

657 
67.5 

69.5 
71.6 

73.7 


2Z 
2Z 
20 
18 

IS 

14 
II 

8 
6 

3 

I 
o 

2 

3 

4 

4 
6 

S 
6 

6 

5 
5 
S 
3 
3 


3 

S 
8 

zz 

13 
16 

18 

20 

21 

21 


48  Conifle. 

Mag.  4.3 


Right 


1.004        -0.089 
29«.725    48".45 


0.00  -O.OI 

-0.4        "0.3 
[EpliX43 


fa 
13 


m 

7 


52.02 

52-38  5 

52.74  f^ 
53.08  3^ 

53.40  ^^ 


53.68 

53.92 
54-12 
54.28 

54.39 

54.46 
54.50 
54.50 
54.47 
54.41 


28 

24 
20 

16 

zz 


4 

o 

3 
6 

8 


54.33 
54.24 

54.13 
54.01 
53.88  '3 


9 
zz 

Z2 


53.74 
53-61 
53.48 
53.36 
53.26 

53.17 
53.12 

53.10 

53." 
53-17 


14 

13 
13 

Z2 

zo 


5 

2 

I 

6 

II 


16 
20 

25 


53.28 

53.44 
53-64 

53-^9  ^^ 

54.18^^ 

33 

54.51 
54.86  35 

55.22  3° 


Dcdma- 

tMUN. 


+  28  18 


ft 


35.1 
33.1 
31.6 

30.4 
29.8 

29.6 
30.0 

30.7 
31.8 

33.1 

34.7 

36.5 

38.3 
40.0 

41.7 


20 

15 
12 

6 

2 


43.3 

45.8  " 
46.6     I 

47.2     I 

47.4     ^ 
47.4 
47.0 
46.2 

45.2 


4 
8 

10 

13 


43.9 
42.2 

40.3 
38.1 

35.7 

33.1 

30.3 

27.4 

24.5 
21.7 

19.0 
16.5 

14.3 


17 

19 
22 

24 
26 

28 

29 
29 

28 

27 

25 
22 


Z.Z36       +0.538 

51^711  49".92_ 

0.00         +0.03 
-0.4  -0.3 


20  Canum  Venat 

Mag.  4.7 


Right 


h 
13 


m 
13 


42.16^' 

42.56  " 
42.94 

43-30 


43.62 

43.89 
44.12 

44.30 
44.42 

44.50 

44.53 
44.52 
44.47 
44.39 

44.28 

44.15 
44.00 

43.84 
43.67 

43.49 
43.31 
43.14 
42.99 
42.85 

42.73 
42.65 

42.60 

42.60 

42.65 

42.75 
42.91 

43-12 
43-38 
43.69 


40 

38 
36 
32 


27 

23 
z8 

12 

8 

3 

I 

5 
8 


3 

5 
6 

7 
8 

8 

7 
5 
4 
2 

8 

5 


5 
10 

16 
21 
26 

31 
35 


44-04 

44.42 

44.82  ^ 


38 


Dedjna. 
tioaN. 


+41    O 


tt 


72.2 

70.3 
68.9 

68.1 
67.8 

68.2 
69.0 
70.2 
71.9 


19 

14 

8 

3 

4 

8 

12 

17 


73.8  '^ 
22 

76.0 
78.2  " 
80.5  ^3 
82.8  ^3 

84.8  '! 
^      18 

86.6 

88.2 

89.4 

90.3 
90.7 

90.8 
90.4 
89.7 

88.5 
87.0 

85.1 
82.9 
80.4 
77.6 

74-5 


16 
12 

9 
4 

I 


4 

7 
12 

IS 
19 

22 

25 
28 

31 

32 


7^-3  „ 
68.0  33 

64.7  33 

61.5 

58.4 


32 
31 
29 


55-5 

52.9 
50.8 


26 
21 


1.325      +0.870 

4i".36i    90".6i 


-O.OI 

-0.4 


+0.06 
-0.3 
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APPARENT  PLACES  OF  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
10.7 
20.7 

30.7 
Feb.    9.7 

19.6 

Mar.    1 .6 

II. 6 

21.6 

31.5 

Apr.  10.5 
20.5 

30.4 
May  10.4 

20.4 

30.4 
June   9.3 

19-3 

293 

July    9-3 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.1 
27.0 

Oct.  7.0 
17.0 

27.0 

Nov.   5.9 

159 

25.9 
Dec.    5.8 

15-8 
258 

35-8 


Sec  6,  Tan  6 
Mean  Place 


y  Hydrae. 
Mag.  3.3 


Rieht 
Ascension. 


Dedina- 
tion  S- 


h       m 

13     I 

4 

s 

14-37 

36 
36 

14.73 

1509 

1543 

34 

15.74 

31 
28 

16.02 

16.26 

24 

16.47 

21 

16.64 

n 

16.77 

13 

9 

16.86 

16.93 

7 

16.96 

3 

16.97 

1 

16.95 

2 

4 

16.91 

6 

8 

16.85 

16.77 

16.68 

9 

16.58 

10 

12 

16.46 

16.34 

12 

16.23 

ZI 

16.12 

II 

16.02 

10 

8 

15-94 

A 

15.90 

4 

15.88 

2 

15.91 

3 

15.98 

7 

12 

16.10 

16.28 

18 

16.50 

22 

16.77 

27 

17.07 

30 

34 

17.41 

17.76 

35 

18.13 

37 

-2243 


It 


2.7 
4.7 

6.9 

9.1 
II.3 

13.5 
15.6 

17.5 
19.3 

20.9 

22.2 

23.4 

24.4 
25.2 

25.8 

26.2 
26.4 
26.3 
26.2 
25.8 

25.2 

24.5 

237 
22.8 

21.8 

20.7 
19.8 
18.9 
18.I 
17.6 

17.3 

17.3 
17.6 

18.3 

19.3 

20.7 
22.3 
24.2 


20 
22 
22 
22 
22 

21 

18 
16 

13 

12 
10 

8 
6 

4 

2 
I 
I 

4 
6 

7 
8 

9 
10 

II 

9 

9 

8 

5 
3 

o 

3 

7 
10 

14 

16 
19 


1.084 
i4'.57i 


-0.419 


5   .04 


0.00 
-0.4 


-0.03 
-0.3 


t  Centanil. 
Mag.  2.9 


Right 
Ascension. 


h 
13 


m 
15 


44.97  ^j 
45.38  ^' 

45.77  Yy 
46.14  ^' 

46.49   II 
30 

4679    ,, 

47.06  ^7 
47.29  II 
47.48  9 
47.62  ^^ 


47.73 
47.80 

47.83 

47.83 
47.80 

47-75 
47.67 

47.57 
47.45 
47.32 

47.17 

47.03 
46.88 

46.74 

46.62 

46.52 
46.45 
46.43 
46.45 
46.53 

46.66 
46.85 
47.09 
47.39 
47.73 

48.10 
48.49 
48.89 


II 

7 

3 
o 

3 

5 

8 


Dedina. 
tionS. 


3 
5 

4 

5 
4 

2 


7 

2 

2 
8 

13 

19 
24 
30 
34 
37 

39 
40 


-3615 


25.7 

27.5 
29.6 

31.9 
34-3 

36.8 

39.4 
41.9 

44.4 
46.7 

48.8 
50.8 

52.5 
54.0 

55-3 

56.3 
57.0 

57-5 
57.6 

57-4 

57.0 
56.3 
55.3 
54.1 
52.7 

51.2 
49.6 
48.1 
46.6 

45.3 

44.2 

43.4 
430 

430 
43-4 

44.2 

45.4 
47.0 


18 
21 

23 
24 
25 

26 

25 

25 

23 
21 

20 

17 

15 

13 
zo 

7 

5 

I 

2 
4 

7 
10 

12 

14 

15 

16 

15 

15 

13 
II 

8 

4 
o 

4 
8 

12 
16 


1.240       -0.733 
4S".38o    32".24 


+0.01         -0.05 
-0.4  -0.3 

[Eph  14I 


O  TJnm  MajoxlB. 
Mag.  2.4 


Right 


h 
13 


m 
20 


49 


s 
28.49 

28.98 

29.47  ^ 

29.95 

30.40 


30.80 

31.15 

31.44 
31.66 

31.82 

31.90 
31.92 

31.89 
31.79 
31.65 

31.47 
31.26 

31.02 

30.76 

30.49 

30.22 
29.94 
29.68 
29.44 
29.22 


48 

45 
40 


35 

29 
22 

16 

8 

2 

3 
10 

14 
18 

21 

24 
26 
27 

27 

28 
26 

24 
22 

19 
29.03 
28.88  '5 
9 

5 
2 

9 

16 

23 
30 
36 
41 

46 
48 


28.79 
28.74 
28.76 

28.85 
29.01 

29.24 

2954 
29.90 

30.31 
30.77 
31.25 


Dedinar 
tionN. 


+  5521 


tt 


65.6 
63.8 
62.7 
62.2 
62.4 

63.1 
64.4 

66.2 
68.4 
70.9 

73.6 

76.3 
79.0 
81.6 

83.9 

86.0 

87.7 
88.9 

89.8 

90.1 

90.0 
89.4 

88.3 
86.7 

84.7 


18 
II 

5 

2 

7 

13 
18 

22 

25 
27 

27 

27 
26 

23 
21 

17 
12 

9 

3 

I 

6 
II 
16 
20 

24 

82.3  ^. 
79.6  II 

76.6  3° 

73.2  ^^ 

69.7  II 

66.1 

36 

3$ 
29 

26 


58.8 
55.2 
51.9 

49.0 

46.4 
44.4 


20 


1.760      +1.448 
27-.983    87  ".23 


>.oi 
>.4 


+0.09 


^TTiiginis. 
Mag.  1.2 


Right 


h 
13 


m 
20 


39.85  ^^ 
40.19  ^^ 
40.52  33 

40.82  30 

27 

41.09 

41.33 

41-53 
41.70 

41.83 

41.93 
42.00 

42.03 

42.05 

42.04 

42.00 

41.95 
41.88 

41.80 

41.71 

41.61 

41.50 

41.39 
41.29 

41.20 

41-13 
41.08 

41.06 

41.08 

41.14 


24 
20 

17 

13 
10 

7 

3 

2 

I 
4 

5 

7 
8 

9 
10 

II 
II 
10 

9 
7 

5 

2 

2 

6 

II 


16 
20 


41.25 

41.41 

41.61 
41.86^5 

42.14' 


42.46 

42.79 
43.14 


28 
32 

33 
35 


Declina- 
tions. 


—  1042 


ft 


49.8  " 
51.9" 

20 

53-9 

57.6 
59.2 
60.5 
61.6 
62.5 


63.2 
63.6 

639 
64.0 

64.0 

63.8 
63.6 
63.2 
62.8 
62.2 

61.7 
61. 1 
60.5 

59.9 
59.3 

58.8 

58.4 
58.2 

58.2 
58.3 

58.8 

59.5 
60.4 

61.7 

63.2 

65.0 
66.9 
68.9 


16 

13 
II 

9 
7 

4 

3 
I 

o 

2 


4 

4 
6 

5 

6 
6 
6 
6 

5 

4 

2 

o 

I 

5 

7 

9 

13 

15 
18 

19 
20 


1.018       -0.189 
39«.6i9    45".6S 


0.00 
-0.4 
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APPARENT  PLACES  OF  STARS,  1914. 


395 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 
20.7 

30.7 

Feb.    9.7 

19.6 

Mar.    1 .6 

1 1.6 

21.6 

31.5 

Apr.  10.5 
20.5 

30.5 
May  10.4 

20.4 

30.4 
June   9.3 

19.3 

293 
July    9.3 

19.2 
29.2 
Aug.  8.2 
18.2 
28.1 

Sept.  7.1 
17.1 
27.0 

Oct.  7.0 
17.0 

27.0 
Nov.   5.9 

15-9 

25.9 
Dec.    5.9 

15.8 
25.8 

Sec  5,  Tan  S 
Mean  Place 

D'^ffO,  Dm  a 
D^<$,  D»d 


Oroombrldfe  8001. 
Mag.  6.1 


Richt 
Afloension. 


m 


13  23 

57.23  „. 

58.90  "^ 
59.73 

60.50 


61.21 

61.82 

62.32 
62.69 
62.92 


83 

77 
71 


61 

50 

37 

23 
10 


3 

27 


63.02 

62.99 

62.84 

62.57  „ 

62.20^' 
45 

61.75 
61.23 

60.65 

60.04 

5940 


58.76 

58.13 
57.53 
56.97 
56.46 


52 

58 
61 

64 

64 


63 
60 

56 
51 
44 


56.02    ^ 
55.66  36 

55.39 
55.23 
55.18 


27 
16 

5 
7 


55.25 
55.45 
55.78 
56.23 

56.79 

57.46 
58.20 
59.00 


20 

33 
45 
56 
67 

74 
80 


Dectina* 
tkmN. 


+  7249 


It 


52.1 

50.7 
50.0 

49.9 
50.5 


14 

7 

I 

6 
12 


17 

23 
26 


51.7 
53-4 
55.7 

61.2  ^9 
30 

64.2 

67.3  ^' 
70.3 
73.0 
75-4 


30 
27 
24 
21 


77.5 
79.1 

80.3 

80.9 

81.0 


z6 

12 

6 

I 

5 


10 

15 
20 


80.5 

79.5 
78.0 

76.0 

73-6  It 

70.8 
67.6  3^ 

64. 1  35 
60.437 

56.6  3« 
39 

52.7 

48.8 

41.4 -3° 

38.2  ^' 
29 

35-3 
^f^   8 

31.2 


3.388  +3.237 

56».342     76".io 


-0.03 
-0.4 


+0.20 
-0.4 


70  ViigliiiB. 

Mag.  5.2 


Right 
Atortvuon. 


m 


13     24 


3.50 

3.85  g 
4.1934 

4.52  33 

4.82  3<^ 
27 


5.09 
5.33 
5.54 
5.70 

5.83 
5.93 

5-99 
6.02 

6.02 

6.00 

5.95 
5.89 
5.81 

5.72 
5.62 

5.51 

5.39 
5.28 

5.17 
5.07 

4-99 

4.93 
4.91 

4.92 
4.96 


24 
21 

16 

13 
10 

6 

3 
o 

2 
5 

6 
8 

9 
10 

II 

12 
II 
II 
10 
8 


4 
10 


14 
18 


5.06 
5.20 

5-38  ,, 
5.62  ^4 

30 
6.19 

6.52  ^^ 
6.86  34 


Dedinap 
tioaN. 


+  1413 

65.3 


22 


63.1 
61.2   ^l 
59.6 
58.4 


12 

9 


57.5 
57.1 
57.0 
57-3 
57.8 

58.7 

59.7 
60.8 

62.0 

63.2 

64.4 

65.4 
66.4 

67.2 
67.9 

68.4 
68.6 
68.7 
68.5 
68.1 


4 

I 

3 
5 
9 

o 

I 
2 
2 

2 

o 
o 
8 

7 
5 

2 
z 
2 

4 
7 


9 
12 

14 


22 


67.4 
66.5 

65.3 

63.9 

62.2  '7 

19 

60.3 

58.1 

55.8  '3 

53.4  - 

50.9  J^ 

48.4 

45-9  „ 
43.6  '^ 


1.032  +0.254 

i3'.425    76".io 


K  Ootantis. 

Mag.  5.6 


0.00        +0.02 
-0.4         -0.4 
[Eph  14] 


Right 
Aflcensioa. 


h 
13 


m 
26 


B 
38.09 
41.12 
44.H 
46.98 
49.66 

52.10 

5425 
56.06 


303 
209 

287 

268 

244 

215 
181 

144 


58.57  '"^ 


59.24 
59.50 

59.37 
58.85 

57.95 


67 

26 

13 
52 
90 

"5 


156 
184 
207 


56.70 

55.14 
53.30 

51.23 

48.99  "^ 

234 

4^-^5  ,„ 
44.28  ^37 
41.96^32 

39.77  "9 

36.12 

33.91  °^ 
33.50  ^^ 

33-^ ;: 


34.22 

35-35 
36.96 

39.01 


"3 
161 

205 

242 


271 

44.14 

47.06  ='9' 
50.08  3~ 


DecUnap 
tsonS. 


-8520 


n 


31.7  ^l 

32.8  " 

34.5  '' 

36.8  "3 

27 

39.5  „ 

42.6  3^ 

46.0  34 
49.6  3^ 
53.3  l^ 

60.938 

64.5  '' 
68.0  35 

71.3  ^'^ 


74.2 
76,7 

78.8 

80.4 

81.5 

82.0 
81.9 

81.3 
80.1 

78.4 


29 

25 
21 

16 

II 


I 

6 

12 

17 
22 


25 
28 

30 


76.2 

73-7 

70.9 

67.9 

64.8  3' 

30 

61.8 
59.0 

56.5 

54.4 
52.8 


28 

25 
21 

16 

II 


CViiginis. 
Mag.  3.4 


Right 
Asocnsioii. 


51.7 
51.3 
51.4 


4 

I 


h 
13 


m 
30 


s 
18.50 
18.8434 

19.17  ^^ 
19.5033 

19.80  3° 
27 

20.07 

20.31 

20.52 

20.69 

20.83 


20.93 
21.00 

21.04 
21.06 
21.06 

21.03 
20.98 
20.92 
20.84 

20.74 

20.64 
20.54 
20.43 
20.32 
20.23 

20.15 
20.10 
20.07 
20.08 
20.12 


24 
21 

17 
14 
10 

7 
4 

2 

o 
3 

5 
6 

8 

10 

10 

10 
II 
II 

9 

8 

5 

3 
I 

4 
10 


12.333     -12.292 
47'.35*    46".30 


+0.12 
-0.4 


►.76 
>.4 


20.22 
20.36 

20.55 
20.78 

21.04 


14 

19 

23 
26 

30 

21.34,, 
21.67  33 


22.00 


33 


Declina- 
tions. 


-09 


tt 


29.4 
31.6 

33.6 

35.4 
37.0 

38.4 
39.6 
40.4 
40.9 
41. 1 

41. 1 
40.9 
40.6 
40.1 

39.5 

38.9 
38.2 

37-6 
36.9 
36.3 

35-7 
35.2 
34.8 

34-5 
34.4 

34.3 
34.5 
34-8 

35-4 
36.2 


22 
20 

18 
16 
14 

12 
8 

5 

2 

o 


3 

5 
6 

6 

7 
6 

7 
6 

6 

5 

4 

3 

I 


3 
6 

8 

II 


37-3 
38.6  '3 

40.1  '5 

41.8  '7 

43-8  To 
20 

45.8 

47.9 
50.1 


21 
22 


1. 000   —0.003 
i8'.57i  23".36 


0.00 
-0.4 


0.00 
-0.4 


396 


APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


17  H.  CannmTeBAt 

Mag.  5.0 


Rifltit 


Dedlna- 
tion  M* 


ff  CentanzL 

Mag.  a. 6 


Rigbt 


Dedinar 
tioa& 


mTlzginls. 

Mag.  5.2 


Right 


DccHna- 
tkmS. 


rBoOtis. 

Mag.  4.5 


Right 


Dedina- 

tJODN. 


Jan.    0.8 

10.8 
20.7 

30.7 

Feb.    9.7 

19.7 

Mar.    1.6 

II. 6 

21.6 

31.5 

Apr.  10.5 
20.5 

30.5 
May  10.4 

20.4 

30.4 
June  9.4 

193 

29.3 
July    9.3 

19.2 
29.2 
Aug.  8.2 
18.2 
28.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 
Nov.   5.9 

159 

259 
Dec.    5.9 

15.8 
25.8 

35.8 


Sec  d,  Tan  d 
Mean  Place 


13 


m 
30 


57.74  ,0 
58.12  3« 

58.51  % 
58.89  38 
59.24  35 

'9 

IS 
zo 


60.08 
60.27 
60.42 

60.52 
60.57 
60.59 
60.57 
60.51 

60.42 
60.32 
60.19 
60.04 
59.88 

5972 

59.55 
59.38 
59.22 
59.08 

58.96 
58,86 
58.80 
58.78 
58.80 


5 

9 

a 
6 

9 


6 
6 

7 

7 
6 

4 


10 
6 

2 
2 
8 


14 
18 

24 


58.88 
59.02 
59.20 

59.73  II 

60.05 
60.41 


36 


60.79 


38 


+  3736 


m 


ft 


64.1 
62.0 
60.4 

59-4 
58.8 

58.9 

59.4 
60.5 

61.9 
63.7 

65.7 
67.9 

70.1 

72.3 
74.4 

7^3 

77.9 

79.3 
80.3 

81.0 

81.2 
81. 1 
80.6 

79.7 
78.4 

76.8 

74.8 

72.5 
69.9 

67.0 


21 

16 

10 

6 

I 

5 
zi 

14 
z8 

20 

22 
22 

32 
2Z 

z6 

14 
10 

7 
2 


5 

9 

13 
z6 

20 

23 
26 

29 

SO 
64.0 
60.8  3« 

57.5  ^^ 

54.3 

51.2 


48.2 

45.5 
43.2 


32 
31 

30 

a7 
«3 


z.a62       +0.771 
57«.527    82".oi 


-o.oi 
—0.4 


+0.05 
-0.4 


13    34 


8 
24.84 

25-35 
25.85 
26.33 
26.78 

27.19 
27.56 
27.87 
28.13 

28.34 

28.50 
28.61 
28.67 
28.68 
28.65 

28.57 
28.46 

28.31 

28.14 

27.93 


51 

50 

48 

4S 
41 

37 

31 
36 

31 

z6 

zz 

6 

z 

3 
8 

zz 

IS 

17 
21 

22 


23 


27.71 
27.48 
27.24  ^^ 
27.02  ^^ 
26.82  ^^ 


26.64 
26.51 

26.43 
26.42 

26.47 


18 

13 
8 

z 

5 
13 


21 
28 


26.60 
26.81 
27.09 

27.44  ^^ 
27.85    " 


28.31 

28.79 
29.30  ^ 


41 
46 

48 


-53    I 


It 


365  „ 

37-8  '^ 

39.5  '7 

41.6  " 

46.6 

49.4 
52.3 
55.3 
58.3 


61.2 

63.9 
66.5 

68.9 

71. I 

72.9 

74.4 

75.5 

76.3 
76.7 

76,6 
76.2 

75.3 
74.1 
72.5 

70.7 

68.7 

66.5 

64.3 
62.2 

60.2 

58.4 
57.0 
56.0 

55.5 

55.5 

55.9 
56.8 


28 

29 

30 

39 

27 
26 

24 
23 

z8 
15 

ZI 

8 

4 
z 

4 

9 
12 

z6 

z8 

20 

23 
22 

21 
20 

f8 

14 
10 

5 


4 
9 


1.663      -1.329 
3S'.787    46".70 


+0.0Z 
"0.4 


-0.08 
"O.4 

[Bphi4) 


h 
13 

5.58 

5-93 
6.27 

6.60 

6.90 

7.18 

7.43 
7.65 
7.83 
7.98 

8.09 
8.17 
8.22 
8.25 
8.25 

8.23 
8.19 
8.13 
Sjo6 

7-97 

7.87 

7-7^ 
7.65 
7-54 
7.44 

7.36 

7.30 
7.26 

7.26 
7.31 

7.40 

7.54 

7.73 
7.96 

8.23 


m 

37 


35 

34 

33 

30 
28 

25 

32 
18 

15 
ZZ 

8 

5 

3 

o 

3 

4 
6 

7 

9 
zo 

IZ 

zz 

zz 

10 

8 

6 

4 
o 

5 
9 

14 
19 
23 
27 
30 

8.53 
8.86  33 

9.20  3^ 


-8x6 


tf 


13.3 

15.4 

17.4 

19.4 
21.2 

22.8 
24.2 

25.4 
26.4 

27.1 

27.6 

27.9 
28.0 

27.9 

27.8 

27.5 
27.1 

26.7 

26.2 

25.7 

25.1 
24.6 

24.0 

23.5 
23.0 

22.7 
22.4 
22.3 
22.4 
22.7 

23-3 
24.1 

25.2 

26.5 

28.1 


3Z 

30 
30 

z8 
z6 

14 

Z3 

ZO 

7 
5 

3 

z 

z 
z 

3 

4 

4 

5 

5 
6 

5 
6 

5 

5 
3 

3 

I 

z 

3 
6 

8 
zz 

13 
16 

18 


29.9 
31.8  '9 
33.8  ^° 


Z.OIO 

5'-765 


-O.I45 
9".85 


0.00 
-0.4 


-0.01 
-0.4 


h 
13 


m 

43 


8 
0.50 
0.84  ^ 

35 


1. 19 


33 


1.52 

1.843^ 
29 

2.13 

2.38  •s 

2.60 

2.79 
2.94 


33 

19 

15 

ZZ 


3.05 
3.12 

3.17 
3.18 

3.17 

3.14 
3.08 

3.00 

2.91 

2.80 

2.69 
2.56 
2.44 

2.32 
2.20 

2.10 
2.02 
1.97 
1.96 
1.99 


7 

5 

I 

I 
3 

6 
8 

9 

ZI 
ZI 

13 

Z2 

Z2 
12 
10 

8 

5 

I 

3 

7 


Z2 
16 
32 


2.06 

2.18 

2.34 

2.56 

2.81    ^5 

29 

3.10 
3.42  3J 


+  1752 


f* 


53.4 
51.2 

49-3 
47.7 
46.5 

45.8 
45-4 

45.5 
46.0 

46.8 

47.8 
49.0 

50.4 
51.9 
53-3 

54.7 
56.0 

57.2 
58.1 

58.9 

59-5 
59.8 

59.8 
59-6 
59-2 


22 

19 
16 

13 


4 
I 

5 
8 

10 

13 

14 
15 
14 
14 

13 

12 

9 

8 

6 

3 
o 

3 

4 
S 


10 


58.4 
57.4  „ 


16 
18 


54.5 

^     '  21 
50.6 

45.8:^ 

43-^  26 

38.0 
35.4 
33-1 


36 


23 


1.051      +0.323 
Z0-.5I8    65".8s 


0.00 
-0.4 


+0.02 

-0.4 
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licanSokr 
Date. 


Jan.    0.8 
I0.8 

2CX7 

30.7 

Feb.    9.7 


Mar. 


19.7 
1.6 
11.6 
21.6 
31-6 

Apr.  10.5 
20.5 

30.5 
May  10.4 

20.4 

30.4 
June  9.4 

19.3 

29.3 

July    9.3 

19-3 
29.2 

Aug.   8.2 

18.2 

28.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 
Nov.   6.0 

15-9 

25.9 
Dec.    5.9 

15.8 
25.8 

35.8 


Sec  S,  Tan  S 
Mean  Place 


Tf  TJtfut  Majoils. 
Mag.  1.9 


Right 
Ascentfoa. 


h 
13 


44 


s 

9.41 

0.30  *' 
0.73 « 

■•■'5 

1.8734 

2.16^9 
2.40  ^4 

2.57 


17 
12 


2.69 

2.75 
2.76 

2.72 

2.64 

2.51 
2.36 
2.17 
1.97 
1.74 


6 

I 

4 

8 

13 

19 
20 

23 
33 


24 

23 


1.27 
1.04 
0.81  ^3 

0.60" 
19 
0.41 
0.26  '5 
0.14 
0.08 
0.06 


12 
6 

2 


O.I  I 
0.22  " 
0.40 
0.65  '5 
0.95  3° 
35 

1.30 
1.6939 

2.12  ^3 


Decttna- 
tionN. 


+  49  43 


ti 


70.7 

68.6 
67.2 

66.3 
66.0 

66.3 

67.3 
68.7 

70.6 

72.8 


21 

14 

9 

3 
3 

10 

14 

»9 
22 

25 


26 


75.3 

77-9  „ 
80.6^7 

83.2  '^ 
85.6 


24 
22 


87.8 
89.7 

91.3 
92.4 

93- 1 

93-3 

93- 1 
92.4 

91-3 
89.7 


19 
16 

II 

7 

2 

2 

7 
II 

16 

20 


24 


87.7 

^5-3  ,, 
82.6  ^7 

79.6  3° 

76.3  ^-^ 
35 

69.23^ 


65.6 


36 


62.1  35 
58.7  ^^ 


55.6 
52.8 

50.4 


31 

28 
24 


1.547      +1.181 
9*.237    9i".66 


-o.oi 
-0.4 


+0.07 
-0.4 


89¥izglBU. 

Mag.  5.1 


Right 


h 
13 


m 

45 


1.40 
1.76 
2. II 

2.45 
2.77 

306 

3-33 
356 

3.75 
3-91 

4.04 

4-13 
4.20 

4.24 
4.25 

4.24 
4.20 
4.14 
4.07 

3.97 

3.87 
3-75 
363 
352 
3-41 

3-31 
3.24 

3-20 

319 
323 


36 

35 
34 
32 
99 

27 

23 

19 
16 

13 

9 

7 
4 

I 

I 


4 
6 

7 
o 

o 

2 
2 

I 
I 
o 

7 
4 

I 

4 
9 


18 


3.32 
3.46 

3.88  ^4 

4.15'^ 
31 

4.80  34 


Dcdina- 
taon& 


-1742 


// 


22.6 

24-5 
26.5 

28.5 
30.5 

32.4 
34.2 
35.8 
37.2 
38.4 

39.4 

40.3 
41.0 

41-5 
41.8 

42.0 
42.0 
41.9 
41.6 

413 

40.8 

40.3 
39-6 

38.9 
38.2 

37.5 
36.8 

36.2 

35.7 
35-5 

354 
35.6 

36.1 

36.9 
38.0 

39.4 
41.0 

42.7 


19 
ao 

ao 

ao 

>9 

18 
16 

14 
12 

zo 

9 
7 

5 

3 

2 

o 

I 

3 
3 

5 

5 
7 
7 
7 
7 

7 
6 

5 

2 


5 
8 

II 
14 

16 

17 


1.050      "O.319 

II*.724      22".09 


0.00        -0.02 
-0.4         -0.4 
[Bph  14] 


C  CentaniL 
Mag.  3.1 


Right 


m 
50 


h 
13 

8 
9.19 
9.64  45 


O.IO 


46 

0.54^ 

0.96  ^ 

39 

1-35 


1.70 
2.00 
2.26 
2.47 

2.64 
2.77 
2.86 
2.90 
2.90 

2.86 
2.79 
2.69 
2.56 
2.40 

2.22 
2.03 
1.83 
1.63 

1-45 


35 

30 
a6 

31 
17 


13 

9 

4 
o 

4 

7 
10 

13 
16 

18 

19 
20 

20 

18 

16 


1.29 
1.16^3 

1.08  * 
1.06    ^ 

1.09  3 
10 

1. 19 
1.36^7 

1.60  "4 
1.90  3^ 

2.25  35 

40 

2.65 
3.09^*4 

3.54  ^^ 


Declina- 
tions. 


-4651 


tf 


48.0 
49.2 
50.8 

52.7 

54-9 

57-3 

59.9 
62.5 

65.2 

67.9 

70.4 
72.9 
75.2 

77.3 
79.2 


13 
16 

19 
22 

24 

26 
26 

27 
27 
25 

25 

23 
31 

19 
16 

80.8 

82.1  ^3 

83.2  " 

83.9 
84.2 


84.2 
83.8 

83.1 
82.0 
80.7 

79.1 

77.4 
75.5 
73-6 
71.7 

70.0 

68.5 

67.3 
66.5 

66.1 

66.2 
66.6 
67.6 


4 

7 
II 

13 
16 

17 
19 
19 
19 
17 

15 
12 

8 

4 

I 

4 
10 


1.463       -1.067 
io*.046    55".89 


+0.01 
-0.4 


-0.06 
-0-5 


^BoOtts. 

Mag.  2.8 


Right 
AsccnaLonu 


h 
13 


m 
50 


35.34  ^ 
35.68  34 

36.03  35 

36.36  f 

36.68  3^ 
30 

36.98  ^, 

37.24  z, 

37-47  Z 
37.66   ^ 

37.82  ^^ 


37.94 
38.02 

38.07 

38.10 

38.09 

38.06 
38.01 

37-93 
37.84 
37.74 

37.62 

37-49 
37.36 

37.24 
37-12 

37.01 

36.93 
36.87 

36.85 
36.87 


12 

8 

5 

3 

I 

3 

5 
8 

9 
o 


8 
6 

2 
2 
6 


II 
16 
21 


36.93 

37.04 
37.20 

37-41  ,^ 
37-66  11 

37-95  „ 
38.27  f, 

38.60  33 


Declina- 
tion N. 


+  1849 


// 


29.4 
27.2 
25.2 
23.6 
22.4 

21.7 
21.3 
21.4 
21.9 
22.7 


22 
20 
16 
12 

7 

4 

I 

5 
8 

II 


23.8 

25.1 
26.5 
28.0  '5 
29.6 


13 
14 


310 

32.4 
33.6 

34.6 

35.4 

36.0 

36.3 

36.4 
36.2 

35.7 

34.9 
33.8 

32.5 

30.9 
29.0 

26.9 

24.5 
22.0 

19.4 

16.7 

14.0 
1 1.4 

9.1 


14 

14 
12 

10 

8 

6 

3 

I 

2 

5 
8 

II 

13 
16 

19 
21 

24 

25 
26 

27 
27 

26 

23 


1.056       +0.341 
35".398    42 ".32 


0.00 
-0.4 


+0.02 
-^.5 
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Mean  Solar 
Date. 


Jan.  0.8 
I0.8 
20.7 

30.7 
Feb.    9.7 

19.7 
Mar.  1.6 
1 1.6 
21.6 
31-6 

Apr.  10.5 
20.5 

30.5 
May  10.4 

20.4 

30.4 
June  9.4 

193 

29-3 
July    9.3 

193 
29.2 

Aug.   8.2 

18.2 

28.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 
Nov.   6.0 

15.9 

25.9 
Dec.    5.9 

15.8 
25.8 

35.8 


6  Apodis. 
Var.  5.5-6.6 


Right 
Aacensioxi. 


h 
13 


m 
56 


50.94 
52.07 

53-21 
5432 
55.37  '°^ 


"3 
114 

III 


Sec  8,  Tan  d 
Mean  Place 


56.36 
57.26 

58.04 

58.71 
59.25 

59.67 

59.95 
60.09 

60.10 
59.98 

59.74 

59.37 
58.89 

58.32 

57.67 

56.97 
56.23 

55.48 

54.75 

54.07 

53.46 
52.96 

52.59 
52.38 

52.34 

52.49 
52.82 

53.34 
54.02 

54.85 


99 

90 

78 
67 

54 
42 

28 

14 

I 
12 

24 

37 
48 

57 

65 
70 

74 

75 

73 
68 

61 

50 

Zl 
21 

4 
15 

33 
52 
68 

^Z 
96 


55.81 
56.86  ^°5 

57-97 


III 


Declinflr 
tionS. 


—  76  22 


It 


43.4 
43.7 

44-6 
46.1 

48.0 


3 

9 

15 

19 

24 


28 


50.4 
53-2 

56-3  f, 
59-6  ^^ 

63.0  ^^ 

35 

70. 1  3^ 

73-5  \\ 
76.8  33 

80.0  3^ 

28 

82.8 

85.3 

87.5 
89.2 

90.4 


25 
22 

17 
12 

6 


91.0 
91.2 
90.8 

89.9 
88,5 


3 
4 
9 
14 
19 


33 


86.6 
81.8*5 

76.1  '9 
39 

73-2 

68.0  *s 
65.8  " 

64.2 


16 


63.0 
62.3 
62.3 


12 

7 
o 


4.248      -4.129 
54-.475    56".27 


+0.05 
-0.3 


-0.24 


rvirgiiiis. 
Mag.  4.3 


Right 
Afloension. 


h 
13 


m 

57 


5.90 
6.24  3^ 
6.58  34 
6.91  ^^ 
7.22  3' 

7.50 
7.76 

7.99 
8.19 

8.35 

8.48 
8.58 
8.65 
8.69 
8.70 

8.70 
8.66 
8.61 

8.54 
8.46 

8.36 
8.25 

8.13 
8.02 

7.91 

7.81 

7.73 
7.68 

7.66 

7.68 

7.75 
7.86 

8.02 

8.22 

8.47 

8.76 

9.07 
9.40 


28 

26 

23 
20 

16 
13 

10 

7 
4 

I 

o 

4 

5 

7 
8 

10 

II 
12 
II 
II 
10 

8 

5 

2 

2 


II 
16 
20 

25 
29 

31 
ZZ 


Declinor 
tionN. 


+    I  57 
II 

29.5 
27.4 

25.4 
23.6 
22.0 

20.6 
19.6 
19.0 
18.6 
18.5 

18.6 
19.0 

19.5 
20.2 

20.9 

21.7 
22.5 

23.3 
24.0 

24.7 

25.3 
25.8 
26.2 
26.4 
26.5 

26.5 
26.2 
25.8 

25-1 
24.2 

23.1 
21.7 
20.1 
18.3 
16.3 

14.2 
12.0 

9.9 


21 
20 
18 
16 
14 

10 
6 

4 

I 

I 

4 

5 

7 

7 
8 

8 
8 

7 

7 
6 

5 
4 

2 

I 
o 

3 

4 

7 

9 
II 

14 
16 
18 
20 
21 

22 

21 


11  BottUs. 
Mag.  6.1 


Right 
Ascension. 


1. 001        +0.034 
i6*.ii4     37".07 


0.00 


0.00 

-0-5 
[Eph  Ml 


h 
13 


m 

57 


s 

6.51 

6.86  35 
7.22  36 


7.57 
7.91 

8.22 
8.50 

8.74 

8.95 
9.11 

9.24 
9.33 
9.38 
9.40 
9.39 

9.35 
9.28 

9.20 

9.09 
8.96 


35 
34 
31 

38 

24 

21 

16 
13 

9 

5 
2 

I 

4 

7 
8 

II 

13 
13 


8.83 
8.68  ^5 

8.53  '^ 

8.39 
8.25 


8.12 
8.02 

7.94 
7.90 
7.91 


14 
14 
13 


10 
8 

4 
I 

5 


10 


7.96 
8.06 
8.21  ^5 
8.41  ^° 

8.66  ^5 
29 

9.27  ^ 
9.62  35 


Declina- 
tion N. 


+  2747 


// 


49.7 

47.4 

45.5 
44.1 

43.1 

42.6 
42.6 

43-1 
44-0 

45-3 

46.9 
48.6 

50.5 
52.5 
54.4 

56.2 
57.8 

59.2 
60.4 

61.3 

61.9 
62.2 
62.1 
61.7 
61.0 

59.9 
58.5 
56.7 
54-7 
52.4 

49.8 
47-0 

44-1 
41.2 

38.2 

35.3 

32.5 
30.1 


23 
19 
14 

10 

5 

o 

5 

9 

3 
6 

7 

9 
20 

9 
8 

6 

4 
2 

9 
6 

3 

I 

4 

7 
II 

14 
18 

20 

23 
26 

28 

29 

29 
30 
29 

28 
24 


ft  Centanrl. 
Mag.  0.9 


Right 
Ascension. 


h      m 

13    57 


43.17 
43.75 
44.34 
44.92 

45.47 

45.97 

46.43 
46.84 

47.19 
47.48 


58 
59 
58 
55 
50 

46 
41 
35 
29 
23 


1. 130      +0.527 
i6".564    65".44 


-o.oi 
-0-3 


+0.03 
-0-5 


47.71 
47.88  '7 

47.98  '° 
48.03 

48.02 


5 

I 

6 


47.96 
47.84 
47.67 
47.46 
47.22 

46.94 
46.64 

46.34 
46.04 

45.76 

45.51 

45.31 

45.17 
45.10 

45.11 


Dcdina- 
tiooS. 


-59  57 

II 

20.6 


8 

13 

17 
21 

24 


12 

17 
21 

24 
28 

30 

30 

30 
28 

25 

20 
14 

7 

I 

10 


21.4 
22.7 
24.4 
26.5 

28.9 

34-4  „ 
37-4^ 

40.5  ^' 

43-6  „ 

46.6  ^° 

49-5  "> 
52.2  =' 

54.7 '' 

23 
57.0 

58.9 
60.5 

61.6 

62.4 


20 
28 


45-21 
45.41 

45.69 
46.06  37 

46.50  ^ 
51 

47.01 
47.56  55 
48.14  5» 


19 
16 

II 

8 

4 

2 

6 

10 


62.8 
62.6 
62.0 
61.0 
59.6  '' 

57-9  ^ 

55-9  ! 
53.6  '^ 

51.2'' 
48.8  ^ 


46.5 

44.4 

42.5 
41.0 

39.9 

39.3 
39-2 

39-7 


23 


21 

19 

15 
II 


5 


1.998      -1.729 
44".6i4    31  "06 


+0.02 
-0-3 


-o.io 
-0-5 
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n  KydiBb, 

^  Centanri. 

nr  Diaconls. 

i  Boatis. 

Mean  Solar 

Mag.  3.5 

Mag.  2,3 

Mag.  3.6 

Mag.  4.8 

Date. 

Right 

Declina- 

Bight 

Declina- 

Right 

Declina- 

Right 

Declina- 

Asoenuon. 

tions. 

Afloension. 

tions. 

Ascension. 

tion  N. 

tion  N. 

h     m 

•       / 

h     m 

•       1 

h     m 

•      / 

h      m 

0       / 

14      I 

—  26  16 

It 

14  I 

-3556 

14  2 

+  6446 

MM 

14     6 

+  25  29 

Jan.    0.8 

8 

27-70  „ 

8.7'^ 

36!28 

46° ,. 

s 

3-^  ,« 

'  W 

483  ,„ 

28*52     ^ 

39.6 

I0.8 

28.07  ^^ 

36.69  *' 

47-4 
490  ,„ 

4-"7£ 
4-«7j° 
5-48  t' 

46-3  Z 

28.87  ^^ 

37.2  ^^ 

20. 8 

28-44  ^. 
28.80  3<^ 

37-09 1~ 

44-9'^ 
44-x    \ 

29.22  35 

35.3  ^l 

30.7 

10.6  '9 

37-48  39 

50.9   9 

29.57  ^^ 

16 
33.7 

Feb.    9.7 

29.14  34 
32 

12.6  '° 
30 

37.85  ^^ 
34 

530  " 

22 

6.07  59 

55 

44.0   ^ 

29.00  33 

31 

3-6  " 

19.7 

^946  ,„ 

'♦•^  ,„ 

38.19  „ 

55-2  „ 

6.62 

44-6  T 

30.21 

32.0 

Mar.    1.6 

3°°'  „ 

1 6.6  '° 

38.50  3' 
38.78  »8 

57-4 

7.11  'W 

47-6  '! 

30.49  '^ 

31-9    ^ 

1 1. 6 

18.5  '9 

59-6  " 

7-54  t! 

30.74  ^5 

32.2    3 

21.6 

22 

30.23 

20.2        ' 

39.02  '* 

61.8" 

7.88  34 

..^   Q   22 
49.8       . 

30.96  " 

8 
330 

31.6 

30.42  '^ 

»5 

21.9^7 

15 

20 
39.22     ^^ 

^3-9  !! 

20 

8.15  "7 
17 

30 

5^-4  ,8 

31.13  I 

12 

34-2    ^ 

Apr.  10.5 

30.57  „ 

23.4  „ 

39.39    „ 

^5-9  ,„ 

8.32    - 
8.40    ^ 

55-2  ,„ 

31.26 

35.6     , 

20.5 

30.69  " 

24.7    ^ 

39.52  '3 

^7-8   ' 

58-2  ^° 

31.36'^ 

37.2  '^ 

30.5 

30.78    I 
30.84    t 

"5-^  10 

39.61     9 
39.67 

71. 1 

8.40    I 
8.16  »^ 

61.2  3° 

31.43    ^ 

39-0  '« 

May  10.5 

26.8  ^l 

27.6 ; 

^4-"  ^^ 

31.46    3 

40.9  |9 

20.4 

30.86    ' 

39.69    , 

72-4   f 

66.9  »7 

31.46    ° 

42.8  '9 

0 

7 

I 

12 

22 

25 

3 

18 

30.4 

30.86 

28.3 

39.68 

73-6   „ 

7-94  ,„ 
7.66  '^ 

69.4 

31.43     , 

44-6 

June   9.4 

30.84    I 
30-78    J 

28.7  \ 

39.65    I 

74.5   ' 

71.5" 

31.38    \ 

46.2  ^^ 

19.3 

29.0  '^ 

39.58    7 

75-2    7 

7-32  l'* 

73.2  '7 

31-30 

47.6  ^* 

293 

30.71  ,1 

29.1  \ 

39.49  ,; 

75.6   \ 

6.95^2, 

74-4  " 
75-2    8 

31.20  '° 

48.8  " 

July    9.3 

30.61    ° 

29.0 

39.37  ,, 

75-7   , 

6-55^ 

31.08  " 

49.8 

II 

3 

14 

I 

42 

3 

13 

/ 

19.3 

30.50 

28.7 

39.23  „ 

75-6 

6.13 

75-4    , 

30.95  _ 

50.5              ^ 

29.2 

30.37    ,^ 

28.2  5 

27.6  J 
26.8  * 

39.08    5 

75-2   * 
74-6   ^ 

5.70  « 

75-1    3 
74-3  „ 

30.81  w 

50.9             ^ 

Aug.   8.2 

30.24       3 

38.93  \l 
38.77    t 

5.27  *3 

30.66  '5 

50.9 

18.2 

30.10       ^ 

73-7   ' 

4-85  t! 

7^-2  ., 

30.52  ^^ 

50.6    3 

28.2 

29.97    11 

^5-9  ,! 

38.62  '5 

72-7  ! 

4.46  ^9 

30.38  '^ 

50.0 

II 

10 

14 

13 

35 

23 

13 

9 

Sept.  7.1 

29.86 

^4-9  ,„ 

38.48 

7'-4„ 

4"   „ 

^8-9  „ 

30.25 

49.1 

17.1 

29.77       ^ 
29.71 

23.9 

38.38  '° 
38.30    ; 

7°-^  M 

3«° 
3-54    - 

3.36    ^ 

66.2  *7 

30.14  " 
30.06 

47-8  :^ 

27.1 

23.0   9 

^^•7  ! 

63.2  3° 

46.2  '^ 

Oct.    7.0 

29.69 

22.1    I 
21.3   ^ 

38.27    I 

67-3   t 

59-9  ^^ 

30.02    ^ 

44.3  ^^ 

17.0 

29.71         J 

38.29    ^ 

66.0  '3 
It 

3-25  " 

2 

30.01     ^ 

4 

22 

42.1 

24 

27.0 

29.78 

20.7 

38.37  ,^ 

64-9    „ 

3.23       . 

52-5  ,„ 

30.05 

39-7  _ 

Nov.   6.0 
15.9 

29.91     ^ 
30.09    ^^ 

20.4      ^ 
20.3       ' 

38.71  ^^ 

64.0    9 
63-3    ^ 

3.30 

3.73  ,° 

48.6  39 
41-0  3 

30.14    9 

i^ 

30.29  / 

f.  2  - 

34-2 

259 

30.33  J: 

2 
20.5       . 

21. 1     ^ 

38.96  ^5 

63.0    3 

30.48  '\ 

31.3^^ 

Dec.    5.9 

30.60  ' 

39.26  ^° 

63.1     ' 

4.08  35 

37-5  ^* 

30.72     0 

28.4  '9 

32 

9 

34 

5 

43 

33 

28 

29 

15.9 

30.92 

22.0 

3960 

63.6    g 
64-4  „ 

4-51   _ 

34-2    B 

3100 

255 

25.8 

31 2735 
31.63^^ 

23.1  \\ 

39.98  38 

5.01  5- 

3'-4   ! 

31.31  ^' 

22.8  ^7 

35.8 

24.6  '5 

40.37  39 

65-5  " 

5.56  55 

29.0  ^ 

31.65^^ 

20.3  ^5 

Sec  (J,  Tan  S 

1. 115 

-0.494 

1.235      -0.725 

2.347      +2.123 

1. 108       •K).477 

Mean  Place 

28".2I5 

+0.01 

6".86 

36-.959    5o".4i 

3".68o    7i".78 
-0.03         +0.12 

28-.652     54".73 

D'^a,  Dot  a 

-0.03 

+0.01         -0.04 

-o.oi         +0.03 

D^  8,  Vm  6 

^.3          -0-5       1 

-0.3          -0-5 

-0.3          -0.5 

-0.3        -0.5 

[- 

BpilZ4) 
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APPABENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


K  Vlig;iiiis. 

4  UrssD  MlAocls. 

z  VizglBU. 

a  Bo«(is. 

Mean  Solar 

Mag.  4-3 

Mag.  5.0 

Mag.  4.2 

Mag.  0.2 

Date. 

Right 

DediiiA- 

Right 

DecUiia- 

Right 

Dcdina- 

Right 

Declin*. 

AjQensioo. 

tioa& 

^^SOCXttiOO* 

tionN. 

taonS. 

Aaocnsioa. 

tioaN. 

h     m 

0      / 

h     m 

0      / 

h       m 

•      1 

h      m 

•      / 

14    8 

-952 

14     9 

+7756 

14     II 

-5  35 

14     II 

+  1937 

Jan.     0.8 

B 
18.00 

30.0 

s 

956 

411  fl 

s 
29.82 

31.5 

s 

44.10 

33.3  ,^ 

I0.8 

18.34  ^ 

3»-9   ' 

10.60  ^"^ 

39.3  '\ 

30.15  3^ 

33.5  "^ 

44.44 1, 

3°-9  ,„ 

20.8 

18.68  ^ 

33-8   ' 

"•7^!« 

38.0  ^3 

30.49  ^^ 

35.5  r 

4478  3* 

28.9  ~ 

30.7 

19.02  ^^ 

35-7   ^ 

12.83 '" 

37-5    ^ 

30.83  34 

37.4 '' 

45."  „ 

27.2  \ 

Feb.    9.7 

19-34  ^"^ 

37-5   ! 

13.93  T 

37-6   \ 

31.143' 

39.1 '' 

45-44 1: 

25.9  '^ 

30 

z6 

lot 

8 

30 

15 

30 

9 

19.7 

^964  _ 

39- 1  ,, 

1497  „. 

38.4 

3^-44  _ 

40.6 

46.02  »* 

25.0 

Mar.    1.6 

19.91  ^7 

^^•5    : 

15.92   95 

39.8  »4 

31.71  '' 

41.8 " 

24.6   * 

1 1.6 

20.15  ^ 

41.7" 

^^•73  S 

♦'•7^9 

31.95  ^t 

42.8  'I 

46.26  ** 

24.6    ° 

21.6 

20.36  " 
20-54  t 

42.6   I 
43.4   * 

^7-39  ^ 

44-»« 

3^-^^'« 

43.6  ! 

46.47  " 

25.1    5 

31.6 

17.88  f 

46.8  '7 

32.34   t 

44.1  * 

46.64  *7 

25.8  J 

14 

5 

31 

30 

15 

3 

14 

IZ 

Apr.  10.5 

20.68 

43.9    , 

18.19  „ 

49-8 

32.49  „ 

44.4  , 

46.78 

26.9 

•  *• 

20.5 

20.80  " 

44.2    3 

18.30  " 

530  3^ 

32.60 " 

I 
44.5     , 

46.89  " 

28.2  '^ 

T  P 

30.5 

20.89   ? 
20.95    \ 

44.4   ^ 

18.23  ,^ 

5^'  io 

32.69  9 
32.75  , 

44.4    , 

46.96    7 

29.7  J 

3^-3,6 
32.9  „ 

May  10.5 

44.4   ^ 

17.98  's 

61.8  ** 

44.1     3 

47.00    ^ 

20.4 

20.98   ^ 

44.2    ; 

17.57 :' 

32.78  3 

43.8    3 

47.01    ^ 

0 

2 

56 

as 

I 

5 

3 

»5 

30.4 

20.98 

440 

^701  , 
16.32  ^ 

^■*-3  „ 

3279  , 

43.3    , 

46.99 

34.4^ 

June  9.4 

20.96    * 

43-7   f 

68.0  ^^ 

32.77  \ 

42.8    5 

46.95  * 

35.8^ 

193 

20.92    \ 

20.86   I 

20.78   * 
10 

43.3   \ 

^5-53  " 
14.65  ™ 

32.73  f 
32.67 1 

42.3    \ 

46.88    7 
46.80    ^ 

37.1  I 

293 

42.9   ^ 

69.2  " 

41.8    5 

38.2  " 

July    9.3 

42.4   ^ 

.3.70  g 

69.8    ^ 

32.59  „ 

41.2^ 

46.69  " 
la 

39-1   J 

193 

20.68 

41.9    ^ 

12.72 

699    , 

32.49  „ 

40.7 

46.57  „ 

39-8  ^ 

29.2 

20.57  " 

41.4   ^ 

40.8 ; 

11-73  Z 

^•♦.^ 

32.38 " 

40.2    5 

46.44  \\ 

40.2   * 

Aug.   8.2 

20.45  „ 

'°-74  '^ 

68.4" 

32.26 " 

39.7    ^ 

46.30  '^ 

40.3 

18.2 

20.33  „ 

40.3  5 

9-78!! 

66.9  '5 

32.14 " 

39.3    ^ 

46.16  \\ 

40.2 

28.2 

20.21 

39-9   t 

8.87  9' 

65.0  ^9 

32.03 

39.0    3 

46.03  ^ 

39.7   , 

10 

4 

84 

3S 

II 

3 

13 

7 

Sept.  7.1 

20.11 

39.5     _ 

8-03  ,, 

59-7  „ 

31.92  „ 
31.84 ; 

38.7    , 

■♦S^o  ,„ 

39.0 

17.1 

20.02    ^ 
19.96   ; 

39.2    ^ 

729  r 

38.6 

45.80  '° 
45.72   \ 

37-9  " 

27.1 

39.0  ; 

56.5  f. 

31.77  ; 

38.7    \ 

36-5 
34-9  „ 

Oct.    7.0 

19.94    , 

39.0  I 

6.18  '♦^ 

53-0  ^5 

31.74  \ 

38.9    ^ 

45.67   ; 

17.0 

19.95    , 

39.2  \ 
4 

5.84    ^^ 
17 

49-3  f 
39 

31.75  , 

39-3    J 

45.66   ' 

4 

33.0  J 

27.0 

20.01 

39-6 
40.2   ^ 

5-67      ^ 

45-4 

3 '81  ,„ 

40.0 

45.70 

3°-8  ,^ 

Nov.   6.0 

20.12  " 
20.28  '^ 

5-6^     ' 

41-5  f 

31.91  Z 

40.9    9 

45.79  ' 

28-4  6 
25.8 

15-9 

*''  .^ 

5-S7  11 

37-6  39 

32.06  ^ 

42.1  " 

45.92  \i 

259 

20.48  ^° 

42.2  " 

6.24  f 

33-9  ^^ 

32.26  ^^ 

43-4  \l 

+^"  ^ 

23.1 

Dec.    5.9 

20.73  11 
29 

*3-6  :j 

6.79   55 
71 

30.4  3* 
3a 

32.50  ^^ 

^5-^  18 

46.34  *3 

27 

^°-4  3 

159 

21.02 

+5-2  „ 

7-50  . 

272  „ 

32.78 

46.8 

46.61 

17.6 

25.8 

21.34  3^ 

+^•9   I 

^•37  S 

24.5  '^ 

33.09  ^^ 

^^•7  :^ 

46.91  3° 

14.9 

12.4     ^ 

35.8 

21.67  ^^ 

48.8  '9 

9.34  ^^ 

22.2     ^ 

33.42  33 

50.7  ^^ 

47.24  ^^ 

Sec  tf ,  Tan  8 

1.015      -0.174 

4.789      +4683 

1.005      -0.098 

1.062 

+0.356 

Mean  Place 

I8-.365    26".o3 

9*  .894 

65".64 
+0.26 

30". 164    26". 04 

44'.a94    46".86 

D>a,  D«*a 

0.00        -0.01 

-0.07 

0.00          -O.OI 

-O.OI        -w-oa 

D4,S,I>uS 

-^.3 

^.5       1 

-0-3 

-0-5 

-^.3 

-^.s     1 

-^•3 

-OS 

[SpllZ4] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


A^BoMto. 

XvirglBte. 

SLlbne. 

^BoOtU. 

Mean  Solar 

Mag.  4.3 

Mag.  4.6 

Mag.  6.3 

Mag.  4.1 

Date. 

Right 

Declina- 

Right 

DecKaa- 

Right 

Declinar 

Right 

Dedina- 

Afoutioii. 

HmiN. 

Aaoeiision. 

tionS. 

AsocxusoQ* 

Asoennoa. 

tkmN. 

h      m 

•      f 

h      m 

•      / 

h      m 

•      / 

h      m 

•      f 

1 

H    13 

+  4628 

11 

14     14 

-1258 

X4    18 

—  II  19 

14    22 

+  5214 
ff 

Jan.    0.8 

''•«3^ 

37.6 

> 
26.76 

35-9  ,0 

s 
47.37  ^, 

22.1 

^5-^7  „ 

30.8  „ 

I0.8 

7-23*: 

35.3  ^l 

27.103* 

37-7 ; 

9A 

^40  2 

16.40^ 

^8-4  'I 

20.8 

7-65^ 

33-5   * 

2745 11 

39-6  11 

48.06  35 

*5-9  'I 

16.85  ^^ 

=^^•5   9 

30.7 

8°7^ 

32.2  ^l 
31.6  ^ 

27.79 

lo 

4^-4  x8 
43-2  „ 

48.40  3^ 

27.7  ! 

1730  ** 

25-3  " 

Feb.    9.7 

8.47^ 

28.12  33 

48.72  3« 

=^9-4  11 

17.74  ^ 

24.6    I 

38 

0 

30 

17 

30 

16 

4a 

I 

19.7 

8.85 

31.6 

28.42  - 

44-9  „ 

49.02 

31.0 

18.16 

247   ^ 

Mar.    1.7 

9.20  ^' 

32.1  J 

28.70 »« 

46.4   5 

49.30  »8 

3^-4   t 

18.55  39 

25-3  ,J 

II. 6 

9.50  3« 

33-2 

28.95  *5 

47.7    3 

49-55  ,, 

33.7  ^x 

18.89  3* 

^^•5  " 

21.6 

9.76  »* 

34.9  '^ 

29.16*' 

48.8" 

49.77  " 

34.7  '^ 

19.18  »9 

^8-3   ' 

31.6 

36.9" 
as 

29.35 '' 

49.6    ; 

49.96  ;9 

35.5    6 

19.41  ,3 

30.4  " 

as 

Apr.  10.5 

10.12 

39-^, c 

29.50  „ 

50.3    , 

50."  „ 

36.1 

19.59  „ 

32.9  „ 

20.5 

10.22  '^ 

+'•7  « 

29.63  '3 

50.8    5 

50.25  '3 

36.5    t 

19.70  " 
19.76    \ 

35-6  1 
38-4  'g 
4t-2  "' 

30.5 

10.27  ^ 

94 

29.72    9 

5I.X    3 

50.34  ' 

36.7    ^ 

May  10.5 

10.28  ' 

29.79    I 

51.3 ' 

50-41  ; 

36.7    ° 

^9-77    . 

20.4 

10.24 1 

29.83    * 

51-4    J 

50.45  * 

36.7    I 

19.72     5 
10 

43.9  '' 
as 

30.4 

10.16 

29.84    , 

5''-3    , 

50.47  . 

36-5    , 

19.62 

46.4  „ 

June  9.4 

10.04  ** 

55-9 ;' 

29.82    ' 

^'■' 

50.46 

36-3 

19.48    J 

48-7  \l 

19.4 

9.90'^ 

29.78    ^ 

50.9   ^ 

50.42  * 

36.0   3 

19.31 .; 

'«1  ^ 
52.2 

29.3 

9-73  !I 

57-4   ! 

2973    1 

29.65 

10 

50.5   * 

50.37  I 

50.29  ^^ 

35.6    ^ 

19.10" 

July    9.3 

9-53!! 

82 

58.4  ^,' 

50.1    ** 

4 

35.1    I 

18.87  3 

26 

53-3   , 

19-3 

9-31 

59.0 

29-55  „ 

49-7    . 

5*^''t  11 

34-7    . 

18.61 

53.9   ^ 

29.2 

59-2    , 

*9-43  " 

49-2    = 
48.6   I 

50.08 " 

34-2    5 

18.06  "f 

^7.52  :j 

54.1    , 

Aug.   8.2 

8.86  *^ 

58.9  3 

29.31  „ 

49-96 " 

33.7    ^ 

53-8   3 
530 

18.2 

^•^3  « 

58-2  r 

29.19  „ 

48.1    I 

49-«4  " 

33.2    5 

28.2 

8.41" 

57°  ,6 

29.07 

47.6^ 

49.72  " 

13 

32-7   I 

4 

51.7   3 
17 

Sept.  7.1 

8-21     „ 

55-4  „ 

28.96 

47-1    ^ 

49.60 

32.3    ^ 

»7.27  „ 

So-o 

17.1 

53.3" 

28.87    9 
28.81    * 

46.7   * 

49.51    9 

31.9    * 

*7°5   8 
16.87   ; 

47-9  " 
45-3   ' 

27.1 

7-^^   0 

4»' !! 

46.3   * 

49.44  ; 

31-7   ' 

Oct.    7.1 

7.79  " 

28.78    3 

46.2    I 

49.41  3 

31.6 

16.73  't 
16.65    ' 

0 

42.4  "' 

17.0 

7.74   ^ 

45.1  3* 

28.78    « 

46.2    * 

I 

49.4» 

3 

31.7  I 

39.2^ 

27.0 

7.75    . 

00 

41-8  „ 

28.84  ,„ 

4^.3       , 

49.46  ^^ 

32.0 

16.62 

32.2  3° 

Nov.  6.0 

7.81    ^ 

38.3  3f 

28.94  z 

46.8    5 

49.56  « 

32.5   0 

16.67       ^ 

159 

7-94  ,^, 

34.8  !| 
31.2  3* 

10 

29.10 

47.5  ; 

49-71    5 

33-3  ,1 

16.78    " 

28.5  3 

25-9 

8.14'^ 

29.30  "° 

4S-4  ,! 

49-91  "^ 

34-3  '! 

16.97   '^ 

24.8  g 

21.2  3" 

34 

Dec.    5.9 

8.40  ^^ 
30 

27.8  3* 
33 

29.55  :^ 

49.6 " 
14 

50-5  - 

12 

35.5  ,^ 

17.22      5 
32 

15.9 

8.70 

^4-5  _ 

29.83  „ 

5^-^   r^ 

5<^-43  „ 

37.0  „ 

17.54      , 

17.8  „ 

25.8 

9.05  il 

21.53^ 

^''-'^^^ 

5^-^   8 

50.74  i^ 

38-7   ^ 

17.90^ 

14.7  3' 
12.0  '7 

35.8 

9.44^^    18.9 -" 

30.48  ^^ 

54.4  '* 

51.07-^"* 

40.5  '* 

18.31     ^' 

Sec  6,  Tan  d 

1.45a      +1.053 

1.026  -0.231 

I.030         -0.200 

1.633              +1.291 

Mean  Place 

6-.956    58".o8 

27".i89    32".7o 

47".8o7    i8".27 

16M99    5«"'3a 

B'^a,  Dmo- 

-0.02         +o.c6 

0.00          -O.OI 

0.00            -O.OI 

-0.02         +0.07 

D^d,  D»d 

-0.3          -0.5 

-0.3          -0.6 

-0.3          -0.6 

-0.3          -0.6 

84368^ 

1914 : 

26 

1 

[Eph  »4l 
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APPARENT  PLACES  OF  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


/Bo«tiS. 
Mag.  5.4 


Risbt 
ABcenskm. 


DecOnap 
tionN. 


(p  Virgijals. 
Mag.  5.0 


Right 
Aaoounoa. 


Dedinar 
tionS. 


6  Ursae  Minoris. 
Mag.  4.4 


Right 
Ascension. 


Declina- 
tion N. 


p  BoOtts. 
Ms^.  3.8 


Right 
Ascension. 


Dedina- 
tioaN. 


Jan.  0.8 
10.8 
20.8 

30.7 
Feb.    9.7 

19.7 
Mar.  1.7 
II. 6 
21.6 
31.6 

Apr.  10.6 
20.5 

30.5 
May  10.5 

20.4 

30.4 
June  9.4 

19.4 

29-3 
July    9.3 

193 
29.2 

Aug.   8.2 

18.2 

28.2 

Sept.  7.1 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 
Nov.  6.0 

15.9 

259 
Dec.    5.9 

159 
25.8 

35.8 


h       m 
14    22 


33 


s 
27.08 
27.41 
27.75  ^* 
28.09 
28.42 


34 
31 


28.73 
29.01 

29.26  *^ 

29.48 

29.67 


aS 


22 


Sec  d.  Tan  8 
Mecui  Place 


29.82 

2993 
30.02 

3007 
30.09 

30.08 
30.05 
29.99 
29.92 
29.82 

29.70 

29-57 

2943 
29.29 

2915 

29.02 
28.91 
28.82 
28.76 
28.74 

28.77 
28.85 
28.98 

2915 
29.38 

29.64 
29.94 


19 
15 


II 

9 

5 

2 


3 
6 

7 
10 

12 

13 
14 
14 
14 
13 

II 

9 
6 


8 

13 

17 

23 
26 

30 


30.26  ^* 


+  1936 


It 


33.3 

30.9 
28.9 

27.2 
25.9 

25.0 
24.6 
24.7 
252 
26.0 

27.1 
28.5 
30.1 
31.7 
33-4 

350 
36.6 
38.0 

39-2 
40.2 

41.0 

41-5 

41.7 
41.7 

41-3 

40.7 

39-7 
38.5 
37-0 

35-1 


24 
20 

17 

13 

9 

4 

I 

5 
8 

II 


4 
6 

6 

7 
6 

6 

4 
2 

o 

8 

5 

2 

o 

4 
6 

10 
12 

15 

19 
21 


23 


330 

28.2  ^5 

25.6  ^^ 

27 

22.9    i 

^  28 


20.1 

17.5 
150 


26 
as 


h      m 
14    23 


33 
34 
33 


s 

45.81 

46.14 
46.48 
46.81 

47-13  ^"^ 
30 

4743 
47.70 

47.95 
48.17 

48.36 


1.062      +0.356 

27".332    46".95 


-o.oi 
-0.3 


+0.02 
-0.6 


48.51 
48.64 

48.73 
48.80 

48.84 

48.86 
48.85 
48.81 
48.76 
48.68 

48.59 
48.48 

48.36 
48.23 
48.11 

48.00 
47.90 
47.83 
47.78 
47.78 

47.82 

47.91 
48.05 

48.23 
48.46 

48.73 
49.03 
49.35 


27 

22 

19 

15 


13 

9 

7 
4 

2 


4 

S 
8 

9 

II 
12 

13 
12 

II 

10 

7 

5 
o 

4 

9 

14 
18 

23 

27 

30 
32 


-    150 


// 


41.5 
43.6 

45.5 

47.3 
48.9 

50.3 

51.4 

52.3 
52.8 

53.1 

53.1 

52.9 
52.6 

52.1 

51.5 

50.8 

50.1 

49-4 
48.7 
48.1 

47.5 
47.0 

46.5 
46.1 

45-9 

45-8 
45.8 
46.1 

46.5 
47.1 

48.0 
49.1 

50.4 
51.9 
53.7 

55-6 
57.6 
59.6 


21 

19 
18 

16 
14 

II 

9 

5 

3 
o 


3 

5 
6 

7 

7 

7 

7 
6 

6 

5 
5 
4 

2 


3 
4 
6 

9 

II 

13 

15 
18 

19 

20 
20 


1. 001       -0.032 
46".i9i     34".46 


0.00  0.00 

-0.3  -0.6 
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h       m 
14     27 


s 

40.65 

41.54 
42.48 

43.46 

44.44 

45.37 
46.23 

46.99 

47.63 
48.13 

48.47 
48.65 
48.67 

48.53 
48.25 

47.83 

47.29 
46.65 

45.93 
45.14 

44.30 
43.44 

42.57 
41.72 

40.90 

40.13 

39.43 
38.83 

38.34 

37-97 

37-75 
37.68 

37.78 
38.04 
38.46 

39.03 

39.74 
40.56 


89 

94 
98 
98 
93 

86 
76 
64 

50 
34 

18 

2 

14 
28 
42 

54 
64 
72 

79 
84 

86 

87 

85 
82 

77 

70 
60 

49 

37 
22 

7 
10 

26 
42 

57 

71 
82 


+  76    4 


$t 


21 

15 

9 

I 

5 
II 


7.9 
5.8 

4.3 
3.4 
3.3 

3.8 

4.9 
6.6 '7 

8.8^^ 

21.5^7 
29 

24.4 

27.5  ^' 

30.6  3' 

33-7  f ' 
36.6  ^9 

27 

39.3 
41.5 
43.4 
44.8 
45.8 

46.2 
46.0 

45.3 
44.1 

42.4 


22 

19 
14 
10 

4 

2 

7 
12 

17 
22 


26 


40.2 

37-6  ,^ 

34.6  3° 
31.333 

27.8  ^l 
38 

24.0 
20.1  ^^ 

16.2^9 

8.8  36 
34 

2.5'^ 
0.0^5 


h 
14 


m 
28 


34 


s 
7.19 

7-53    , 

7.89  ^^ 
8.24  35 

8.59  ^^ 


8.92 
9.22 
9.50 
9.73 
9.93 

10.09 
10.21 
10.30 
10.34 

10.35 


ZZ 

30 
28 

23 
20 

16 

12 

9 
4 

I 
2 


10.33     , 
10.28     5 

10.21     ^ 

10.10 

9.98 


4.155       +4.033 
4i".465    42".i5 


-0.06 
-0.3 


+0.22 
-0.6 


9.84 
9.68 

9.52 

9-35 
9.18 

9.02 
8.89 
8.78 
8.70 
8.66 

8.67 

8.73 
8.85 

9.02 
9.24 


I 
2 

4 

6 
6 

7 

7 
6 

3 

I 

8 

4 

I 

6 
12 

17 
22 

26 


9.50 
9.81  3^ 
10.1433 


+  3044 


II 


37-6 

35-1 
331 
31.4 
30.3 

29.8 
29.7 
30.2 

31. 1 
32.5 


25 
20 

17 
II 

5 


3 

9 

U 

16 


34-1 
36.1 

38.2 

40.3 

42.5 


20 
21 
21 
22 
21 
44.6 

46.5 :' 

48.2  '^ 

14 


49.6 
50.8 

51.6 

52.1 
52.2 

52.0 
51.4 


12 

8 

5 
I 

2 

6 

10 


50.4 

^        14 

49.0 

47-3 ,; 

45-3  ,^ 

37-5 
34.5  ' 

.8.3  ^: 


25.2 
22.3 

19.7 


29 
26 


1. 163    +0.595 

7».449    54"-38 


>.oi 
>-3 


+0.03 
-0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


yBoHtiB. 

V  Centanil. 

OTBoiStis. 

^  Centauxl. 

Mean  Solar 

Mag.  3.0 

Mag. 

2.6 

Mag.  4.5 

Mag.  0.3 

IMCC. 

Right 

DeciiiiA- 

Rlgbt 

Declina- 

Right 

Dedina- 

Right 

Declina- 

tionN. 

Airmiioii. 

tions. 

Ascension. 

tinn  N. 

Asoensioii. 

tionS. 

h      m 

•      / 

h      m 

•      t 

h       m 

•      f 

h      m 

0      9 

14    28 

+  3840 

14    30 

-4146 

14  30 

+  30    6 

14  33 

-6028 

Jan.    0.8 

36.69     , 

37-43  J 
37.81  38 

+3-6  „ 

^•47  ^, 

45-6  ^ 

55.91 

WW 

49-1 

s 

43.89    « 

36.5 

I0.8 

41.1  'S 

1-89  f. 

+^•5  ,' 

5625  f* 
56.61 36 

46-7  :t 

44.47  f 

36.9    1 

20.8 

39.1  '° 

2.32  ^ 

47-7   ' 

44-6  x^ 

45.06  59 

37.7    * 

30.7 

37.6  'f 

2.75  ^ 

5^-°,„ 

56.97  f^ 

42-9  'J 

45.65  ^l 

39.0  '^ 

Feb.    9.7 

38.18  37 

36.7   9 

3-'6  t^ 

57.31  ** 

41.8" 

46.21  56 

40.7  ^7 

35 

4 

39 

30 

33 

6 

54 

20 

19.7 

38.53  „ 

36.3     , 

3-55    . 
3-91  ^° 

53-0  „ 

57.64  „ 

41.2 

46.75 

42-7 

Mar.    1.7 

38.86  33 

36.5     ' 

55-1  " 

57-95 :, 

41.I    ^ 

47.25  % 

45-0  *3 

1 1.6 

39.15  11 

37.2  ^ 

+•^4  f^ 

57-2  " 

58.22  '7 

41-5    \ 

47.70  45 

47-5  'S 

21.6 

3940  J 

38.5     ^ 

4-53  !' 

m^      M     22 

59-4  „ 

5846 11 

42-4   ' 

48.09  39 

50.2  »7 

31.6 

39-6^  \l 

40.2  '7 
ao 

4-78    f 

61.6" 

22 

58.66  *° 

10 

43.7  ;5 

48-43  ^^ 

530 1 
39 

Apr.  10.6 

39.77  „ 

42.2 

5-00 

^3-8  ,„ 

58.82 

45-4  _ 

48.71 

55-9    a 

20.5 

39.89  " 
39-97   ° 

^•4 ! 

5-^7  ;^ 

65.8  '" 

58.94 " 

47-3   ' 

48-93 " 

58.7  "* 

30.5 

46.8  »4 

5-3'    ^ 

69-6  ^ 

59.03 ' 

49-4  " 

10 
49.09 

61.6  »9 

May  10.5 

40.01    * 

+9-3  :^ 

5-41  " 
5.47    ^ 

59.08  s 

5'-5 

49.18    \ 

64-3  !! 

20.4 

40.01    ° 

5'-7!t 

71-3  'I 

59.10    ' 

53.6  " 

49.21     3 

66.8  'S 

4 

23 

3 

14 

3 

31 

2 

«3 

30.4 

39-97    , 

54-0 

5-49    , 

72-7  „ 

59.08 

55-7  ,„ 

49.19 

^9-1  _ 

June  9.4 

39.90   I 

56-^    8 
59-6  ll 

5.48    ' 

74-°  ' 

5904    * 

59-4   * 

49.10    9 

7^-^    8 

19.4 

39.80   ° 

5-43    X 

75-0  " 
75.8   I 

58.97  ,^ 

48-96  '^ 

72-9 ; 

29.3 

39.67  ]i 

5.34    ' 

58.87  " 

60.8'* 

48.76  ^° 

74.3  '4 

July    9.3 

3952 15 

60.8" 

8 

'•'' :; 

76.3    5 

5«-75 :: 

62.0  " 
9 

4^-53  :^ 

75.3  ^\ 

19.3 

39.35  ,„ 

61.6 

+•9^  18 

+•56  ll 

4.38  '* 
17 

76.5    , 

58.61 

58.45  s 
58.29 ; 

62.9    , 

48.25 

75-9   , 

29.3 

39-16  ]l 

62.0    * 

76.4   I 

63-4   J 

47.94 :' 

76.1    \ 

Aug.   8.2 

38-97  11 

62.0    ° 

76-0   * 

63.5    \ 

47.62  32 

75.8   3 

18.2 

38.77  '^ 

61.6    * 
60.8    * 

13 

75-3  ,1 

58.12  7 

63-3    ' 

47.29  33 

75-1    7 

28.2 

38.58  [I 

74-3  „ 

57-96 :: 

62.8    5 
10 

46.97 1 

TT 

74.0 
IS 

Sept.  7.1 
17.1 

38.40   , 
38.24   ' 

59-6 

57-9 '; 

4.21 
4.06^5 

73-2 
71.8  '* 

57.80 
57.66  '* 

61.8 

46.67 

46.42  ^5 

7^-5  x8 

r.         ^7.^ 

38.10  4 

55-9  Z 

3-95    , 

70.3  J 

^»-7   ' 

67.1  '** 

IS 

57-55  " 

588  z 

46.22  ^^ 

68.6  " 

Oct.    7.1 

38.00  " 

53.6   ^ 

3-88    7 

57-47   * 

56.8   ° 

46.09  '3 

66.3  ^3 

17.0 

37-95    i 

0 

9 

5-9  S 

3-87    ' 

57-43   ^ 

54-5  '^ 

35 

46.04    5 
4 

63.9  't 

27.0 

37.95       ^ 

'^7-9  „ 

3-92  „ 

65.6  ,, 

57-44   6 
57-50 

52-0  ,« 

46.08 

61.6 

Nov.  6.0 

38.CX)      5 

44-8  3 

4-03 

64-3    ^ 

49='    ! 

46.21  '3 

59-3  Z 

16.0 

38."     " 

41.533 

'^•"^  3I 

63-2  " 
62.4   ° 

57-61  " 

46.2  3° 

46.44  '^ 

20 
57-3  ,a 

TV      ^5-9 

38.28  '7 

38.1  ^* 

4-44  '^ 

57-78  '7 

43-'  ' 

46.76  3^ 

55-5  '' 

Dec.    5.9 

38.51  It 

34-8  33 

4-74  ^^ 

61.9    5 

58.00  " 

40.0  3 

47.16  4° 

54-2  '3 

27 

33 

34 

I 

20 

30 

47 

10 

15.9 

38.78  ,^ 

31-5  ,„ 

5-^^  ,« 

61.8 

5^-2^  ,0 

37-o^ 

47.63 

53-2 

25.8 

39.10^ 

28.5  3° 

5-46  t 

62.1        2 

58.56  ^^ 

34-^    ? 

48.16  53 

52.8   4 

35.8 

39.45  ^^ 

25.8  "7 

5.88  42 

62.8    7 

58.89  33 

31.4'^ 

48.72  56 

52.8   " 

Seed,  Tan  (5 

1. 281       +0.801 

1.341 

-0.894 

1. 1 56      +0.580 

2.030      -1.766 

Mean  Place 

36«.949    62".39 

a'.433 

5o'M3 

S6-.196    65^.78 

44-.887    5i".79 

!>>«.  D«a 

-o.oi         +0.04 

+0.01 

-0.05 

-0.01       +0.03 

+0.03         -0.09 

I>*«,D«(5 

-0-3 

-0.6 

-0.3 

-0.6 

-0.3 

-0.6      1 

-0.3 

-0.6 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 

20.8 

30.7 
Feb.    9.7 

19.7 
Mar.  1.7 
II.6 
21.6 
31-6 

Apr.  10.6 
20.5 

30.5 
May  10.5 

20.4 

30.4 
June  9.4 

19.4 

29.3 
July   9-3 

193 

29.3 
Au^.   8.2 

18.2 

2S.2 

Sept.  7.1 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 

Nov.  6.0 
16.0 

25.9 
Dec.    5.9 

15.9 
25.8 

35.8 


Sec  6,  Tan  S 
Mean  Place 


83  Bo0tts. 

Mag.  5.4 


Right 


h 
14 


m 

35 


37.93 

3^.31 

3S.71 
39.12 

3952 

3990 

4<>-25 
4x5.56 

40.84 

41.07 

41.25 

41.38 
41.46 

41.50 
41.49 

41.44 
41.36 
41.24 
41.08 
40.90 


38 
40 

41 

40 

38 

35 

31 
28 

23 
z8 

13 
8 

4 

I 

5 

8 
12 
16 
18 
20 


40.70 

40.49 

40.26  ^3 

40.03  '^ 

39.80  *^ 
22 

39.58 

39.39 

39.23 

39.11 

39A3 


39.00 
39.04 

39.14 
39.30 
39.52 

39.80 
40.12 
40.48 


19 
16 

12 

8 

3 

4 
10 

16 

22 
28 

3a 
36 


Dcdina- 
tionN. 


4-44  45 


n 


70.4 
67.9 
65.8 

64.3 
63.4 

63.2 

63.5 
64.4 

65.8 

67.6 


«5 
21 

IS 

9 

2 

3 

9 

14 

18 

22 


69.8 

72.3 
74.9 
77.6  'I 
80.2 


25 

26 


82.7 
85.0 
87.0 
88.7 
90.0 

90.8 

91.3 
91.2 

90.8 

89.9 


26 

25 


23 
20 

17 

13 
8 

5 

z 

4 

9 

14 


x8 
22 


88.5 
86.7 

82.0  *s 
79-1  '' 

32 

75.9    „ 
72.6  ^^ 

69.1    ^^ 

65.6  35 
62.1  35 

34 

58.7  ,^ 

52.8  '^ 


1 .409       +0.992 
38".267    90".45 


-0.02 
-03 


+0.05 
-0.6 


a  Apodis. 

Mag.  3.8 


Right 
Aurwiiioti. 


h      m 

14   37 


131 


s 

2.03 

3-34 
4.69  '35 

6.05 
7.39 


8.68 
9.88 
0.98 
1.96 
2.80 

3.49 
4.03 

4.41 
4.62 

4.67 

4.55 
4.27 
3.84 
3.26 

2.57 

1.78 
0.91 

9.99 
9.07 

8.17 

7.34 
6.60 

6.00 

5.56 

5.32 

5.30 
5.50 
5.92 
6.57 
7.41 

8.42 

9.58 
10.85 


136 

134 
129 


120 
no 

84 
69 

S4 
38 

21 

5 
12 

38 

43 
58 
69 
79 

87  I 
92 

92 

90 

83 

74 
60 

44 

24 

2 

20 

42 

65 
84 

lOI 

116 

127 


Declina- 
tions. 


-7840 


// 


40.3 
40.0 

40.2 

41.0 

42.3 


3 

2 

8 

13 
18 


44.1 

^^•^  It 
51.8'^ 

55.0  3* 

33 

58.3 
61.734 

65.1  34 
68.5  34 
71.8  33 

30 
74.8 
77.6 
80.2 

82.3 
84.0 


28 
s6 
21 


17 
12 


85.2 

85.9 
86.0 

85.6 
84.7 


7 

t 

4 

9 

14 


19 

23 
26 


83.3 
81.4 

79.1 

39 

65.0  »* 
62.5  '5 

58.5 

57-3 
56.6 


12 


5.096         -4.997 

7».o77    5o".88 


+0.08 
-0-3 


-0.26 
-0.6 


Jd  VirgliiiB. 
Mag.  4.0 


Right 
Aflcennon. 


h 
«4 


m 
38 


31.09 

31.42 

31.75 
32.09 

32.41 

32.72 
33.01 

33.27 
33.50 
3370 

33-87 
34.01 

34.13 
34.21 
34.27 

34.30 
34.30 
34.28 

34.23 
34.16 

34.07 
33.96 

33.84 
33.72 

33.59 

33.47 
33.36 
33.28 

33.23 

33.21 

33.24 
33.32 

33.44 
33.62 

33.84 


33 
33 
34 
32 
31 

29 
26 

23 
20 

17 

14 
12 

8 

6 

3 


5 
7 
9 

II 
12 
12 

13 
12 

II 
8 

5 

2 

3 
8 

12 
18 
22 
26 


34.10 

34.39  !^ 

34.71    ^ 


1.004 

3i".574 


DecUnar 
tionS. 


•-    517 


ft 


II.O 
13.8  '^ 
15.7  '^ 

17.5 
19. 1 

20.6 
21.8 

22.7 

23.4 

23.8 

24.0 
24.0 

23.8 

23.5 
23.1 

22.6 
22.0 

21.5 
20.9 

20.3 

19.8 
19.2 
18.8 
18.4 
18.I 

17.9 
17.8 
17.8 
18.0 
18.5 

I9.I 
20.0 
21. 1 
22.4 

23.9 

25.6 
27.4 

29.3 


18 
l^ 

15 

12 
9 

7 
4 

2 

o 

2 

3 
4 
5 

6 

5 
6 

6 

5 

6 

4 
4 

3 

3 

z 
o 

2 

5 
6 

9 
II 

13 
15 
17 

18 
19 


-0.093 

5".53 


0.00 
-0-3 


0.00 
-0.6 


esoOtis. 

Mag.  2.7 


Right 
Ascension. 


h 
14 


m 
41 


s 

352 

385  33 
4.20  ^^ 
4-55  35 
489  3^ 

32 
5.21 
5.52 

5-79^ 
6.03^ 
6.24 


31 

27 


6.41 

6.54 
6.64 

6.71 

6.74 

6.74 
6.70 
6.64 
6.56 

6.45 

6.31 
6.17 
6.01 

5.85 
5.68 

5.52 
5.38 

5.27 
5.18 

5.13 

5.13 
5.18 

5.28 

5.44 
5.64 


21 
17 


13 
10 

7 

3 
o 

4 
6 

8 

I 

4 

4 
6 

6 

7 
6 

4 

I 

9 

5 
o 


5 
10 

16 

20 

25 


Decfins- 
tiouN. 


+  2725 


// 


54-4 

51.9 
49.8 

48.0 

46.8 

46.1 

4S.8 
46.1 

46,9 

48.0 

49.5 
51.3 
53-2 
55-3 
57-4 

59-4 
61.3 

63.0 

64.5 
65.8 

66.7 

67.3 
67.6 

67.5 
67.1 


25 
21 

18 

12 


3 

3 
8 

I 
5 

[8 

I 
I 
0 

9 
7 

3 
9 

6 

3 
I 

4 
8 


12 

IS 
18 

22 


6.18  »9 
6.50  3" 


66.3 

65.1 
63.6 
61.8 

59-6  ^ 

57-1 ,6 
54-6 ,, 

,  45.8  '1 

I   42.8 


30 


39-9 
37-2 


29 
27 


1. 127      +0.519 
13-.874    70"-39 


-o.oi 
-0-3 


+0.03 
-0.6 


APPARENT  PLACES  OF  STARS,  19U. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


405 


Mean  Solar 
Date. 


109  Vlrglllift. 

Mag.  3.8 


Right 


Jan.  0.8 
10.8 
20.8" 
30.8 

Feb.    9.7 

19.7 

Mar.    1.7 

II. 6 

21.6 

Apr.  10.6 
20.5 

May  10.5 
20.5 

30.4 
June  9.4 

19.4 

293 
July    9.3 

193 

293 
Aug.   8.2 

18.2 

28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 

Nov.   6.0 

16.0 

25.9 
I>ec.    5.9 

15.9 
259 

35.8 


h 
14 


m 
41 


8 
53.54 
53.87 
54.20 

54.53 
54.85 

55.15 
55.44 
55.70 

55.93 
56.13 

56.30 
56.44 

56.55 
56.64 

56.69 

56.72 
56.72 
56.69 
56.64 

56-57 

56.48 

56.37 
56.25 

56.12 
55.99 

55*86 

55.75 
55.66 

55.60 

55.58 

55.60 

55.67 
55.79 
55.95 
56.16 

56.41 
56.70 
570I'  ^' 


33 
33 
33 
32 
30 

2^ 
26 
23 

17 

14 
II 

9 

S 
3 

o 

3 
5 
7 
9 

II 
12 

13 
13 
13 

II 

9 
6 

2 

2 

7 
12 

16 

21 

35 

29 


Dediiur 

tkaN. 


+    2  14 


ft 


68.2 
66.2 
64.2 
62.-4 
60.8 

59.5 
58.6 

57-9 
57.6 

57.5 

57-7 
58.2 

58.8 

59-6 
60.5 

61.4 
62.3 
63.2 
64.1 
64.9 

65.6 
66.1 
66.6 
66.9 
67.0 

67.0 
66.8 
66.4 
65.8 
65.0 

64.0 
62.7 
61. 1 

59.4 
57.5 

55.5 
53-4 
51.3 


20 
20 
18 
16 

13 

9 

7 

3 

I 

2 

5 
6 

8 

9 
9 

9 
9 

9 

8 

7 

5 
5 

3 

I 

o 

2 

4 
6 

8 

10 

13 
16 

17 

19 
20 

21 
21 


Seed,  Tan  5 
Mean  Place 


1. 001      +0.039 
S3'.993    77 "01 


0.00 

-0.3 


0.00 
-0.6 


8LibT». 

Mag.  5.3 


Right 


h '    m 
14   45 


55.01 

55-35  ^t 

55.70 

56.04 

56.38 


35 
34 
34 
32 


30 


56.70 

57-27  ^ 
57.52  ^5 

57-73 


5792 
58.08 

58.21 
58.30 
5«.37 

58.42 

58.43 
58.41 

5«.37 
58.3a 

58.21 
58.10 
57.98 
57.84 
57.71 

57.58 

57.47 
57.38 
57.32 
57.29 

57.32 
57.39 
57.52 
57.70 
57-92 

58.19 

58.49 
58.81 


ai 
19 

16 

13 
9 
7 
S 


4 
7 
9 

II 
12 

14 
13 
13 

II 

9 
6 

3 
3 

7 

13 
18 

22 

27 

30 

32 


Dedlxia. 
tionS. 


-1538 


r/ 


28.2 
29.8 

31-5 
33.2 

34.9 

36.4 
37.8 

39-1 
40.2 

41.2 

41.9 

42.5 
42.9 
43-1 
43.3 

43.3 
43.3 
43.2 

42.9 
42.7 

42-3 
4J.9 

4J.4 

41.0 

40.5 

40.0 

39.5 

39.1 
38.8 

38.6 

38.6 
38.8 
39.2 

39.9 
40.8 

41.9 


16 

17 
17 
17 
15 

14 

13 
II 

10 

7 

6 

4 
2 
2 
o 

o 

I 

3 

2 

4 

4 
5 
4 
5 
5 

5 

4 

3 
2 


4 

7 

9 
II 

14 


43.3 
44.8^5 


1.038     -0.280 
55-.62I    24".78 


0.00  -O.OI 

-0.3  -0.7 

[Eph  14] 


otJAlam. 

Mag.  2.9 


Right 


h       m 
14    46 

6!46 

6.79  ^^ 
7.14^5 

7.48  3^ 

7.82  ^ 
32 

8.14 

8.44 

8.72 

8.96 

9.18 


30 

28 


24 

22 
19 


IS 

13 
10 

7 

4 


9-37 
952 

9.65 

9.75 
9.82 

9.86 

9-87 
9.86 

9.82 
9.75 

9.66 

9-54 
9.42 

9.29 

9.16 

9.03 
8.91 

8.82 

8.76 

8.74: 

8.76   ^ 
8.84   * 

8.96  " 

18 
9.14 

9.36  '' 

27 

9.63 

9*93  ^^ 
10.26  ^ 


4 
7 
9 

12 
12 

13 
13 
13 

12 

9 
6 


Dcdinar 
tionS. 


-15  41 


ft 


9.4 
II.O 

12.7 

14.4 

16.0 

17.6 
19.0 
20.3 
21.4. 
22.3 

23.1 

23.7 
24.1 

24.3 

24*5 

24*5 

24-5 
24^4 

24.2. 
23.9 

23.5 
23.1 
22.7 
22.2 
21.7 

21.2 
20.7 
20.3 
20.0 
19.8 

19.8 
20.0 
20.4 
21. 1 
22.0 


16 

17 

17 
16 

16 

14 

13 
II 

9 
8 

6 

4 

2 

2 
o 

o 

I 
2 

3 

4 

4 
4 
5 
5 
S 

S 
4 

3 

2 

o 

2 

4 

7 

9 
II 


23.1 

24.5 
26.0  '5 


14 


1.039 
7*.o66 


-0.281 
5".97 


0.00 
-0.3 


-O.OI 

-0.7 


GrMmbiidge  8164. 

Mag.  5.7 


Right 
Ascension. 


h       m 
14     49 

s 

4-73  ^. 

5-19  *^ 

5.69  ^° 
6.21  5« 

6.72  5' 
SO 
7.22 

7.69.  ^^7 
8.12  « 
8.4937 

8.79  3° 

9*03 

17 

10 

3 

4 

ir 

9.18 

9.Q2 

8.81 

8.55 
8.25 


9.20 
9.30 
9*33 
9r29. 


16 

2-1 

26 

30 

33 


36 
37 


7.92 
7.56 
7.19 
6.82^ 

6.45^ 
35 

6.10 

5-78  To 
5.49  '^ 
5.26  'I 

5.08 


4.98 
4.96 

5.01 

5-15 
5.38 

5.68 
6.06 
6.49 


18 

TO 

2 

s 

14 
23 
30 

38 

43 


Dedina- 

tionN. 


+  5937 


// 


26 
20 

15 

7 

I 

6 
II 
18 
22 


73.0 
70.4 
68.4 
66.9 
66.2 

66.1 
66.7 
67.8 
69.6 

71.8  ^ 
•26 

77.2  '" 
80.2  3° 

89.1 

91.6  ^5 

93.9  ^^ 

95.7 
97.1 


18 

14 

9 


5 

I 

6 
II 
16 

20 


98.0 

98.5 

98.4 
97.8 
96.7 

95.1 
90.6^5 

87.7  '^ 
84.6  2' 

35 

81. 1 

77-4 
73-6 
69.8 
66.1 


62.5 

59-3 
56.4 


37 
38 
38 
37 
36 


32 
29 


1.978       +1.707 
i5'-363    95"-32 


.©3 
.3 


+0.08 
-0.7 


406  APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER -TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 

20.8 

30.8 

Feb.    9.7 

19.7 

Mar.    1.7 

11.7 

21.6 

.      31-6 

Apr.  10.6 
20.5 

305 
May  10.5 

20.5 

30.4 
June   9.4 

19.4 

29.4 

July  9.3 

19.3 

29.3 
Aug.   8.2 

18.2 

28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 

Nov.  6.0 

16.0 

259 
Dec    5.9 

159 
25.9 

35.8 


§  Ursae  Hinorls. 
M£^.  2.2 


Right 
Ascension. 


h      m 
14    50 


55-35 
56.11 

56.94 

57.81 
58.70 


76 

83 
87 
89 
87 


81 


59-57 
60.38 
61.12  74 

61.75  "^^ 
62.27 


52 
39 


25 
10 

4 


62.66 

62.91 

63.01 

62.97 

62.80  ^7 
30 
62.50 

62.08  ^ 

61.56  f 

60.96  ^ 

60.28 


68 
74 


59-54 
58.77 
57.98 
57.18 

56.41 


77 

79 
80 

77 
74 


69 
61 


55.67 
54.98 

54.37  „ 
53.86  5^ 

53.45  ^^ 

53-17 
53.02 

53.02 

53.18 

53.48 

53-93 

54.51 
55.20 


Sec  5,  Tan  ^ 
Mean  Place 


15 
o 

16 

30 

45 

58 
69 


Declina- 
tion N. 


+  7429 


It 


61.3 

58.9  '' 
57.1 

55-9 

55.4 


18 
12 


55.5    ^ 
56.4   ^ 

59.8  "° 

^-3  :^ 

65.1 

68.1  3° 

71.2  3' 

74.4 
77.4 


32 

30 
28 


25 
22 


80.2 
82.7 

86.6  '7 
87-9  ^\ 

88.7 
88.9   ^ 
88.6   \ 
87.8 
86.4 


14 
18 


84.6 
82.3 
79.6 

76.5 
73.1 

69.4 
65.6 
61.7 

57.9 
54-2 

50.7 


23 
27 

31 
34 
37 

38 

39 
38 

37 
35 

32 


^>  Librae. 

Mag,  5.6 


Right 
Ascension. 


44.8^7 


3.742        +3.606 
56'.673    84".98 


-0.06 
-0.3 


+0.18 
-0.7 


h 
14 


m 
52 


5.33 
5.66  33 
6.00  34 

6.34  ^^ 
6.67 


6.99 
7.29 

7.56 
7.80 
8.02 

8.21 

8.37 
8.50 

8.60 

8.68 

8.72 
8.74 

8.73 
8.69 

8.63 

8.54 
8.43 
8.31 
8.18 

8.05 

7.92 
7.80 
7.71 

7.64 
7.62 

7-63 
7.70 

7.81 

7-98 
8.20 

8.45 
8.74 


32 

30 
27 
24 
22 

19 

16 

13 
10 

8 
4 


4 
6 


II 
12 

13 
13 
13 

12 

9 

7 
2 


7 
II 

17 
22 

25 
29 


9.06  32 


Declina- 
tions. 


—  II 


// 


52.6 

54-3 
56.0 

57-7 
59-3 

60.8 
62.1 
63.2 
64.1 
64.8 

65.3 

65.5 
65.6 
65.6 

65-5 

65-3 
65.0 

64.6 

64.2 

63.8 

63-4 
62.9 

62.5 

62.0 

61.6 

61.2 
60.9 
60.7 
60.6 
60.7 

61.0 
61.4 
62.1 
63.0 
64.2 

65.5 
67.1 

68.7 


17 

17 

17 
16 

15 

13 
II 

9 
7 


3 

4 
4 
4 
4 

5 
4 
5 
4 

4 

3 

2 


4 

7 

9 
12 

13 

16 
16 


Plazzl  281. 
Mag.  5.8 


Right 
Ascension. 


1.019        -0.196 
5».929    47".S7 


0.00  -O.OI 

■0.3  -^'7 

[Eph  14) 


h      m 
14     52 

s 

9.15 

9.47 
9.80  33 

0.13  ^^ 

0.46  ^^ 
31 
0.77 
1.06^9 

27 


32 


1-33 

1.57 
1.78 

1.96 
2. II 
2.22 
2.31 
2.36 

2.38 
2.38 

2.35 
2.30 

2.21 


24 
21 

18 

15 
II 

9 

5 
2 

o 

3 
5 

9 

10 


12 


2. II 
1.99 

1.86^3 
15 


1.71 
1.57 

1.43 
1.30 

1. 19 

1. 12 

1.08 

1.08 
1. 12 
1.22 

1-37 
1.56 

1.80 


14 
14 

13 
II 

7 
4 
o 

4 
10 

15 
19 
24 

28 


2.08 
2.38  3° 


Declina- 
tion N. 


+  1447 


// 


23.2 
20.8  ^^ 

8.7" 
6.9 

5.4 


18 

15 
10 


4.4 
3.8 

3.5 

3-7 
4-3 

5.2 
6.3 

7^7 
9.2 

20.7 


6 

3 

2 

6 
9 

II 

14 
15 

16 


22.3 
23.8  '5 
25-2 
26.5 
27.6 


28.5 
29.2 
29.6 
29.8 
29.7 

293 
28.7 

27.8 

26.6 

25-1 


14 

13 
II 

9 


7 
4 

2 

I 
4 

6 

9 
12 

15 
17 


20 
22 


23-4 
21.4 

19.2 

16.8  ^^ 

H.3  \\ 

11.8 

9-3 'S 
6.8  »S 


Mag.  2.8 


Right 
A5ocnsKUi« 


h       m 
14     52 

s 
52.33 

53.18^^ 
53-62 

54-04 


42 


44 
42 

41 


1.034       +0.264 
9\6o4    35".8o 


0.00 
-0.3 


+0.01 
-0.7 


54-45 
54.83 
55.19 
55.51 
55.79 

56.04 
56.25 
56.42 

56.55 
56.64 

56.69 
56.70 
56.67 
56.61 

56.51 

56.37 
56.21 

56.03 

55.84 

55.65 

55.46 

55.29 
55.16 
55.06 
55.02 

55.04 
55.12 

55.27 
55.48 
55-76 

56.09 

56.46 
56.86 


38 

36 

32 
28 

25 

21 

17 

13 

9 

5 


3 
6 

o 

4 

6 
8 

9 
9 


7 

3 
o 

4 

2 


8 

15 
21 

28 
33 

31 
40 


Dcdina- 
tion& 


-4247 


II 


^4-5  . 

15-1   ^ 
16.1  " 

17-3  " 

18.8  '5 

17 

20.5 


22.4 

24.4 
26.4 

28.5 

30.5 

32.5 

34.5 

36.3 
38.0 

39.6 

40.9 
42.1 

43.0 
43.7 

44.1 
44.2 
44.0 

43.5 
42.7 

41.7 
40.4 
39.0 

37.5 
35.9 

34.4 
33.0 

31-7 

30.7 
30.1 

29.7 

29.7 
30.1 


19 
20 

30 
21 
20 


30 
30 
ig 

X6 


13 
13 

9 
7 
4 

I 
3 

5 
8 

10 

13 
14 

15 
16 

15 

14 

13 
10 

6 
4 

0 

4 


1.362       -0.926 
53".439    i8".o6 


+0.02 
-0.3 


-0.04 
-a7 


APPARENT  PLACES  OF  STARS,  1914, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


($"  Librae. 
Var.  4.8-6.2 


Right 
Ascension. 


Jan.    0.8 

10.8 
20.8 

30.8 

Feb.    9.7 

19.7 

Mar.    1 .7 

11.7 

21.6 

Apr.  10.6 
20.5 

30.5 
May  10.5 

20.5 

30.4 
June  9.4 

19.4 

29.4 

July    9.3 

193 

293 
Aug.   8.2 

18.2 

28.2 

Sept.  7.2 
17. 1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.  6.0 

16.0 

259 
Dec.    5.9 

15.9 
259 

_     35-8 

Sec  6,  Tan  d 
Mean  Place 


m 
56 


32 


h 

14 
s 
21.90 
22.22 
22.56  ^^ 
22.89  ^^ 
23.22  ^^ 

23-54 
23.83 
24.10 

24.35 
24.57 


29 

25 
22 

19 


D**,  D-d 


24.76 
24.92 

25-05 
25.16 

25.23 

25.28 

25.30 
25.29 

25.25 
25.19 


16 

13 
II 

7 
5 

2 
I 

4 
6 
8 


II 
12 

13 


25.H 
25.00 

24.88 

24.75  ^^ 

24.62    ^ 

13 

24.49 

24.37 
24.27 

24.20 

24.17 


12 
10 

7 

3 
I 


24.18 
24.24 

24.35 

24.51 

24.72 

24.97 
25.25 
25.56 


6 
II 
16 
21 

25 

28 
31 


Declina- 
tion S. 


-   8  10 


/# 


47-9 
49.7 
51.5 
53-2 

54.8 

56.2 

57.4 
58.4 
59.1 
59-7 

60.0 
60.1 
60.0 
59.8 
59.5 

59.1 

58.7 
58.2 

57.7 
57.2 

5^-7 
56.2 

55.7 
55.3 
54.9 

54.6 
54.4 
54-3 
54.4 
54-6 

55.0 
55.7 
56.5 
57.6 

58.9 

60.4 
62.0 

63.7 


18 
18 

17 
16 

14 

12 
10 

7 
6 


3 
4 

4 

5 
5 
5 
5 

5 
5 
4 

4 
3 


/S  BoStis. 
Mag.  3.6 


Right 
Ascension. 


7 
8 

II 

13 
15 

16 
17 


i.oio      -0.144 
22^.490    41  ".91 


0.00 

0.3 


-o.oi 

-0.7 


h 
14 


m 

58 


s 
41.89 

42.24 

42.61 

42.99 

43.37 

43.74 
44.09 

44.40 

44.68 

44.93 

45.13 
45.29 
45.40 

45.47 
45.50 


35 
37 
38 
38 
37 

35 

31 
28 

25 
20 

16 

II 

7 

3 

I 


5 

9 

12 


45.49 

45.44 

45.35 

45.23  ^^ 

45.08  '5 

17 

44.91 

44.71 
44.50 

44.29 
44.07 


20 
21 
21 
22 
21 


43.86 
43.66 

43-49 
43.35 
43.25 


20 

17 
14 
10 

4 


43.21 
43.22 

43.29 

43.60  '9 


7 
12 


43.85 
44.14 

44.47 


25 


29 

33 


Declinar 
tion  N. 


+  4043 


// 


26.3 
23.6 ''' 

21.4 
19.6 
18.4 


22 
18 
12 

5 


17.9 
17.9 

18.5 
19.7 
21.3 


o 

6 

12 

16 

20 


23.3 
25.6  "3 

28.1  ^l 

26 

30.7 

33.3 


35.8 
38.2 

40.3 
42.2 

43.7 

44.8 

45.5 
45.8 
45.6 
45.1 

44.1 
42.6 
40.7 

38.5 
35.9 


26 

25 


24 
21 

19 

15 
II 

7 

3 

2 

5 
10 

15 

19 
22 

26 

29 

29.8  3^ 
26.5  ^^ 
23.1 
19.7 


y  ScoiplL 
Mag.  3.4 


Right 
Ascension. 


16.3 

13.1 
10.2 


34 
34 
34 


32 
29 


1.319       +0.861 
42".402     45"-32 


-0.02         +0.04 
-0.3  -0.7 

[Eph  14] 


h 
14 

8 

1.22 
1.57 

1.93 
2.29 

2.65 

2.99 

3.32 
3.61 

3.88 

4.13 

4.34 
4.52 
4.67 

4.79 
4.88 

4.94 
4.96 
4.96 

4.92 

4.85 

4.76 
4.64 

4.51 
436 

4.21 

4.07 

3-94 
3.83 
376 
3.72 


3.74 
3.80 

3.92 
4.10 

4.33 

4.60 
4.91 

5.25 


m 

59 


35 
36 
36 
36 
34 

33 
29 

27 
25 

21 
18 

IS 

12 

9 
6 


4 
7 
9 

12 

13 
15 
15 
14 

13 
II 

7 
4 
2 

6 

12 
18 

23 
27 

31 
34 


Declina- 
tions. 


-2456 


ft 


41.7 
42.9 

44-3 
45.7 
47.3 

48.9 
50.4 
51.9 
53.3 
54.6 

55.8 
56.8 

57.7 
58.5 
59.2 

59.8 
60.2 

60.5 
60.7 
60.7 

60.6 
60.4 
60.1 
59-6 
59.0 

58.3 
57.6 
56.8 
56.1 

55-4 

54.9 
54.5 
54.3 
54.3 
54-6 

55.2 
56.1 
57-1 


0  Bo(Stl8. 

Ma^.  4.7 


Right 
Ascension. 


4 

4 
6 

6 

5 
5 
4 
3 


10 

9 

8 

7 
6 

4 

3 

2 


3 

5 
6 

7 

7 
8 

7 
7 

5 


3 
6 

9 
10 


1. 103       -0.465 
i".997    40".36 


h 
15 


m 
O 


+0.01 
-0-3 


-0.02 
-0.7 


32 


s 

45-14 
45.46 

45.79  ri 
46.14 

46.48 


35 
34 
33 


46.81 
47.12  ^^ 
47.41  ^9 
47.66  ^s 

47.89  '^ 


48.08 
48.23 
48.35 

48.43 
48.48 

48.50 

48.49 

48.44 
48.36 

48.26 


19 

15 
12 

8 

5 
2 


5 
8 

10 

12 


15 
16 


48.14 

47.99 

47.83  ,^ 
47.66  '7 

47.49  '^ 


47.32 

47.17 

47.03 

46.93 
46.86 

46.84 
46.86 
46.94 
47.07 
47.26 

47.49 
47.76 
48.07 


17 

15 
14 
10 

7 

2 

2 
8 

13 
19 
23 

27 
31 


Declina. 
tionN. 


+  27  l6 


tt 


26 
22 

19 

13 

9 

3 

2 

6 
II 

15 

18 
20 
20 
22 
21 

20 


40.7 
38.1 

35-9 
34.0 

32.7 

31.8 

31.5 
31.7 
32.3 
33.4 

34-9 

36.7 

38.7 
40.7 

42.9 

45.0 
47-0  ,, 

505 
51.8  ^3 

II 

8 

4 

I 

3 

7 

10 

13 

17 

21 

23 

26 

28 

29 
30 
30 


52.9 
53.7 
54.1 
54-2 

53-9 

53.2 
52.2 

50.9 
49.2 

47-1 

44.8 
42.2 

39.4 
36.5 

33.5 


1.125         +0.516 

45«.623     56".64 


-0.01 
-03 


+0.02 
-0.7 
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APPARENT  PLACES  OF  STABS,  1914. 


FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.9 

10.8 

20.8 

30.8 

Feb.    9.7 

19.7 
Mar.  1.7 
n.7 
21.6 
31-6 

Apr.  10.6 
20.6 

30.5 
May  10.5 

20.5 

30.4 
June  9.4 

19.4 

29.4 

July    9.3 

19-3 

293 
Aug.   8.3 

18.2 

28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.  6.0 

16.0 

26.0 

Dec.    5.9 

15.9 
25.9 

35.8 


Sec  d,  Tan  6 
Mean  Place 


CBoiStijs. 

Mag.  5.0 


Risht 


h 
15 

8 

30.9^ 
31.24 

31-57 

31.91 
32.25 

32.58 
32.89 

33.17 
33-43 
33.63 

33-84 
34.00 

34.13 
34.22 

34-27 

34.29 
34.28 

34.24 
34.18 

34.08 

33.96 
33.82 

33-67 
33.51 
33.34 

33.18 

33.03 
32.89 

32.79 
32.73 

32.70 

32.73 
32.81 

32.94 
33.12 


m 

3 


32 

33 
34 
34 
S3 

31 
28 

26 

22 

19 

16 

13 
9 

5 


4 
6 


4 

5 
6 

7 
6 

5 
4 
o 
6 

3 

3 
8 

13 
18 

23 


Dedina- 

tionN. 


+  25  II 


// 


57.1 
54.5 
52.3 
50.4 

49-0 

48.1 

47.7 
47.8 

48.4 
49.4 

50.8 

52.4 
54.3 
56.3 
58.4 

60.4 
62.4 
64.2 
65.8 
67.1 

68.2 
69.0 
69.4 

69.5 
69.3 

68.7 
67.8 
66.5 
64.9 
63.0 


26 

22 

19 

14 

9 

4 

z 

6 

10 
14 

16 

19 
20 

21 

20 

20 
18 
16 

13 
II 

8 

4 

I 

2 
6 

9 

13 
16 

19 
^3 


25 

27 
28 


33-35  _ 
33.62    7 

33.92  3° 


60.7 
158.2 

'555 

I  49.8  '^ 
I  30 

I  46.8 

•  43.9  ^^ 

141.2 


27 


1. 105      ■K>.47i 
3i".422    72".5o 


D>a,  Dm  a 


-o.oi 
-0.3 


4O.02 
-0.7 


C  LnpL 
Mag.  3.5 


Right 


h 

15 

s 

4.46 
4.94 
5.43 
5.93 

6.42 


m 

6 


43 

49 
50 
49 
48 


6.90 
7.35 

7-77  ^ 
8.16  39 

8.50  ^ 


45 
4fl 


8.81 
9.07 
9.28 

9.45 
9.57 

9.64 
9.66 

9.62 

9-54 
9.42 

9.26 
9.06 
8.83 

8.59 
8.34 

8.1 1 
7.89 
7.71 

7.57 
7.49 

7-49 

7.55 
7.70 

7-92 
8.21 

8.57 
8.99 
9.44 


31 

26 

21 

17 
12 

7 


4 
8 

12 

16 

20 

23 
24 
25 
23 

22 

18 

14 
8 


6 

IS 
22 

29 
36 

42 
45 


DacUna- 
tionS. 


-5146 


// 


16.4 
16.5 
17.0 
18.0 
19.2 

20.8 
22.6 
24.6 
26.7 
29.0 

31.3 

33-6 

35.9 
38.2 

40.3 

42.3 
44.2 
45.8 

47.2 
48.2 

49-0 

49.4 

49.5 
49.2 

48.5 


I 
5 

K> 
12 
16 

18 
20 
21 

23 
23 

23 

»3 

23 
21 

20 

19 
16 

14 
10 

8 

4 

I 

3 

7 
II 


8 
18.20 
18.5434 

18.8935 

19.24  35 

19.5834 

34 
19.92 
20.23  ^' 
20.52  ^ 
20.79  *^ 

121.03  *^ 
21 


13 
16 

18 


47-4 
46.1 

44-5 

^'7  ^^ 

40.8  '9 

19 

38.9 
37.0 
35.2 
33.7 
32.4 


19 
18 


IS 

13 

9 


3'.5 
310 

30.9 


5 
I 


1.616      -1.269 
5".942     2 1  ".08 


+0.02 
-0.3 


-0.06 
-0.7 


t  Libras. 

Mag.  4.7 


Right 


h 
15 


m 

7 


21.24 

^21-43 
21.58 
21.70 
21.80 

21.86 
21.89 
21.89 
21.87 
21.81 

21.73 
21.62 

21.49 

21.35 
21.21 

21.07 

20.94 
20.83 

20.75 
20.71 

20.72 
20.77 
20.88 
21.04 
21.25 


19 

IS 
12 

10 

6 

3 
o 

2 

6 

8 

II 

13 
14 
14 
14 

13 
II 

8 

4 

I 

5 
II 

16 

21 

25 
21.50 
21.80  3^ 

22.12  3^ 


tioaS. 


—  1928 


f/ 


1. 061 

18-^50^ 

+0.01 
-0.3 


4-4 
5.8^ 

7.3^5 
8.8^5 

10.3  '5 

1.8 

3.2 

4-5 
5.6 
6.6 

7.4 
8.1 

8.7 
9.2 

9.5 

9.7 
9.8 

9.9 
9.9 
9.7 

9.5 
9-3 
8.9 

8.5 
8.0 

7.4 
6.9 
6.4 

5.9 
5.5 

5.2 
5.2 
5.3 
5-7 
6.3 

7.1 
8.1 

9.4 


IS 

14 

13 
II 

xo 

8 

7 
6 

5 

3 

2 

I 
I 
o 
2 


4 

4 

5 
6 

5 
S 
5 

4 
3 

o 

I 

4 
6 
8 

10 
13 


-0-3S3 

l".29 


-0.02 

-0.7 


y  Triang.  Anst 

Mag.  3.1 


RiglA 


h      m 

15    10 

s 

48.90 

49-62 II 

51.16 
51.94 


52.69 

.53.41 
54-09 
54.71 
55-27 


78 

78 
75 


72 
68 
62 

56 
48 

^55.75  _ 
56.16  4' 
56.49  33 

56^74 
56*90 


as 
16 


10 


56.97 
56.95 
56.85  ^ 
56.66  'I 

56.40  '^ 
34 

56.06 

55.68 
55^2543 

54-79  ""^ 
54-33 


38 


53.88 

53.47 
53.12 

52.85 

52.67 


46 
45 


41 

35 

27 
18 

6 


6 
18 


52.61 

52.67 
52.85 

53-16  3^ 

53-58  4^ 
53 

54-11 

54-73 


55.42 


62 
69 


Dedina- 
tioo& 


-6821 


39.5 
39.0 
39.0 

39-5 
40.4 


5 
0 

5 

9 

14 


18 
21 


41.8 

43.6 

45.7  ,, 
48.0  *^ 

50.6 


36 

28 


53-4  ,„ 

56.3 

xo 

70.5  ^, 
72,8  [I 

74-9 "' 
76.6 


21 


17 
13 


77.9 

78.7 
79.1 

79.0 

78.4 

77.4 

75-9 
74.0 

71.8 

69.4 

66.8 
64.2 
61.7  '5 
59.3 


8 

4 
I 

6 

10 

IS 
19 

22 

24 
26 

26 


57.3 


24 
20 
18 


55.5 
54.2     I 

53-4 


2.713      -2.521 

51". 701    46".6i 


+0.05 
-0.3 


-0.11 
-0.7 


APPARENT  PLACES  OF  STABS,  1914, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mom  Solar 
Dftte. 


Jan.    0.9 

10.8 
20.8 
30.8 

Feb.    9.7 

19.7 

Mar.    1.7 

11.7 

21.6 

Apr.  1 0.6 
20.6 

305 
May  10.5 

20.5 

30.4 
June  9.4 

19.4 

29.4 

July    9-3 

19.3 
29.3 

Aug.   8.3 

18.2 
28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.  6.0 

16.0 

26.0 

Dec.    5.9 

15.9 
25.9 
35.8 


Sec  d.  Tan  S 
Mean  Place 


D'^a,  Dm  a 
Df  6,  Dm  S 


8  Sexpentts. 
Mag.  5.4 


Right 


h 
15 


m 
lO 


8 

54-19  „ 

54-501, 
54.82  3* 

55-14^ 
55-47  f^ 

55-78 
56.07"' 

56.35  '^ 
56.60  *s 

56.82  ** 
ao 

57.02 

57-19   ^ 
5732  ^ 

57.43 
57.51 


57.56 
57.59 
57.58 
57.54 
57.48 

57.40 
57.29 
57.17 
5703 
56.89 


iz 

a 
5 


3 
I 

4 

6 

8 

II 
za 

14 
14 
14 


56^75  ,^ 
56.62  *^ 

56.51  " 
56-42 

56.37 


9 

5 

I 


4 
9 


56.36 
56.40 

I  56.49  ^, 
56.62    3 

56.80  '* 
23 

57.03 

57.30    I 

57.59    ^ 


Scdma- 
tion  N. 


+   5  15 

18.6 
16.5 

14-5 
12.7 

II. 2 


10.0 

9-1 
8.5 
8.3 
8.5 

8.9 
9.6 

lO^. 

114 
12.6 

13-7 
14.9 

16.0 

17.0 

18.0 

18.8 

19.5 
20.0 

20,3 

20.5 

20.5 
20.3 

19.8 
19.1 
18.2 

17.0 
15.6 
14.0 
12.2 
10.2 

8.0 

5.9 
3.7 


ai 
ao 

18 

IS 
12 

9 
6 

a 

a 

4 

7 
8 

o 

2 
I 

a 
I 
o 
o 
8 

7 
5 

3 

a 

o 

a 

5 

7 

9 
za 

14 
z6 

z8 

20 

ai 
aa 


(^Botftift. 
Mag.  3.5 


Right 
Aaccnsion. 


h 
15 

8 

1-57 
1.89 

2.24 
2.60 

2.95 

3.30 

3.63 

3.93 
4.21 

4.45 

4.65 
4.82 

4.95 
5.05 
5.10 

5.12 
5.XO 

5.05 
4.96 

4.85 

4.71 

4.54 
4.36 

4.17 
3.98 

3.79 
3.61 

3.45 
3.32 
3.23 

3.18 
3.18 

3.24 
3.36 

3-53 

3.75 
4.02 

4.33 


m 
12 


1.004       40.092 
54-.767    28".84 


0.00 
-0-3 


0.00 
-0.7 


32 

35 
36 

35 
35 

33 

30 
28 

24 

30 

17 
13 

10 

5 

2 


5 

9 

I 


7 
8 

9 
9 


8 
6 

3 
9 
5 

o 

6 

12 

17 

22 

27 
31 


Dcdiaa- 
tionN. 


+  33  37 
// 

48.8 
46,1  ^7 

43.8  "^ 

41-9^^ 
40.5 


14 
8 


39.7 

39.5 
39.8 
40.6 
41.9 

43.6 
45.6 
47.9 
50.3 
52.7 


3 

a 
13 

>7 

ao 

»3 
24 

24 

24 


23 
20 

X9 


55.1 

57.4 

59^4 

61.3 

62.8  *5 
12 

64.0 

64-9 

65.4 

65.5 
65.2 


zi 


64.4 

63.3  ,^ 
6i.8'5 

59.9  ^^ 
57.6  II 

55.1 


28 

31 


52.3 
49.2 
46.1  3^ 
42.8  33 

32 

39-6 
33.6  *^ 


i.aoi       +0.665 
2".i48    66".i8 

-o.oi        +0.03 

-0.3        -0.7 

[Bph  X4l 


Mag.  2.7 


Right 


h 
15 


m 
12 


8 

^'•95  ^ 
22.27 

22.60  33 

22.93  ^ 

23.26  3^ 
32 

^^•58  ^^ 
23.88  3« 

*^^^  a, 
24.66*3 


24.86 

25.04 

25.19 

25.31 
25.40 

25.46 
25.49 

r  25.50 
25.47 
25.42 

25.34 

25.24 
25-12 

24.99 

24.85 

24.71 
24-58 
24.47 
24.39 
24.35 


ao 

z8 

X5 
za 

9 

6 

3 

I 

3 
5 

a 

zo 
za 

>3 
14 

13 

iz 

a 

4 

o 


4 

9 

15 


24.35 

2439 

24.48 

24.82  '9 

24 

25.06 
2533  '^ 

25.63  ^^ 


Dccliiia- 
tionS. 


-93 


It 


64.7 
664 
68.1 

69.7 
71.2 

72.6 

73.8 

74.8 

75.5 
76.0 

7^-3 

76.5 
76.4 

76.2 
75.9 

75-5 

75-1 
74-6 

74.2 
73-7 

73.2 
72.7 

72.3 
71.8 

71.2 
71.0 
7a8 
7a8 
71.0 

71.4 
71.9 

172.7 

^73-7 

74*9 

76.2 

77-7 
79-4 


17 

17 
16 

15 
14 

12 
zo 

7 
5 

3 

a 
z 
a 

3 
4 

4 
5 
4 
5 
5 

5 
4 
5 
3 
3 

a 
a 
o 

a 

4 

5 
8 

10 

la 

13 

XS 
17 


8 
49.62 

50.23 
50.92    "^ 

51.6775 

52.44  '' 

77 

5vV2I 

53.96^ 
55-27 

r  55.80  53 

42 
56,22 

56.53  ^l 
56.72  '^ 

56.79  ; 
56.74  ^ 


1.013    -0.160 

22".6i8    58".5o 


0.00 
■0-3 


-0.01 
^-7 


y  Unee  Xlnoiis. 

Mag.  3.1 


Right 
Asceaskm. 


h 
15 


m 
20 


56.57 
56.29 

55-91 
55.44 
54.90 


'7 

28 
38 
47 
54 
60 


53.65  g 
52.96^ 

52.26  ' 
[51.56^^ 

50.88  ^^^ 


50.23 
49.63 


60 
S3 


49.10 

48.67  ^^3 
33 

48.34 
48.12 

48.03 

48.08 

48.26 


22 


48.57 
49.01 

49-57 


9 

5 
18 

31 


Declina- 
tion N. 


44 
56 


+  72    7 


/# 


61.3 
58.6 

56.3 
54-7 
53.8 

53-6 
540 
55.1 
56.7 
58.9 

61.5 

64-4 
67-5 
70.7 
73-9 


27 

23 

16 

9 

2 

4 
II 

16 
22 
26 

29 
31 
32 
32 
30 


28 


76.9 

79-7  ,^ 
82.2  ^5 

84.3 :; 

86.0  '7 

12 

87.2 

87.9 

88.1 

87.8 
86.9 


7 

2 

3 

9 

14 


85.5 
83.6 

81.3 
78.6  *7 

75.5  '' 


19 
23 


72.0 
68.4 
64.6 
60.7 

56.9 

53.3 
49.9 
46.9 


35 

36 
38 
39 
38 
36 

34 
30 


3.260       +3.103 
5i'.4o6    83".93 


-0.06 
-0-3 


+0.13 

-o.a 
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APPARENT  PLACES  OF  STAES,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.9 

10.8 
20.8 

30.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.6 
31.6 

Apr.  10.6 
20.6 

30.5 
May  10.5 

20.5 

30.5 
June   9.4 

19.4 

29.4 

July    9.3 

19.3 

29.3 
Aug.    8.3 

18.2 

28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.   6.0 

16.0 

26.0 

Dec.    5.9 

15.9 
259 
35-9 


Sec  <5,  Tan  5 
Mean  Place 


/I  Bomu  pr, 
Mag.  4.5 


Right 
Ascension. 


h 
15 


m 
21 


3.83 
4-15 

4.87 
5.23 

5-59 

5-93 
6.25 

6.54 
6.80 

7.02 
7.20 

7-34 
7-44 
7.50 

7.50 
7-44 

7-35 
7.22 

7.07 
6.90 
6.70 
6.49 
6.27 

6.06 
5.86 
5.68 

5.53 
542 

5.35 
5.33 
5.37 
5.48 
5.64 

5.85 
6. 1 1 

6.41 


32 

35 
37 
36 
36 

34 

32 
29 

26 

22 

18 

14 
10 

6 


2 
6 

9 

13 
15 

17 
20 

21 

22 

21 

20 
18 

15 
II 

7 

2 

4 
II 

16 

21 

36 
30 


Dedina- 
tiim  N. 


+  3740 


n 


23.6 
20.8 
18.4 
16.5 

143 
14. 1 

14.4 

15-3 

16.8  'I 
18 

18.6 

20.7 

23.1 

25.7 
28.3 


28 
24 
19 
14 
8 

2 

3 
9 


21 

24 
26 
26 

25 
25 

32 
20 

17 
14 

9 

5 

2 

3 
7 

12 
16 

19 

23 
27 

28.6  ^9 
32 


30.8 

33.3 
35-5 
37-5 
39-2 

40.6 

41-5 
42.0 

42.2 

41.9 

41.2 
40.0 

38.4 
36.5 
34-2 


25.4 


zz 


22.1 

18.8  ^3 
34 


15-4 
12.2 

9-3 


32 
29 


1.263      +0.772 

14'. 496    41  ".66 


-0.02 
-03 


+0.03 
-0.8 


r^  Sezpentis. 
Mag.  5.5 


Right 
Ascension. 


h 
15 


m 
21 


47.37 
47.67 

47.99 
48.32 

48.65 

48.96 

49.27 
49.55 
49.81 
50.04 

50.24 
50.42 
50.56 
50.68 
50.76 

50.81 
50.83 
50.82 

50.78 
50.71 

50.62 
50.50 
50.36 
50.22 
50.06 

49.91 
49.76 

49.63 

49.53 
49.46 

49.43 
49.44 
49.51 
49.63 
49.79 

50.00 
50.26 

50.54 


30 
32 
33 
33 
31 

31 
28 

26 

23 
20 

18 

14 
12 

8 

5 


4 
7 
9 

12 

14 

14 
16 

15 

15 

13 
10 

7 
3 


12 
16 
21 

26 
38 


Declina- 
tion N. 


+  1543 


24 

22 


34.1 
31.7 

^7-^  :'6 
II 

7 

3 

3 

6 
9 


26.0 

24.9 
.24.2 
24.0 
24.2 
24.8 

25.7 
26.9 

28.3 

29.9 

31.6 

33.3 
35.0 
36.6 
38.0 

39-3 

40.4 
41.2 

41.8 

42.1 

42.2 

42.0 
41.4 
40.6 

39-5 
38.1 

36.4 
34.5 
32.3 
29.9 
27.4 

24.8 

22.3 
19.8^5 


4 
6 

7 
7 

7 
6 

4 

3 

I 

8 
6 

3 

I 

3 


8 
II 

14 
17 

19 
22 

24 

25 
26 

25 


1.039      +0.281 
47''-983    47"io 


-o.oi 
-0-3 


+0.01 
-0.8 
[Eph  14] 


t  Oraconis. 
Mag.  3.5 


Right 
Ascension. 


h 
15 


m 
22 


59.93  ^^ 
60.36  ^^ 

60.82  46 

61.31  ^^ 

61.82  5^ 

50 

62.32 

62.80 

63.25 
63.66 

64.01 


64.30 

64.52 
64.68 

64.77 
64.79 

64.74 
64.63 
64.46 
64.24 

63.97 

63.65 

63.31 
62.94 

62.56 

62.17 


48 

45 
41 

35 
29 


22 
16 

9 

2 

5 

II 
17 

23 

27 
32 

34 
37 
38 
39 
38 


61.79 

61.43  ^t 
61.10  ^^ 

60.81  ^9 

60.58  ^3 


17 

9 

I 

7 
16 

24 
60.78 
61.10  3^ 
61.48^* 


60.41 
60.32 
60.31 
60.38 
60.54 


Dedina- 
tionN. 


+  5915 


// 


39-5 
36.7 
34.3 
32.5 
31.3 

30.8 
31.0 

31.9 
33.3 
35.3 

37-7 
40.4 

43.4 

46.5 
49.6 

52.6 

55.4 

57.9 
60.1 

61.9 

63.3 
64.2 

64.6 

64.4 

63.8 


38 

24 

18 

13 


9 
14 
30 

24 

27 
30 
31 
31 
30 

38 

25 
33 

18 

14 

9 

4 

3 

6 

II 

62.7 
61.0^7 

58.9  " 
56.4 

53-5 


25 
29 
ZZ 


50.2 
46.7 
430 
39.2 
35.5 

31.8 
28.3 
25,2 


35 
37 
38 
37 
37 

35 
31 


1.957       +1.683 
60^.993    6o".98 


-0.03 
-0-3 


+0.07 
-0.8 


p  Octantis. 
Mag.  5.7 


Right 
AflcensioQ. 


h 
15 


m 
23 


s 
5.26 

7.56^^° 

10.03 ' 
12.60*57 

260 
^5-'^358 

'7-78,,^ 
20.28^50 

24.82"* 

26.79  '^7 
173 

28.51 
29.94  ^^ 

31.07"'' 
31.88 

32.35 


32.48 
32.26 

31.72 
30.86 
29.70 

28.29 
26.68 


81 

47 
13 


33 

54 
86 

116 

141 

161 

24.91  ^v 

23.06  ;g 

21.18  ^f* 
183 

7.64'^' 
6.14^50 

4.91 
4.01 


133 

90 

52 


3.49 
3.38 
3.70 
4.46 

5.64 

7.20 
9.09 
21.25 


II 

76 
118 
156 

189 
316 


DecUna- 
tionS. 


84  10 


13 
6 
I 

5 
10 

IS 

aj 
a? 

32 


45.1 
43.9 
43-3 
43-2 
43.7 

44-7 
46.2 

48.1 

50.4 
53.1 

56.0 

59-2 
62.5  ^^ 

65.9  ^ 
69.2^ 

32 
29 

26 

23 
18 

14 
8 

3 
3 
9 

14 
19 
23 
27 
29 

30 


72.5 

75-7 
78.6 

81.2 
83.5 

85.3 
86.7 

87.5 
87.8 

87.5 

86.6 

85.2 

83.3 
81.0 

78.3 

75.4 
72.4 

66.3 

61.2 

59-2 

577 


30 
15 


9.870         -9.819 

i6».56*    52".70 


+0.30 

-0.3 


-0.41 
-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mom  Solar 
Date. 


Jan.    0.9 

10.8 
20.8 
30.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.6 
316 

Apr.  10.6 
20.6 

30.5 
May  10.5 

20.5 

30-5 
June   9.4 

19.4 

29.4 

J«iy  9.3 

193 

293 
Aug.   8.3 

18.2 

28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.   6.0 

16.0 

26.0 

Bee.    5.9 

15.9 
25.9 
35-9 


Sec  d,  Tan  6 
Mean  Place 


82  Idbne. 

Mag.  5.9 


Right 
Asccnston. 


h       m 
15     23 

s 

23.44  ^^ 
23.76  ^ 
24.10^"* 
24.44  ^"^ 

24.78  3^ 
33 

25.11 

25.43  II 

25-73  ^ 
26.00  *^ 

26.25  *^ 
22 

26.47 

26.66  ^9 
26.83  '7 
26.97 
27.08 


14 
II 

7 


2715 
27.20 

27.21 

27.20 

27.15 

27.08 
26.98 
26.85 
26.72 
26.57 

26.43 
26.30 
26.18 
26.09 
26.03 

26.02 
26.06 
26.15 
26.29 
26.48 

26.72 
27.00 
27.30 


5 

I 

I 

5 
7 

10 

13 
13 
IS 
14 

13 
12 

9 
6 


4 

9 

14 

19 

24 

28 
30 


Declina- 
tions. 


-1625 


tt 


7.2 

8.6^4 

0.0 '4 

1-5 
2.9 

4.3 

5-5 
6.6 

7.6 

8.4 

9.0 

9.5 
9.8 

20.0 

20.1 

20.2 
20.1 
20.0 

9.8 

9.6 

9.3 
9.0 

8.7 

8.3 

7-9 

7-4 
7.0 

6.6 

6.3 
6.1 

6.0 
6.1 
6.4 
6.9 
7.6 

8.5 

9.6 

20.9 


15 
14 
14 

12 

II 

10 

8 

6 

5 

3 

2 

I 
I 

I 

I 
2 
2 

3 

3 
3 

4 
4 
5 

4 
4 

3 

2 

I 

I 

3 
5 
7 
9 

II 
13 


1.042 

24".2I7 


-0.295 

2  ".62 


+0.01 
-0-3 


-O.OI 

-0.8 


/3  Goron»  Borealis. 
Mag.  3.7 


Right 
Ascension. 


h 
15 


m 
24 


6!36 
6.67  3^ 


33 
34 


7.00 

7.68  3^ 
34 

8.02 

8.34 
8.64 

8.92 

9.16 


32 

30 
28 

24 


9.38 
956 
9.70 
9.81 
9.88 

9.91 
9.91 
9.88 
9.82 
9.72 

9.60 

9.45 
9.28 

9.10 

8.92 

8.73 
8.56 
8.40 
8.27 
8.17 

8.12 
8.12 

8.17 
8.27 

8.43 

8.64 
8.89 


22 

18 
14 

II 

7 
3 


3 
6 


7 
6 

3 
o 


5 
10 

16 

21 

25 


9.18^9 


Dedina- 
tionN. 


+  2923 


// 


49.3 
46.7 

44.3 

42.4 

40.9 
39.9 

39-5 
39.6 

40.3 
41.4 

42.9 

44-7 
46.8 

49.0 
51.3 

53.6 
55.8 

57.9 

59-7 
61.3 

62.6 
63.6 
64.2 

645 
64.3 


26 

24 

19 

15 
10 


4 
I 

7 
II 

15 

18 
21 

23 

23 
23 

22 
21 
18 
16 

13 
10 

6 

3 

2 

5 


63.8 
62.9    ^ 
61.6  'i 
60.0'^ 
58.0 


55.7 
53.1 
50.3 
47.3 
44.2 

41. 1 
38.1 
35.3 


20 

23 

26 

28 

30 
31 
31 

30 
28 


1. 148      +0.563 
ly'.ooi    65". 63 


-O.OI        +0.02 
-0.3  -0.8 

[Bph  14] 


y^  Btfotis. 
Mag.  5.2 


Right 
Ascension. 


h 
15 


m 

27 


s 
4967 
50.00  ^3 

50.35  II 
50.72  37 

5i.io3® 

37 

5^-47  . 
51.83  3^ 

52.17^"* 
52.47  f^ 
52.74  J^ 

52.98 

53.17 !? 
53.32 
53.42 
53.48 


IS 
10 

6 

2 


2 

6 

10 


19 
21 


53.50 

53.48 

5342 

53.32 

53.19  ~l 
17 

53.02 

52.83 
52.62 

52.39  y 
52.16  ^3 

23 

51.93 

51.71 

51.51 

51.34" 
51.20 


22 

20 


14 

8 


51.12 

5109 
51.12 

51.21 
51.36 

51.56 
51.82 

52.13 


3 

3 

9 

15 
20 

26 
31 


Declina- 
tion N. 


+  41     6 


tt 


71.0 

68.5  »s 

66.6  '9 

65.x  ^l 

64.3 
64.1 

64.5 

65.5 
67.0 


2 

4 
10 

IS 
19 


22 


68.9 
71. 1 
73.6  "5 

76.3  '^ 
79.0 


27 
27 

26 

24 
21 

17 
IS 

10 
6 
2 

3 
8 

II 

17 
20 

24 
27 

82.8 

79.8  ^^ 
76.5  f 
73.1  '^^ 

69.7  3"* 

34 

66.3 
63.0  3^ 

59.9  ^' 


81.7 

84.3 
86.7 

88.8 
90.5 

92.0 
930 
93.6 
93.8 

93.5 

92.7 
91.6 

89.9 

87.9 

85.5 


T^Lnpl  (mean) 
Mag.  3.0 


Right 
Ascension. 


1.327        +0.873 
5o«.4i6    92".43 


-0.02 
-0.2 


+0.04 
-0.8 


h 
15 


m 
29 


s 
23.06 

23.45 
23.86 

24.28 

24.70 


39 
41 
42 
42 
41 


39 


25 
22 

17 
14 
10 


25.11 

^550    . 
25.88  3^ 

26.22  ^^ 

26.54  II 

26.82 
27.07 
27.29 

27.46 
27.60 

27.70 
27.76 
27.77 
27.74 
27.68 

27.57 

27.44 
27.27 

27.09 

26.89 

26.70 
26.52 
26.36 
26.23 
26.15 

26.13 
26.16 
26.26 

26.43 
26.65 

26.94 
27.27 
27.64 


3 
6 

II 

13 

17 
18 

20 

19 

18 
16 

13 
8 


3 
10 

17 
22 

29 

33 
37 


Declina- 
tion S. 


-4052 


It 


42.1 
42.4 
430 

43.9 
45.0 

46.3 
47.8 

49.3 
51.0 
52.6 

54.3 
56.0 

57.7 

59.3 
60.8 

62.3 
63.6 
64.7 

65.7 
66.5 

67.0 

67.4 
67.4 

67.2 

66.7 


3 
6 

9 
I 


5 
5 

m 
I 

6 


6 

5 
5 

3 
I 

o 

8 

5 

4 
o 

2 

S 
7 


9 
12 


66.0 

65.1 

63.9 
62.6  '3 

61.3'^ 


59-9 

58.5 
57.3 
56.3 
55.5 

55.0 
54.8 
54-9 


14 

14 
12 

10 

8 

S 


1.323       -0.866 
24*. 269    43"i7 


+0.02 
-0.2 


-0.04 
-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  Libxww 

a  Coroiui  BoimUi^ 

C  CNir*  Bor.  ^6^« 

01  flcxpentis. 

Mean  Solar 

Mag.  4.0 

Mag.  2.3 

Mag.  S.I 

Mag.  2.8 

Date. 

1 

Right 

Declina- 

Right 

Dedina- 

Right 

Dadina- 

Right 

Declina- 

• 

AMNDskm. 

tions. 

Aaceniiim. 

timN. 

AaoeasMm. 

UonN. 

Ascension. 

tion  N. 

li       m 

0        r 

h      m 

•      / 

h      m 

0       / 

h       m 

•          r 

15     30 

-1430 

15     31 

+  2659 

15     36 

+  3654 

15     40 

4-641 

Jan.    0.9 

s 
42-01 

17.2 

a 
2.10 

56.8 

s 
7.60 

34-5 

s 

330  „ 

10.8 

42.33  f: 

18.6   ^^ 

'•-♦^  i! 

54-1 : 

7.92  3^ 

31.6'^ 

I -42  '^ 

3°-8  " 

20.8 

42.66  ^^ 

20.0  ^ 

2.72  3 

51.8  »3 

8.26  34 

29.1  '5 

1-73  3* 

28.8  'I 

30.8 

43.00^ 

^'■5  2 

3.06  34 

49-8  " 

8,61  35 

27.1  ^ 

2.05  3 

27-0    » 

Feb.    9.8 

43-33  ^^ 

22-9     , 

3-4^  !* 

48.3  s 

8.97^^ 

25.6  *s 

2-37  ,, 

^5-5    f 

33 

13 

33 

IX 

36 

10 

3a 

12 

19.7 

43-66 

24-2  „ 

■  3-73  „ 

47-2 

9.33  ,, 

24.6 

2.69 

243   „ 

Mar.    1.7 

43.98  ^ 

25-4^ 

♦•°5  ^ 

46.7    5 

9.67  34 

24.3  i 

2-99  ,„ 

234  : 

11.7 

44.28  30 

26.4  " 

4-35^ 

4-^3  !! 

46.7   ° 
47-3    ° 

10.00  33 

2 

24-5    » 

25-3 ,! 

3-28  ; 

22.9  ^ 

21.7 

44-55,; 

27.3  ; 

10.30  3° 

3-55  '^ 

22.7 

31.6 

44.80*5 

2«.0    7 

4.88  ^ 

48.3" 

10.56  ^ 

26.6*3 

3-79  Z 

22.9 

83 

5 

XI. 

u 

^ 

'7 

22 

0 

Apr.  10.6 

45.03  _ 

28.5 

509  „ 

49-7,. 

10.80 

28.3 

4°^  ,„ 

23.5  ft 

2ti " 
25.3  „ 

20.6 
30.5 

20 
45.23 

17 

:  45-40'; 

28.8  3 
29.0  ^ 

5-28  ^ 
5-43^ 

51.4'^ 

53-3:' 

10.99  '^ 

3°-4  " 
32.8  "* 

4-37    ' 

May  10.5 

45-54  „ 

29.1  * 

5-55    a 
5.63    * 

4 

55-5  " 

IX.27" 
11.35    I 

35.3  ^1 
37.9  \^ 

4-5'  !1 

26.4 " 

T  9 

20.5 

45.66'^ 

29,1 

I 

57-7  '' 

22 

4.61  ~ 

27.7  ■» 
13 

30.5 

45.74    . 

29.0 

5.67  , 

59-9,, 

11.38 

40-^,. 

4.69 

29.0 

June  9.4 

45-79   f 

28.8  * 

5.69  ' 

62.1  " 

11.38    I 

43-»!^ 

4-73    , 

30-3,f 

19.4 

45.8X    ' 

28.6  * 

5.66  3 

^7-5 ; 

11.34    ft 

45-4!^ 

4-75    , 

31-6    3 

29.4 

45.80   ' 

28.3  3 

5.61  1 

11.26    * 

47-5  " 

,4-73    , 

32.8 

July    9.4 

45.76   ^ 

28.0  3 

H.13" 

lo 

49-3' 

4.68    5 

33-9  " 

7 

3 

la 

13 

14 

IS 

7 

10 

193 

4569  _ 

27.7 

5-41  . 

68.8 

1 1. 01 

5a8 

4-6*  »« 

34-9    g 
35-7    . 
36.3    ^ 

293 

10 
45.59  „ 

27.4  f 

5.11  ^ 

69.8  '^ 

10.84  '^ 

5^-9  " 

4-51  ^ 

Aug.   8.3 

45.48  " 

27.0  ^ 

70.5    ^ 

10.64*° 

52.6   \ 

4-39    ! 

18.2 

45.34  ,^ 

26.6  ^ 

4-7"    n 

70,8   3 

20 

^^•44  l^ 

52.9    3 

4.25  \\ 

36.7    ^ 

28.2 

45.20    "^ 

15 

26.2  ^ 

4 

70.8   ° 

4 

22 
10.22 
22 

52.7    ^ 

4.10  ^s 

IS 

36.9    \ 

Sept.  7.2 

45.05 

25.8 

458  „ 

70.4    a 

10.00 

52.1 

3-95  ,, 

37.0    , 

17.2 

44.91  ^ 

25.5    ^ 

4-25 ": 

^•^,! 

9.79 " 

51.I  " 

3.81  "* 

36.8    \ 

27.1 

44-79   ^ 

25.2  ^ 

68.4  "^ 

9.43  _, 

49-7  ;^ 

47-9  Z 

3.68     3 

364    ^ 

Oct.    7.1 

44.70  ^ 
44.64   ^ 

25.0  ^ 

4.12  "3 

66.9    5 

3-57  " 

35-7    „ 

17.1 

24.8  * 

403    I 

65.0  ^9 
21 

9.32    3 
9 

«■' :; 

3.50    I 

4 

34.8  ^l 

27.1 

44.62 

24.9 

3-97    , 

62.9 

9.23    ^ 

■^i 

37.3  i 

346 

33.6    , 

Nov.  6.0 
16.0 

44.65   ^ 
44-73  „ 

25.0 

25.4  ^ 
26.0  ^ 

3.96    \ 
401  ,1 

60.4^5 
54-9  ■! 

9.20    3 
9.23    ft 

3.46     1  32.2  '^ 
3.52  ,t   30.6  ^ 

26.0 

44.86^ 
45.04  ''' 

4.11    « 

0 

931 ,, 

34.1  f 

3.63  ", 

28.8    "** 

Dec.    5.9 

26.8      ^ 

4.26  'S 

51-9  ^^ 

9.45  '^ 

30.8  33 

378  ,'f 

26.8   *^ 

23 

10 

30 

30 

20 

34 

20 

21 

15-9 

45.27  _ 

27.8 

4.46 

48.9 

9.65 

27.4 

398  „ 

247  ,, 

25.9 

45-54  !^ 

29.0 

4.99 

45-9 

43.1 

9-89  !^ 

24.2  3* 

4.22  '^ 

35-9 

45.84  ^° 

30.3   ^ 

10.18*9 

21.2  3<' 

4-49  '^ 

20.4  *' 

Sec  d,  Tan  d 

1.033      ^-259 

1. 122         +0.509 

1.251      +0.751 

1.007           +O.II7 

Mean  Place 

42*.799    ii".88 

2».773    72".48 

8'.373 
-0.02 

52".o7 

I-.843    4a"-84 

D>a,  Dwa 

+0.01          -O.OI 

-O.OI            -•-0.02 

+0.03 

0.00           0.00 

D^d,  Dm  5 

-0.3 

-0.8          ' 

-0.2 

-0.8            ' 

-0.2 

-0.8 

-0.2 

-0.8 

[Bphx4] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.7 
Max.  1 .7 
1 1.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 
June  9.4 

19.4 

29.4 

July    9.4 

19-3 

293 
Aug.    8.3 

18.2 

28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.  6.0 

16.0 

26.0 

Dec.    5.9 

159 

25.9 
35.9 


Sec  S,  Tan  S 
Mean  Place 


D>a,  Dm  a 


ft  SeipentiB. 

Mag.  3.7 


Right 
Aveeniioa. 


m 


15    42 

s 
2.39 

2.68  ^9 
31 


2.99 


32 


331 
3a 

4.26  3^ 
4.56^ 
4.83  '^ 
5.07"^ 


33 


5.29 

5.49 
5-65 

5.95 

5.99 
6.00 

5.97 
5.92 

5.83 
5.72 

5.59 

5.44 
5.28 

5.12 
4.96 
4.82 
4.70 
4.61 

4.56 
4.56 
4.60 
4.70 

4.85 

5.04 
5.28 

5-55 


z6 

13 
10 


4 

t 

3 
5 
9 


3 

5 
6 

6 

4 

3 

9 

5 

o 

4 
xo 

19 

a4 
27 


Declina- 
tion N. 


+  1540 

// 

71.8 

67.2 
65.2 

63.7 


93 
30 

13 


62.5 
61.7 
61.4 
61.6 
62.1 

63.0 

643 

65.7 
67.4 

69.1 


8 

3 

3 

5 
9 

13 
14 
17 

17 
16 

70.9  „ 
72.6  ^7 

13 

13 
XO 

7 

4 

I 

X 

4 

7 
xo 

13 
x6 


75.9 
77.2 

78.4 

79.4 
80.1 

80.5 

80.6 

80.5 
80.1 

79.4 
78.4 

77.1 


75-5  ,, 
73-6  '9 

71.5  " 
69.2*3 

66.7  "5 

as 

64.2 

61.6 


59-2 


16 

^4 


1.039        +0'38X 
X3M08    84".84 


>.oi 

>.3 


+0.01 
-0.8 


Mag.  4.3 


Right 
Aaomaion. 


h 
15 


44 


51.62  ^ 

51.93  ^' 

52.25 

52.58 


3a 

33 
32 


52.90 
53.21 
53-50 
53.78 
54.03 

54.25 
54.44 
54-61 

54.74 
54.84 

54.91 
54.95 
54-95 
54.93 
54.87 

54.78 
54.66 

54.53 
54.37 
54.21 

54.04 
53.88 

53-73 
53.61 

53.51 

53-46 
53.45 
53.49 
53.58 
53.72 

53.91 
54.14 
54-41 


31 
99 

38 

»5 
33 

«9 

17 

13 
so 

7 

4 

o 

8 

6 
9 


4 

9 

14 

19 

a3 

27 


Declina- 
tion N. 


+  1823 

66.9*5 
64.6  *3 

61.1  ^ 

13 

59-9 
59.2 
59.0 
59.2 
59.8 


7 

3 

3 
6 

XI 

60.9 
62.2  ^ 
63.8^ 
65.6 

67.5 


69.4 

71.2 

73-0 

74-7 
76.2 

77-4 

78.4 
79.1 

79.6 

79-7 


19 
19 


x8 
x8 

17 
»5 

19 

xo 

7 
5 


5 
6 

XI 


79.6 
79.1 

78.3 

75.8  '* 
17 

74.1 
72.1  ^ 
69.8*3 

67.4  ^^ 
64.8 


62.2 

59.5 
56.9 


26 
36 

27 
36 


1.054      +0.333 
52".o65    83".o7 

-o.oi        +0.01 
-0.2  -0.8 

[Bpht4) 


/^  Sexpe&tlB. 
Mag.  3.6 


Right 
ABcmiion. 


h 
15 


m 

45 


705 


29 


7-34  „ 
7.66  3« 

7.98  ^,: 

8.30  3* 
39 
8.62 

9.22  *9 

9.49 
9.74 


•7 
•5 
«3 


9.97 
0.17 

0.35 
0.49 

0.61 

0.70 
0.76 
0.79 
0.78 
0.74 

0.68 

0.59 
0.47 

0.34 
0.20 


10.05 

9.91 
9.78 
9.67 
9.60 

9.56 

9-57 

9.63 

9-74 
9.90 

10.10 

10.34 
10.62 


30 
x6 
H 

X3 

9 

6 

3 

X 

4 
6 

9 

X2 

13 
14 
15 

14 

13 
XI 

7 

4 

X 

6 

XX 

16 
20 

24 
28 


Decfina- 
tionS. 


-   3  10 


1.002 
7".82o 


0.00 
-0.2 


II 


"•5  18 
14-3 

16.0:1 

I7;6^ 

I9.I 


aKX3 

21.3 
22.0 

22.5 

22.6 

22.6 
22.3 
21.8 
21. 1 
20.4 

9,6 
8,8 
S.O 

7.2 
6.4 

5.7 

5.1 
4.6 

4.2 

3.9 

3.7 
3.6 

3-7 
4.0 

4-4 


15 

X3 
10 

7 
5 

X 

o 

3 

5 

7 

7 
8 

8 
8 
8 
8 

7 

6 

5 

4 

3 

2 

X 
X 

.3 
4 
6 


9 
xo 


5.0 

5-9 
6.9 
8,2^3 

9-6'^ 

21. 1 
22.8  '7 
24.6  ^« 


•05s 


," 


3-93 


0.00 
-0.8 


12  H.  Dreoonis. 
Mag.  5.1 


Right 
Ascension. 


m 


15    45 


42 

47 


s 

19.65 
20.07 

21.06  5^ 

21.60  ^ 

55 

22.15 
22.69  ^ 
23.20 
23.66 
24.08 


51 
46 
42 
35 


24.43 
24.71 

24.92 

25.05 
25.10 


38 

31 
13 

5 
3 


xo 


25.07 
24.97  ,^ 

24.80 '' 

24.56  *^ 

24.26  3<> 
35 

23.91  ,^ 
23.52  ^9 

23,10^ 

22.65  ^ 

22.19  ^ 

45 

21.74 
21.30 

2a89 
20.52  37 
20.21  3^ 
25 
19.96 
19.80 
19.72 

19.74 
19.85 


44 
41 


x6 

8 

2 

IX 


20 


20.05 

20.35  ^^ 
20,72  ^* 


Declina- 
tion N. 


+  6251 


II 


33.2 
30.2 
27.6 
25.6 

243 

23.6 

235 
24.2 

25.5 
27.3 

29.6 

32.3 
35.3 
38.5 
41.7 


30 
26 

20 

13 

7 


7 

13 
18 

23 

27 
30 
32 
32 

31 
44-8,^ 

47.8  f! 

50.5 

52.9 
55.0 


2'/ 

24 
21 

16 


56.6 

57.7 

58.4 
58.6 

58.2 

57.3 
55.9 
54.0 

51.7 
48.9 

45.8 

4-4 

38.7 
350 

31.^ 


II 

7 

2 

4 
9 

14 

19 

23 
28 

31 

34 
37 
37 
39 
37 


27.4 

23.9  „ 
20.6  33 


35 


2.192       +1.95X 

31*.  146      54".  20 


-0.04 
-0.3 


+0.07 
-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.9 

10.9 
20.8 
30.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 

306 

May  10.5 

20.5 

30.5 
June  9.4 

19.4 

29.4 

July    9.4 

193 

29.3 
Aug.   8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.   6.0 

16.0 

:?6.o 

Dec.    6.0 

15.9 
259 
35-9 


Sec  6,  Tan  5 
Mean  Place 


€  SopentiB. 
Mag.  3.8 


Right 
Asoension. 


h 
15 


m 

46 


s 
30-92 
31.20 

31-51 
31.83 
32.15 


28 
31 

32 
31 


31 


32.46 

32.77  _ 

33.06    9 

27 

33-33  „ 
33.58  ' 

33.81 
34.01 

34.18  ^7 
34-32  '^ 
34.43 


II 


34.52 
34.57 
34.59 
34.58 

34.54 

34-47 

34.37 

34-25 
34.12 

33.97 

33.82 
33.68 

33.54 
33.43 
33.35 


5 

2 

I 
4 
7 

10 
12 

13 
IS 
15 

14 

14 
II 

8 
4 


Declina- 
tion N. 


+   4  43 


tt 


o 
6 

10 


33.31 

33.31 

33.37 

33.47 
33-62    ^ 

33.81 

34-05  I't 
34-32    ^ 


59-2 
57.2 
55.2 
53-4 
51.9 

50.7 
49.8 

49.3 
49.1 

49.2 

49.6 

50.3 
51-3 
52.3 
53.5 

54.8 
56.0 

57.2 
58.4 
59.4 

60.3 
61. 1 
61.7 
62.2 
62.5 

62.6 
62.4 
62.1 
61.5 
60.7 

59.7 
58.4 
56.9 
55.2 

53.4 

51.4 

49-3 
47.2 


20 
20 
18 

15 
12 

9 

5 

2 

I 
4 

7 
o 

o 

2 


2 
2 
2 
o 

9 

8 
6 

5 

3 

I 


3 
6 

8 

10 

13 

15 

17 
18 

20 

21 
21 


1.003 
31'. 660 

0.00 
-0.2 


+0.083 
69".7i 

0.00 
-0.8 


C  Ursae  Xlnoiis. 
Mag.  4.3 


Right 
Ascension. 


h 
15 


46 


76 
89 


62.75 
63-51 

66.47  ^ 

109 
67.56 
68.65  '^ 

69.68  '^3 
70.62  ^ 
71.45   ^ 


72.13 
72.65 
73.00 
73.16 

73.14 

72.94 

72.57 
72.04 

71.36 

70.55 


68 

52 

35 
16 

2 

20 

37 

53 
68 

81 
91 


100 
106 


69.64 
68.64 

^7-58  „^ 
66.48  "° 

65.36  "^ 


no 


106 


64.26 
63.20 

A^    T^  lOI 
62.19 

61.28 

60.49 


91 

79 
66 


59.83 
59-34 
5903 
58.90 

58.98 

59.26 

59.74 
60.39 


49 

31 

13 

8 

28 

48 
65 


Declina- 
tion N. 


+78  3 


// 


12.6 

9-7 
7.3 
5.5 
4.3 


29 

24 

18 

12 

5 


3«    2 

4-8 
6.2^^ 

8.2^^ 

35 

'3-5  ,, 
16.5  3° 


19.7 


32 

22.9  3^ 
31 
26.0 

28.9  '9 
31-6^7 

33.9  ""^ 
35-9 

37-4 

38.4 

38.9 
38.8 

38.3 

37.2 

35.7 
33.6 
31.2 
28.3 


20 

15 

10 

5 
I 

5 
II 

15 
21 

24 
29 

32 

25.1 
21.6  35 
18.0  36 
38 


fi  Triang.  Aust 

Mag.  3.0 


Right 
Ascension. 


h 
15 


m 

47 


30.82 

31-39 
32.01 

32.66 
33.31 

33.96 
34.59 
35.19 
35.76 
36.29 

36.77 
37.18 

37-54 

37.84 
38.07 

38.22 
38.30 
38.30 
38.23 
38.09 

37.88 
37.62 

37.31 
36.96 

36.59 


14.2 
10.5 

6.8 

3.4 
0.2 


37 
37 

34 
32 


4.832       +4-727 
66". 299    34  j34_ 

-o.io         +0.17 
-0.2  -0.8 

[Eph  14] 


57 
62 

65 
65 
65 

63 
60 

57 
53 
48 

41 
36 
30 
23 
15 

8 
o 

7 

14 
21 

26 

31 
35 
37 
37 


36.22    ^ 
35-86  36 

35-54 
35.27 
35.07 


32 

27 
20 


3496 
34.95 
35.03 
35.23 
3552 

35.91 
36.38 
36.92 


II 

I 

8 

20 

29 
39 

47 
54 


Declina- 
tions. 


-63  9 


ft 


55.1 
54.3 
53.9 
54.0 

54.5 

55-4 
56.6 

58.2 

60.0 

62.1 


8 

4 
I 

5 
9 

12 
16 
18 
21 

23 
66.8  "^ 

7^-^6 

'^''  25 
77.0 

81.8^3 
83.8  - 


A.  Libra. 

Mag.  5. 1 


25 


85.6 

87.0 
88.1 
88.8 
89.1 
88.9 

88.3 
87.2 

85.8 
84.0 
81.9 

79-7 

77.4 
75.0 

72.7 
70.7 

68.9 

67-4 
66.3 


14 

II 

7 

3 

2 

6 

II 

14 
18 
21 
22 

23 

24 

23 
20 

18 

15 
II 


2.216   -1.977 
33'.233  58".87 


+0.04 
-0.2 


-0.07 
-0.8 


Right 
Ascension. 


h       m 
15     48 


19.41 


32 


19.73 

20.06  ^^ 

34 


20.40 
20.75 

21.09 
21.42 

21.73 
22.03 

22.30 

22.55 
22.77 

22.96 

23.13 
23.27 

23-37 

23-44 
23.48 

23.48 

23.45 

23.39 
23.30 
23.18 

23.04 
22.89 

22.74 

22.59 

22.45 

22.34 
22.27 


35 
34 

33 

31 

30 
27 

25 

22 

19 
17 
14 
10 

7 
4 
o 

3 
6 

9 
12 

14 
15 
15 

15 
14 
II 

7 
4 


22.23 
22.25 
22.31 

22.43 
22.60  ^^ 


2 

6 

12 


22.82 


22 


27 


23.09 
23.38  '9 


Declina- 
tion S. 


-1954 


ft 


43.8 

44-9 
46.0 

47.3 
48.5 

49.7 

50.9 

51.9 
52.8 

53-6 

54.3 

54.8 

55.3 
55.6 
55.8 

56.0 

56.1 
56.2 
56.2 
56.1 

56.0 
55.8 
55.6 
55.3 
54.9 

54.5 
54.1 
53.6 
53.2 
52.9 

52.6 

52.4 

52.4 
52.6 

53.0 

53-6 
54.4 
55-4 


II 
II 

13 
12 

12 

12 
10 

9 
8 


5 
:> 

3 

2 

2 

I 
I 
o 
I 
I 

2 
2 

3 

4 
4 

4 
5 
4 

3 

2 
o 

2 

4 
6 

8 
10 


1.064       -0.362 
2o''.3i8    39".22 


+0.01 
-0.2 


-o.oi 
-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 

0.9 

10.9 
20.8 

Feb. 

30.8 
9.8 

Mar. 

19.7 
1-7 

11.7 

21.7 
31.6 

y  Sexpentis. 

Mag.  3.9 


Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 
June  9.4 

19.4 

29.4 

July    9.4 

193 

29-3 
Aug.    8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.  6.0 

16.0 

26.0 

Dec.    6.0 

159 
25.9 
35-9 


Right 
Ascension. 


h 
15 


m 
52 


28 


Sec  5,  Tan  6 
Mean  Place 


s 
28.03 
28.31 
28.62  3' 

28.94  ^^ 

29.26  ^ 

32 

29-58 
29.89  II 
30.18  "9 

30.46 
30.72 


28 
26 

23 


30.95 
31.15 
31.32 
31.46 

31.57 

31.65 

31.70 
31.72 

31.70 

31.65 


20 

17 

II 
8 

5 
2 

2 

5 
8 


31.57 
31-46 
31.33  ^. 

3102 


II 

13 


30.86 
30.70 

30.55 
30.42 

30.33 

30.27 
30.25 
30.29 
30.38 
30.51 

30.69 

30.92 
31.18 


16 

16 

15 

13 

9 
6 


4 
9 

13 
18 

23 
26 


Declina- 
tion N. 


+  1556 


// 


16.8 

14.3 
12. 1 

lO.I 

8.4 

7.2 
6.4 

6.1 
6.2 
6.7 

7.6 

8.8 

10.2 

11.8 

13-6 

15.4 
17.1 

18.8 

20.4 

21.8 

23.0 
24.0 

24.7 
25.2 

25.4 


25 
22 

20 

17 
12 

8 

3 

I 

5 
9 

2 

4 
6 

8 

8 

7 

7 
6 

4 

2 

10 

7 

5 
2 

I 


4 
8 

10 


25-3 
24.9 

24.1 
23.1 

21.8  ^3 
16 

20.2 

18.3 

16.2 

13.9 
1 1.4 


19 
21 

23 
25 
25 


26 


8.9 

6.3 
3.8^5 


1.040       +6.286 
28".797    29".86 


>.oi 

K2 


+0.01 
-0.8 


7t  Scoxpil. 

Mag.  3.0 


Right 
Ascension. 


h       m 

15    53 

s 

37.77  ,^ 

38.09  f^ 

38.44  \l 
38.80  36 

35 


39.15 


36 


3951 
39.86  35 

40.19  33 


40.50 
40.78 


31 
28 

27 


41.05 
41.29 

41.49 

41.67  ^^ 
41.82  ^5 


24 
20 
18 


41.94 
42.02 
42.06 
42.07 
42.04 

41.98 
41.88 
41.76 
41.62 
41.46 

41.29 

41.13 
40.99 

40.87 

40.79 

40.75 
40.76 

40.82 

40.94 

41. II 

41.34 
41.61 

41.91 


12 

8 

4 

I 

3 
6 

10 
12 

14 
16 

17 

16 

14 
12 

8 
4 

I 

6 

12 

17 
23 

27 
30 


Declina- 
tion S. 


-2552 


5.9 

6.7 
7.6 

8.6 
9.7 

10.9 

I2.0 

131 
14.2 

I5.I 

16.0 
16.8 
17.6 
18.2 
18.8 

19.3 
19.8 

20.1 

20.4 

20.6 

20.7 
20.7 
20.6 
20.4 
20.1 

19.7 
I9.I 

18.5 
17.9 

17.3 

16.7 
16.2 

15.9 
15.7 

15.7 

15-9 
16.3 

16.9 


8 

9 
10 

II 

12 

II 
II 
II 

9 
9 

8 
8 
6 
6 

5 

5 

3 

3 
2 

I 

o 

I 
2 

3 
4 

6 
6 
6 
6 
6 

5 

3 

2 

o 

2 

4 
6 


I. Ill       -0.485 
38-.770      2".48 


+0.01         -0.02 
-0.2  -0.9 

[Bph  14) 


s  Corone  Borealis. 
Mag.  4.2 


Right 
Ascension. 


m 


15  54 


s 

0.75 

1.04 

1.35 

1.67 
2.01 


29 

31 
32 

34 
33 

2.66  3^ 
31 


2.97 
3.26 

3-53 

3.76 

3.97 
4.14 

4.28 
4.38 

4.45 

4-49 
4.48 

4.45 
4.37 

4.27 
4.14 
3.98 
3.81 
3.62 

3.43 

3.25 
3.08 

2.93 
2.81 

2.73 
2.70 

2.72 

2.79 

2.92 

3.09 
3.31 
3.58 


29 
27 

21 

17 
14 
10 

7 

4 

I 

3 
8 

10 

13 
16 

17 
19 
19 

18 

17 

15 
12 

8 

3 
2 

7 

13 
17 

22 
27 


Declina- 
tion N. 


+  27    7 


tt 


19.1 
16.4 

13.9 
11.8 

10.2 

9.1 

8.4 

8.3 
8.8 

9.7 

II.O 

12.7 

14.7 
16.9 

19.2 


27 

25 
21 

16 

II 

7 

I 

5 

9 

13 

17 
30 

22 

23 


22 

22 
20 


21.5 
23.7 

25.9 
27.9 
29.6  '7 

15 

31.^ 
32.3 
33-2 

33-7 
33.8 


12 

9 

5 

I 

2 


33-6 
330 
32.0 
30.6 
28.9 


6 

10 
14 

17 
20 


24 
26 

28 


26.9 

24.5 
21.9 

19.1 

16.2  ^9 

30 

13.2 
30 


10.2 
7-4 


28 


1. 123      +0.512 

i».562     34"-5i 


-o.oi 
-0.2 


+0.02 
-0.9 


S  Scozpil. 

Mag.  2.5 


Right 
Ascension. 


h 
15 


m 

55 


s 

3.74 

4.06  3^ 
4.39  ^^ 


4.74 


35 

5.09  ^5 

35 

5.44 
5.78  3^ 

6.10  3^ 

^•^^  28 
6.68  ^^ 

6.94 
7.17 
7.38 
7.56 
7.70 

7.82 
7.90 
7.94 

7.95 
7.92 

7.86 

7^77 
7.65 

7.51 
7.36 

7.20 

7.05 
6.91 

6.79 
6.71 

6.67 
6.67 

6.73 
6.85 

7.01 

7.23 
7.49 
7.79 


26 

23 
21 

18 

14 
12 

8 

4 

I 

3 
6 

9 
12 

14 

15 
16 

15 
14 
12 

8 

« 

4 

o 

6 

12 

16 

22 

26 
30 


Declina- 
tion S. 


22  22 


44.2 

45.2 
46.2 

47-3 
48.4 

49.6 

50.7 
51-7 
52.7 
53-5 

54.3 

54-9 

55.4 

55.9 
56.2 

56.5 
56.8 

57.0 

57-1 

57-1 

57.1 
57.0 
56.8 
56.6 

56.3 

55.9 

55.4 
54-9 
54.4 
54-0 

53.6 
53.3 
53-1 
53-1 
53.3 

53-7 
54-4 
55-2 


10 
10 
II 
II 
12 

II 

10 

10 

8 

8 

6 

5 
5 
3 
3 

3 

2 

I 
o 
o 


3 

4 

5 
5 
5 
4 
4 

3 

2 

o 


7 
8 


1.081       -0.412 
I4».704     39"-96^ 

-0.01 
-0.9 


+0.01 
-0.2 
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Jan. 


Feb. 


Mar. 


0.9 
10.9 
20.8 
30.8 

9.8 

19.8 

1-7 
11.7 

21.7 

31.6 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 
June  9.5 

19.4 

29.4 

July    9.4 

193 

293 
Aug.   8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.  6.0 

16.0 

26.0 

Dec.    6.0 

15.9 
259 
35-9 


Sec  S,  Tan  S 
Mean  Place 


e 


Mag.  4.1 


RiKht 


tiouN. 


h      m 

16    O 


+  5847 


s 
5.14 
5-50 


36 
41 


6.85^ 
49 

7-34  ^„ 

7.83^ 
8.29 

8.72 

9.1 1 


46 

43 
39 
34 


9-45 

9.73 

9-95 
20.10 

20.18 


36 

S2 

8 


5 

12 


20.20 
20.15 
20.03 

9.86  '7 
9.63:^ 

9.35 

8.67  3^ 
8.28  39 

7.89  3^ 
40 

7-49  ,„ 

39 


I 


32 


7.10 

6.73  ^^ 

6.39 
6.10 


5.8^ 
571 
5.63 
5.63 
571 

5.88 
6.13 

6.45 


34 
29 

«3 


Its 
8 
o 
8 

17 

as 
3a 


20.8 

7-7 
5.0 
2.8 

1.3 

0.4 
0.1 
0.6 
1.6 

3-3 

5-4 
8.0 

20.9 

24.0 

27.2 

30.3 

33-4 
36.2 

38.8 

41. 1 

42.9 

44-3 
45-2 
45-6 

45-5 

44-9 
43.8 
42.2 
40.1 

37-5 

34-6 

314 
27.9 

24.2 

20.5 

16.8 

13-2 

9-9 


31 

27 
22 

«5 

9 

3 
5 

TO 

17 
21 

s6 

«9 
31 
3« 
31 

31 
28 

a6 

a3 
x8 

14 

9 

4 

I 

6 

XX 

x6 
21 
26 
29 

32 
35 
37 
37 
37 

36 

33 


1.930 
x6'.6i2 

-0.04 
-0.2 


+1.651 
4o".77_ 
+0.06 
-0.9 


ft  BooipiL 
Mag.  2.9 


Rigkt 


h     m 

16    O 

s 
25-04 

25.35  ;, 
25.68  33 

26.02  3* 

26.36  3* 
34 

26.70 

27.03  33 

2735 
27.65 

27.93 


28.19 
28.42 
28,63 
28.81 
28.96 

29.07 

29.15 
29.20 

29.21 

29,19 

29.14 
29.05 
28.93 
28.80 
28.65 

28.49 

28.34 
28.20 

28.08 

28.00 


a3 

21 
18 

15 

II 

8 

5 


S 
4 

2 

8 

5 


27.95    ^ 
27.96 
28.01    5 
28.11  '° 
28.27 


16 


28.48 
28.73 
29.02 


21 
29 


DcdiiiA> 


-1934 


3« 

28 
26 


20.1 
21. 1 
22.2 

23.3 
24.5 

25.6 
26.7 
27.6 
28.5 
29.2 

29.8 
30.2 
30-6 
30.9 
311 

31.2 

31.2 
3^-2 
3^.2 

31. 1 

31.0 

30.9 
30.6 

30.4 

30.1 

29.7 

29.3 
28.9 

28.5 

28.2 

28.0 
27.8 
27.8 

28.0 

28.4 
28.9 

29.7 

30.6 


xo 

XI 
IX 
X2 

IX 

IX 

9 

9 

7 
6 

4 
4 

3 

2 

X 

o 
o 
o 

I 

X 
X 

3 

2 

3 

4 

4 
4 

4 

3 

2 

2 
o 

2 

4 
5 

8 
9 


1. 061       -0.356 
25".989    i4".97 


+0.01        -o.oi 
-0.2  -0.9 


Mag.  5.3 


Rigkt 


h      m 
16     4 


0.70 
0.97 

1.27 

1.58 
1.90 

2.22 

2.53 
2.83 

3-12 

3.38 

3.62 

3.83 
4.01 
4.16 
4.28 

4-37 
4.43 
4-45 
4.44 
4.39 


«7 
30 
31 
32 
32 

31 

30 
29 

26 
24 

21 

x8 

15 

12 

9 


5 
7 


XI 


4.32 

4.21 
4.08^3 

3.93  '^ 
3-76 

3.59 

3.43 

3.27 

3.13 
3.02 

2.95 
2.92 

2.95 
3.02 

3.14 

3.31 
3.53 
3.78 


17 
»7 

16 

16 

14 
II 

7 

3 

3 

7 
12 

17 

92 

25 


N. 


+  17  16 
12.6  »3 

10.6  »^ 

16 


m    \ 


9.0 

7.7 
7.0 

6.7 

6.8 

7.3 


«3 

7 
3 

X 

5 

ID 


8.3 
9.6^3 

II. I 
12.9 

14.7 


IS 

18 
18 

20 

16.7 

18.6  ^l 

20.4'^ 

22.1 


237 

25.0 
26.1 
27.0 
27.6 
27.8 

27.8 

27.5 
26.8 

25.8 

24.6 


17 
16 

13 

XI 

9 
6 

2 

o 

3] 

7 
10 

X2 

x6 


23.0 
21.2 
I9.I 
16.8  ^3 

2S 


x8 
21 


14-3 


26 


"•7,6 
9.1  '" 

6.6  *5 


X.047     '+0.311 
II". 522    3o".6i 


>.oi 


+0.01 
-0.9 


16     6     +45 


2.49 
2.79 

3.13 
3.50 

3.«S 

4-27 
4.65 
5.01 

5.36 
5.^ 

5.96 
6.20 

6.39 
6.55 
6.65 

6.71 
6.72 
6.68 
6.60 
6.48 

6.31 
6,11 
5.88 

5.63 
5.37 

5-IO 
4.83 
4.58 

4-35 
4.16 

4.01 

3.92 

3.88 

3.91 
4.01 

4.16 
4.38 
4.65 


30 

34 
37 
38 
39 

38 

36 

35 

3^ 
38 

24 

'9 
16 

xo 

6 


4 
8 

12 
17 


20 

23 

25 
26 

27 

27 
25 
23 
19 
15 

9 

4 

3 
10 

22 
27 


|i7i 

!  iii 

9: 

i   7i 

ti 

64 

7'^ 

( 

I2i 

iSjb 

209 


23.J 
26.7 

29-+. 

3i-9i 
34-1 

35-9 

3«^ 

3^0 
39-' 

38-7 

36.6^1 

34.« 
32-^ 

30.0^ 

24-0^* 
20.6;. 

i7< 


13-5 


1.4x8     +1.0^ 
3*.595   3S"*L 


-0.02 
-0.2 
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an  Solar 
0«te. 


Ozoombrldf e  88S0. 

Mag.  5.4 


Risht       I   Dedina- 
AKcnsion.        tionN. 


a.  0.9 
10.9 
20.8 
30.8 

lb.    9-8 

19.8 
ar.  1.7 
11.7 
21.7 
31.6 

pr.  10.6 
20.6 
306 

Ay  10.5 
20.5 

30.5 
une   9.5 

19.4 

29.4 

uly    9.4 

193 

293 

^wg.   8.3 

x8-3 
28.2 

Sept.  7.2 
17.2 
27.2 

Oct.    7.1 

17.1 

27.1 

Nov.  6.0 

16.0 

26.0 

Dec.   6.0 

»5-9 
25.9 

Sec«,Tan« 
Mean  Place 


h 
16 

8 
2.82 

3-26 

3.77 
4.35 
4-97 

5.61 
6.25 
6.87 

7.44 
7.96 

8.41 
8.78 

9.05 
923 
932 

9.30 
9.20 
9.cx> 
8,71 

8.35 

7.92 

743 
6.90 

6.33 
5.75 


m 

6 


44 

51 

58 
6a 

64 

64 
6a 

57 
52 
45 

37 

27 

18 

9 

a 

10 
ao 

29 
36 

43 

49 
53 

57 
58 
59 


58 
55 
50 


516 

4.58 
403 

3.08    45 

37 
2.71 

2.44 

2.26 

2.19 

2.24 


27 
18 


7 

5 

17 


2.41 
2.68 
3.06 


27 
38 


+  68    I 


ft 


512 
48.0 

45.3 
43-2 
41.6 


32 
27 

ai 

16 

9 


a 

5 
II 


46.1 
48.7 


40.7 

40-5 
41.0 

42.1 

43.8  II 

23 
a6 

51.7^° 

54.8  '' 

58.1  33 
32 

61.3 

64.4  ^' 

67-3 
70.0 

72.2 


<^  ApOdiB. 

Mag.  4.8 


Risht 


29 

27 
aa 

>9 


74.1 

75.5 
76.4 

76.8 

76.7 

76.0 
74.8 
73-2 
71.0 
68.4 


14 
9 

4 

I 

7 

la 
16 
aa 
a6 

29 

65.5  „ 
62.2  33 

58.6  36 

54-9  % 

37 

47-4  . 
43.8  3^ 
40.434 


a. 673       +a.479 
5-.OI3    7i".5i 


h     m 

16    7 


iia 
123 


21.15 
22.27 

24.82  '3^ 

26.19^37 

138 

28.94  '37 
133 


843680- 


-0.06        +0.08 
-0.2  -0.9 

•1914 27 


30.27 

3154 
32.72 

33.80 

34.75 

35.57 
36.23 

36.73 

37.07 
37.22 
37.20 
37.00 
36.63 

36.11 
35.45 
34.67 
33.81 
32.90 

31.97 
31.06 

30.22 

29.48 

28.89 

28.48 
28.26 
28.26 
28.49 
28.95 

29.61 

3047 
31.50 


ia7 
118 
108 


95 
8a 

66 

50 
34 

15 

a 

ao 

37 

52 

66 

78 
86 

91 
93 

91 
84 
74 
59 
41 

32 

O 

23 
46 

66 

86 

103 


Dcdina- 
tionS. 


<t  OphinohL 

Mag.  3.0 


Right 


-7828 


tt 


48.2 
46.6 

45.4 

44-7 
44.6 

45.0 
45.8 
47.0 

48.7 
50.7 


16 

la 

7 
I 

4 

8 
la 

17 
20 

23 


27 
28 

29 


53.0 

55.7 

58.5 
61.4 

64.5  '' 
31 

67.6 

70.6  3<^ 

73-5  !? 
76.2  "7 

78.6  ^4 


21 

17 
12 

7 
3 

4 

9 
14 
18 


80.7 
82.4 
83.6 

84.3 
84.6 

84.2 

83.3 
81.9 

80.1 

III  »8 
66.6  'I 

61.2 
58.9  '' 


57.0 


19 


a8 


h     m 
16     9 

9 
49.37 
49.65  ,_ 

49.95  i^ 
50.26  •* 

50.58  ^^ 

32 
50.90 
51.21 3^ 
51.51  ^^ 

52.06  *^ 


5.009     -4.908 

a7Vi56    5i".95 


+0.11        -0.16 
-o.a         -0.9 

[Bph  14] 


52.31 
52.53 
52.73 
52.90 

5304 

53.15 

53.23 
53.28 

53.29 
53.27 

53.22 

53.14 
53.03 
52.90 
52.76 

52.61 

52.45 

52.31 

52.19 
52.10 


25 

aa 
ao 

17 
14 
II 

8 

5 

I 

a 


8 
II 

13 
14 
15 

16 

14 
la 

9 
5 


52.05 

52.03 

52.07    I 

52.15 
52.28  '3 
19 

52.69  " 


52.95 


26 


Declina- 
tions. 


(f  Cor.  Bor.  seq. 
Mag.  5.8 


Risht 

Ascension. 


-328 


It 


33.9 
35.6 
37.2 
38.8 
40.2 

41.3 
42.2 

42.9 

43.3 
43.5 

43-3 
43.0 

42.4 
41.8 

41.0 

40.1 

39.2 

38.4 
37.6 
36.8 

36.0 

35.4 
34.9 
34.4 
34.1 

33.9 
33.8 

33-9 
34.1 
34.5 

35.1 
35.8 
36.8 

37.9 
39.2 

40.7 

42.3 
43.9 


17 
16 

16 

14 
II 

9 
7 

4 

2 


3 
6 

6 

S 

9 

9 
8 

8 

8 

8 

6 

5 
5 

3 

2 


4 
6 

7 
10 

II 

13 
15 

16 
16 


1. 00a      -0.061 
5o".a32    24".99 

0.00 
-0.9 


0.00 
-0.2 


h 
16 


m 
II 


9 
26.48 

26.76 

27.07 

27.40 

27.74 

28.08 
28.42 

28.75 


28 

31 
33 
34 
34 

34 
33 


29.06  3' 

^9.35  Z 

29.61 

20 

30.03 1": 
30.18  II 

30.30  " 


12 

8 


30.38 

30.42 
30.42 

30.37 
30.29 

30.18 
30.04 
29.86 
29.67 
29.46 

29.24 
29.03 
28.82 
28.64 
28.49 

28.37 
28.31 
28.29 

28.34 
28.43 

28.59 
28.79 

29.04 


4 
o 

5 
8 

II 

14 
18 

19 
21 

22 

21 
21 
18 

15 
12 


5 

9 
16 

30 
25 


Declina- 
tion N. 


+  34   4 


tt 


17.8 

12.2     " 

22 

1 0.0 


8.2 

7.0 
6.4 

6.3 

6.8 

7.8 

9.3 

".3 

13.5 

15.9 
18.5 


18 
12 

6 

I 

5 
10 

15 

ao 
aa 

24 
a6 
a6 


21. 1  ^ 
o^  #•  26 
23.7 

26.2  *5 

28.5  '3 
ao 


32.3 
33.7 
34.8 

35.4 
35.6 

35.5 

34.9 

33.9 

32.4 
30.6 


14 

II 

6 

a 
I 

6 
10 

15 
18 

aa 


28.4 

23.1  " 
20.1  3** 
16.9  3» 

13-7 
10.5  3* 

7.4^' 


1.207  +0.676 

37".45i    34".oa 


-0.0a 
-o.a 


+0.02 
-0.9 
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19  TTnaB  Mlnoris. 

y  Kormtt. 

eOi^noU. 

(TScoiplL 

Mean  Solar 

Mag.  5.5 

Mag.  4.1 

Mag. 

3-3 

Mag.  3.1 

Date. 

Right 

Dedina- 

Right 

Dedina- 

Right 

DecHna*  | 

Ridit 

Dedbia- 

ABoensum. 

tirni  N. 

Ascension. 

Ascenuon. 

tionS 

\. 

AsGcnaon. 

doa& 

h       m 

•      / 

h      m 

•       1 

h       m 

• 

1 

h        m 

•     1 

16     13 

+76  5 

16     13 

-4956 

16     13 

-429 

ft 

16     15 

-2523 

If 

Jan.    0.9 

"•97  . 

19.8 

s 
22.12 

44.1     . 

45-28 

9.8 

^ 

8 
56.44 

18.8 

10.9 

12.56  59 

16.7  3^ 

22.53  ^' 

0 

43-5   , 

45-55  ,; 

II.4 

16 
16 

56.74  Z 

19.4   g 
20.2 

20.8 

13.27  l^ 

14.0  '^ 

22.97  ^ 

43-3 

45-85  f. 

13.0 

57.08  ^ 

30.8 

02 
14.09 

10.3 

^3-43  2 
23.91  ^ 

I 

43-4   ] 

46.17  ^' 

14.5 

15 

57.42  34 
57.78  3^ 

21. 1    ^ 

Feb.    9.8 

14.99  ^ 

43-8   4 

46-49  ^» 

15.9 

14 

22.0   ^ 

94 

9 

48 

7 

3* 

12 

35 

10 

19.8 

^5-93  „^ 

9-4   , 

^4-39  ,^ 

44-5   „ 

46.81 

I7.I 

5^-'3  ,, 

23.0 

Mar.    1.7 

16.88  95 

9.2    "^ 

24.86  47 

45-4   ' 

47-12  3' 

18.0 

9 
6 

M 

58.48  35 

23.9 » 

11.7 

18.66^ 

9-7  J 

25.31  ^ 

46.5 

47-42  ll 

18.6 

58.82  34 

24.8 

21.7 

10.8  " 

25.75  ^ 

47-8  '3 

47-71  "' 

19.0 

4 

59-14  r; 

25.7 ! 
26.5  * 

7 

31.7 

19-44^ 

12.5  ^7 
aa 

26.16  4^ 

37 

49-3  ll 

47-98  »7 
as 

19.2 

2 
I 

59-44  ^8 

Apr.  10.6 

20.12 

"^4-7  „ 

^^•53  ,^ 

50-9  „ 

4823  „ 

I9.I 

5972  , 
5998  'J 

27.2 
27.8 
28.4 

20.6 

20.66  54 

^7-4  :^ 

26.88  35 

52-6   I 

4845  " 

18.8. 

3 

30.6 

21.06  ^ 

20.3  '^ 

^7-^^^^ 

54-4  ! 

48.65  "* 

18.3 

S 

60.21  '3 

May  10.5 

21.31  ^5 

^3-5  f. 

^7-45  ^; 

56-2    * 

48.83  ;* 

17.6 

7 

60.41  '" 

28.9 

20.5 

21.40   I 

26.7  3» 

27.67  " 

58.1  'I 

48.97  "* 

16.9 

7 

60.58  '7 

294 : 

6 

3a 

17 

18 

12 

8 

14 

4 

30.5 

^^'^.r 

29-9  „ 

^7-84  ,, 

59-9  „ 

49.09     « 

49.17  ! 

16.I 

60.72 

29.8 

June  9.5 

20.77  ^^ 

33-0  3' 

27.96  " 
28.02   ^ 

61.6  ^7 

15.2 

9 
8 

8 

8 

60.82  " 
60.88    * 

30.2  ♦ 

19.4 

38-«   ' 

63-3  ;', 

49.23  ^ 

14.4 

30-5 ; 

29.4 

20.27  5 

^9.65  f 

28.03    ' 

64.8  'S 

49.24  ^ 

13.6 

60.91    3 

30.8 

July    9.4 

40.8  " 

27.99  JJ 

66.2  ^ 

49.22 

12.8 

60.90    ^ 

31.0 

7a 

19 

zo 

13 

4 

7 

S 

2 

19.4 

'^•9^  81 

18.12  ^^ 

17.23  ^ 

42-7  ,^ 

2789  ^ 

67.4 

49.18 
49.10 

12. 1 

6 

60.85    » 
60.77  „ 

31.2 

293 

44-1'^ 

27-75  ~: 

68.3    9 

"5 

31.2 

Aug.   8.3 

45.0  I 

68.9    <• 

48.99  " 

II.O 

5 

60.65 

31.2 

18.3 

16.3093 

15-34  % 

45-4  * 

23 
27.35   ,, 

69.2    3 

48.87  " 

10.6 

4 

60.51  ^^ 

3I-I 

28.2 

45-3   I 

27.12    3 

69.1    I 

48.72  ll 

10.2 

4 

60.36  ^5 

30-9  . 

97 

6 

25 

3 

15 

2 

17 

4 

Sept.  7.2 

14.37  ^. 

44-7  „ 

26.87  ^, 

68.8 

48.57 ,, 

1 0.0 

60.19  ,. 
60.03 

30-5 

17.2 

13.42  95 

43-6 

26.62  ^5 

68.1    7 

48.42    5 

9.9 

I 

30.1  I 

27.2 

11.66*5 

10.90  I 
6s 

4^-9' 

26.40  " 

^7'  '! 

48.28  '^ 

9.9 

0 

59-88  \\ 

29.6  J 

Oct.    7.1 

39-8 

26.20  ^° 

65.8   3 

48.15  '3 

10. 1 

2 

59-74   * 

29-1  I 

17.1 

37-3  4 

26.05  '^ 
10 

64.3  ;s 

48.06    9 
6 

10.4 

3 
5 

59.64  '° 

28.5  J 

27.1 

10.25  „ 

34-4  „ 

25.95    ^ 

62.6 

48.00 

10.9 

59.58    ^ 

28.0 

Nov.  6.1 

9-74  f ' 

31. 1  33 

25.92    3 

60.9  j; 

47.98    ' 

II.6 

7 

59.57    ' 

27-5 ; 

16.0 

27.6  35 

25.97  J, 

59=»   ! 

48.02    4 
48.10    * 

12.5 

9 

59.61    * 

27.2  \ 

26.0 

9.18^^ 

24.0  36 

26.09  " 

57-5 

13.6 

II 

59.70    9 

76.9 1 

Dec.    6.0 

9.15    ^ 

15 

20.2    ^ 

37 

26.28  '9 
26 

56.0  ^s 

»3 

4«-3 :3 

14.8 

12 
14 

5985  '5 

20 

26.9° 

15.9 

9-30 

12.9  ^ 

26.54  „ 

54-7  „ 

4^-41  ,, 

16.2 

60.05 

27.0 

25.9 

9.63^ 

26.87  ^i 
27.25  3* 

53-6  " 

4»-^3  " 
48.89  ^^ 

17.7 

15 
16 

60.30  ^5 

27-3  ^, 

35.9 

lO.II  ^  1     9.6  ^3 

52.9   ' 

19.3 

60.59  '^ 

27.8  5 

Sec  8,  Tan  8 

4.160     +4.038 

1.554   -1.190 

1.003 

-0.078 

1. 107      -0.474 

Mean  Place 

i5".66o 

40".o8 
+0.12 

23"-777    44"-i3 

46-.  155 

i".ofi 

\ 

S7-.496    i4".36 

D>a,  D«a 

-O.IO 

+0.03        -0.04 

0.00 

0.0c 

\ 

+0.01        -0.01 

Dff,  8,  D«  8 

-o.a 

-0.9 

-o.a 

-0.9 

-0.2 

-0.9 

-o.a 

-0.9 

[Bi>hM) 


APPAKENT  PLACES  OP  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


Feb. 


Mar. 


0.9 
10.9 
20.8 
30.8 

9.8 

19.8 

1-7 
11.7 

21.7 
31.7 


Apr. 


10.6 
20.6 
30.6 
May  10.5 
20.5 

30.5 
June  9.5 

19.4 

29.4 

July    9.4 

19.4 

293 
Aug.   8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.  6.1 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35-9 


Sec  6,  Tan  d 
Mean  Place 


D>a,  Dm  a 


r  HercnllB. 
Mag.  3.9 


Right 


h 

16 


m 

17 


8.13 
8.42*9 

39 

0.28  39 

0.66  3* 

35 


1 .01 


ZZ 


1-34 

1.64 
1.89^5 

2.1 1  " 
2.28  ^7 

2.39 


2.46 
2.48 

2.45 
2.38 
2.26 


II 

7 


2 

3 

7 
12 

17 


20 


2.09 

1.89 
1.66^3 


1.40 
1. 12 

0.84 
0.56 
0.29 
0.04 

9.83 

9.67 

9.55 
950 

9.51 
9.59 


9-73 

9.93 
10.19 


26 
28 
28 


28 

27 

as 
21 

16 

12 

5 

I 

8 
14 

20 
26 


Declina- 
tion K. 


+  4630 


it 


45.6 

42.5 
39.7 

37-3 
35.5 


31 
28 

24 

18 
12 


34.3    , 

33.8  i 
33.8  ^ 

34.5 ,; 

37.6 
39.8 

42.4 
45.2 
48.2 


22 

26 
28 

30 
30 


51-2 
54.2 

57-0 
59-6 
61.9 

63.8 

65.4 
66.6 

67.3 
67.5 

67.3 
66.5 

65.3 

63.7 
61.6 


30 
28 

26 

23 
19 

16 
12 

7 

2 

2 

8 
12 
16 
21 
26 


28 

3a 


59.0 
56.2 

530 
49.6  34 
46.1  35 
35 
42.6 

39-1  ^^ 
35.8  33 


y  Hercnlls. 
Mag.  3.8 


Richt- 
Aaoension. 


h 
16 


m 

18 


6.91 
7.20  *^ 

7.51    ^^ 

7.82  3^ 
32 

8.14 

8.46 

8.76 

9.05 
9-32 


32 

30 
29 

27 
25 


22 

20 


9.57 

9.79 

9-99  „ 
10.16  '7 

10.29  ^3 
10 


1.453      +1.054 
9"-346    63".44 


-0.03 
-0.2 


+0.03 
-0.9 


10.39 
10.45 
10.48 
10.48 
10.44 

10.37 
10.26 
10.13 

9.98 

9.81 

9.64 
9.46 
9.29 

915 
9.03 

8.94 
8.89 

8.90 

8.96 

9.06 

9.22 
9-42  ,^ 

9.66  ^4 


6 

3 
o 

4 

7 

II 

13 
15 
17 
17 

18 

17 
14 
12 

9 

5 

I 

6 
10 
16 

20 


Declina- 
tion N. 


+  1920 


n 


62.1 

59-5 
57.2 
55-2 
53.5 

52.2 
51.4 

51-2 
51.8 

52.8 
54.2 
55.9 
57-7 
59.7 

61.8 
63.8 
65.8 
67.7 
69.4 

70.9 
72.1 

73.0 
73.7 
74-1 

741 
73.8 
73-2 

72.3 
71.0 

69.4 

675 

65.4 
63.0 

60.5 

57-9 
55.2 
52.6 


26 

23 

20 

17 
13 

8 

3 

I 

6 
10 

14 

17 
18 

20 

21 

20 
20 

19 
17 
15 

12 

9 
7 

4 
o 

3 
6 

9 

^3 
16 

19 
21 

24 

25 
26 

27 
26 


Tf  TTnse  Xlnoxls. 
Mag.  5.0 


Right 
Aflcension. 


1.060       +0.351 
7"-540    75"-6i 


-O.OI 

-0.2 


+0.01 
-0.9 
[Eph  14) 


h 
16 


m 
19 


s 
56.30 

56.86  5j 

57.55  7 

59.22  ^ 
92 

60.14 

61.08  94 

62.00  9a 

62.87  ^^ 
63.66  79 

^        68 

64.34  . 
64.90  56 

65.32  ^ 

65.59  *7 

65.70  " 
3 
65.67 

65.48  '9 

65.14^^ 
64.68  46 

64.09  59 
71 

62.59  79 
61.72  *7 
60.80  9a 

59.84  ^ 

97 
58.87 
57.92  95 

57.01 9^ 

56-15  ^ 
55.38  77 

54.72 


Declina^ 
tionN. 


54.19 


53 


53.80  39 
53.58  " 
53.52 


12 


53.64 

53.94  ^° 
54.40  ^^ 


+  7556 


/r 


54-4 
51.2 
48.4 
46.2 
44.6 

43.7 
43-4 
43.8 
44.8 

46.4 

48.6 

51.2 

54.1 
57.2 
60.5 

63.7 
66.9 

69.9 

72.6 

74.9 

76.8 

78.4 
79.4 
79.9 
79.9 

79.4 

78.4 
76.9 

74.9 
72.4 


32 
28 
22 
16 

9 

3 

4 

10 

16 

22 

26 

29 

31 
ZZ 
32 

32 

30 

27 

19 
16 

10 

5 

o 

5 

10 

15 
20 

25 
28 


y  Apodis. 

Mag.  3.9 


Right 
Ascension. 


32 


69.6 

66.4 
63.0  34 

59-4  ^° 
37 


51.9 
48.3 
45.0 


36 
33 


4. 1 19      +3  996 
6o".iii     74".2i 


h 
16 


m 
20 


141 


s 
7.II 
8.21  "^ 

9.44  "^ 
10.76  '32 

12.13  ^^^ 
141 

13.54 

^^'^^  1.8 
16.33'^* 

17.65  '^' 
18.89  "4 

114 

102 
88 

74 

57 
40 

22 

4 
IS 
33 
49 

64 
76 

87 
93 
95 

94 
88 

79 

65 
48 

28 
6 

17 
40 

62 

82 
100 


20.03 
21.05 
21.93 
22.67 
23.24 

23.64 

23.86 

23.90 

23.75 
23.42 

22.93 
22.29 

21.53 
20.66 

19.73 

18.78 
17.84 
16.96 
16.17 
15.52 

15.04 
14.76 

14.70 

14.87 

15.27 

15.89 
16.71 

17.71 


Declina- 
tions. 


-7842 


n 


17-3  '* 
16.0  ^3 

15.2; 

14.8  ^ 
I 

14.9  . 

15.5  ^ 

16.6  " 

I8.I    ^l 

22 


22.1 

24.5 
27.2 

30.1 

33.1 

36.1 

39.1 
42.0 

44.8 
47.3 

49.5 

51.3 
52.6 

53.5 
53.9 

53.8 

53.1 ,; 
51.8 

50.1  ' 

^Q  ^  21 
40.0 

25 


24 
27 
29 
30 
30 

30 

29 
28 

25 
22 

18 

13 
9 

4 

I 


45.5 


28 


42-7  ,, 

34.0  "9 

27 

28.9  ^^ 
26.9 


20 


-o.io 
-0.2 


+0.1 1 
-0.9 


5.108      -5.009 
I3".3i2    2i".88 


+0.12 
-o.a 


.14 
.9 
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APPARENT  PLACES  OP  STAES,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 

19.8 

Mar.    1.7 

11.7 

21.7 

3\7 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 
June  9.5 

19.4 

29.4 

July    9.4 

19.4 

293 
Aug.   8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.  6.1 

16.0 

26.0 

Dec.    6.0 

15.9 
259 
35.9 


00  HerenliB. 
Mag.  4.5 


Risht 
Aflccnsioii. 


Sec  S,  Tan  6 
Mean  Place 


D'^a,  Dm  a 
D.fr  6,  Dm  S 


h 

i6 


m 
21 


25*67  ^, 

25.93  z 

26.22  ^ 
26.52  ^® 
26.84 


32 
31 


27.15 
27.46 

27.76 
28.05 

28.32 

28.57 

28.79 

28.99 

29.16 

29.30 

29.41 

29.48 

29.52 

29.53 
29.50 

29.44 
29.34 

29.22 
29.08 
28.92 

28.75 

28.58 

28.42 

28.28 
28.16 

28.08 

28.04 

28.05 
28.11 
28.22 


31 
30 

27 
25 

22 
20 

17 
14 
II 

7 

4 

I 

3 
6 


o 
2 


7 
6 

4 

2 
8 


4 

I 

6 

II 

15 


20 


28.37 

28.57 
28.81  ^4 


Dedina- 
tionN. 


+  1413 


## 


37-5 

35.1 

32.9 
31.0 

29.3 

28.1 
27.2 
26.8 
26.8 

27.3 

28.1 

29.3 
30.7 
32.3 
34.1 

35.9 

37.7 

39.5 
41.2 

42.7 

44.1 
45.2 
46.1 
46.7 
47.1 

47.2 

47.1 
46.6 

45.8 

44.7 

43.4 
41.8 

39.9 
37.8 

35-5 

33.1 

30.7 
28.3 


24 
22 

19 

17 
12 

9 

4 
o 

5 
8 

12 

14 
16 

18 

18 

z8 
18 

17 
IS 
14 

zi 

9 
6 

4 

I 

I 

S 
8 

II 
13 

z6 

19 
21 

23 
24 

24 
24 


1.032       +0.253 
26". 560     50".02 


>.OI 
>.2 


+0.01 
-0.9 


Mag.  2.9 


Right 


h      m 
16    22 


47.57 
47.92 

48.33 
48.79 

49.29 


35 
41 
46 

SO 

S2 


49.81 

50.33 
50.84 

51.33^ 

44 


52 
SI 


51.77 

52.16 

52.50 

52.77 
52.96 

53.09 


39 

34 
27 

19 
13 

5 


3 
10 

17 


53.14 

53.11 
53.01 
52.84 

52.60  ^4 
30 

52.30 

51.96  ^ 

51.57^^ 

50.70  II 

50.25 
49.80  ^5 
49.36  ^ 

48.60  36 

30 
48.30 

48.07 

47-93 

47.87 
47.90 


23 

14 

6 

3 
12 


48.02 
48.23 
48.53 


21 
30 


Dedtna- 
tioaN. 


-f-6i  42 


It 


12.0 

^•^24 
3.5^^ 

1.7 


18 
12 


0.5 
0.0 

0.3 
I.I 

2.6 '5 
20 

4.6 
7.1 

130^ 

16.2  32 

S3 

22.6  3^ 
31 
28 


2S 
28 


25.7 
28.5 

30.9 


33.0 
34.6 
35.8 
36.5 
36.7 

36.4 
35.5 
34.2 

32.4 
30.1 


24 
21 

16 
12 

7 

2 

3 

9 

13 
z8 

23 
28 


27.3 

^i 
24.2  ^ 

20.8  34 
17.2  36 

^^•5  38 

6.1  36 
2.6^5 


2. no      +1.858 
49*. 466    31  ".02 


-0.04 
-0.2 


+0.05 
-0.9 
[Bph  14] 


or  SoozpU. 

Mag.  1.2 


Right 
Aaoensioa. 


h 
16 


m 
24 


30 
33 


6!8i 
7.11 

7.44 
7.79  35 

8.50 
8.85  35 

9-19  ^;* 

952  ^^ 

9.83 


31 
28 


O.I  I 

0.38 
0.62 

0.83 

1. 01 

1. 16 
1.27 

1.34 
1.37 
1.37 

1-33 
1.25 

1. 14 

1. 00 

0.84 

0.68 
0.51 

0.35 
0.21 

0.10 


27 
24 
21 
z8 

IS 

II 

7 

3 
o 

4 

8 
I 

4 
6 


7 
6 

4 

I 


Declinar 
ticmS. 


0.03 

O.OI 

0.05 

0.14 

0.28  '4 

19 

0.47 


2 

4 
9 


0.71 
0.99 


24 
28 


—  26  14 


// 


35.9 
36.5 
37.1 
37.9 
38.7 

39.6 
40.5 

41.3 
42.1 

42.9 

43.6 
44.2 

44.8 

45.3 
45.8 

46.2 
46.6 
47.0 

47-3 
47.6 

47.8 
47.9 
47.9 
47.8 
47.6 

47.4 
47.0 

46.5 
46.0 

45.4 

44.9 

44.3 

43.9 
43.6 

43.5 

43.5 
43.8 
44.1 


6 
6 
8 
8 

9 

9 

8 

8 
8 

7 

6 
6 

S 
S 

4 

4 
4 
3 

3 

2 


o 

I 
2 
2 

4 

S 

S 
6 

S 

6 
4 

3 

I 

o 

3 
3 


1. 115      -0.493 
7".9oo    31". 27 


+0.01 
-0.2 


-O.OI 

-0.9 


/3  Heroulis. 
Mag.  2.8 


Right 
Aaowisiop. 


h 
16 


m 
26 


8 
30.36 
30.61 

30.90 

31.20  3® 
31.52     " 


2S 
29 


32 
32 


31.84   „ 
32.16  ^ 

32.47  ^' 

32.76 

33.04 


29 
28 


33.29 

33-52 

33.73 
33.90 

34.04 

34.14 
34.22 

34.25 
34.25 
34.21 


25 

23 
21 

17 
14 
10 

8 

3 
o 

4 
7 


34.14 
34.03 
33.90 

33.57 


XI 

13 


33.39 
33-21 
33.03 
32.87 

32.74 

32.64 

32.59 
32.58 
32.63 
32.72 

32.86 
33.06 

33.29 


18 

18 
18 
16 

13 
10 

S 

I 

s 

9 

14 

20 
23. 


Dedina- 
tioaN. 


+  2140 
20.6    , 

18.0^ 

15.6^^ 

13.5 
1 1.7 


21 

18 
13 


10.4 
9.6 

9-3 

9-5 
10. 1 


8 

3 
2 

6 

II 


II.2 
12.6 

14.3 
16.3 

18.4 


14 

17 
20 

31 
22 

20.6 

22.8  " 

24-9 
26.9 

28.7 


21 
20 
18 
16 


30.3 
31.7 
32.7 
33.4 
33.9 

34.0 

33.7 

33.1 
32.1 

30.8 


14 
10 

7 

5 
I 

3 
6 

10 

13 
16 


29.2 

20 
27.2 

25.0  " 
22.6  '* 

^  26 

17.2 

11.8'' 


1.076  +0.397 

3i'.299    34".4i 


-O.OI 

-0.2 


+0.01 
-0.9 


APPARENT  PLACES  OF  STARS,  1914. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


421 


Mean  Solar 
Date. 


Jan.    0.9 

10.9 
20.9 
30.8 

Feb.    9.8 

19.8 

Mar.    1.7 

11.7 

21.7 

317 

Apr.  10.6 
20.6 
30.6 

May  10.6 
20.5 

305 
June   9.5 

19.4 

29.4 

July    9-4 

19.4 

293 
Aug.    8.3 

18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Ctet.  7.1 
17.1 

27.1 

Nov.  6.1 

16.0 

26.0 

Dec.    6.0 

16.0 

25.9 
35.9 


\  Ophluchi. 
Mag.  3.8 


Right 
Asocnsun. 


Sec  6,  Tan  S 
Mean  Place 


h 
16 


m 
26 


26 
39 

30 
31 
32 

31 

30 
29 

27 

25 

23 
21 

18 
15 

13 
10 


33-58 
33.84 
34.13 
34.43 
34.74 

35.06 

35-37 
3567 
3596 
36.23 

36.48 

36.71 
36.92 

37.10 
37.25 

37.37 
37.47 
37.52 

37-54 
37-53 

37.49 
37-41 
37-30 

37.17  '^ 
37.03  \l 

36.87 
36.72 
36.57 
36.43 
36.33 

36.25 
36.22 

36.24 
36.30 
36.41 

36.57 
36.78 
37.02 


8 
zi 


DecUnar 
tkmN. 


IS 
15 
14 
10 

8 

3 

2 

6 

ZI 

16 

21 

24 


+    29 


n 


19 

z8 
16 


66.8 

64-9 
63.1 

61.5 

60.0 '5 

12 

58.8 

57.9 
57.4 
57.1 
57.2 


57.6 
58.3 

59.1 
60.2 

61.3 

62.5 
63.8 
65.0 
66.1 
67.2 

68.2 
69.0 
69.7 
70.2 
70.6 

70.8 
70.8 

70.7 
70.3 
69.7 


A  BxaconlB. 

Mag.  5.0 


7 
8 

z 

z 

2 

3 

2 

I 

I 
o 

8 

7 

5 

4 
2 

o 

1 

4 
6 

8 


10 


68.9 

67-9 
66.6  '3 

63.6  '^ 


61.9 
60.1 
58.2 


17 

18 
19 


1. 001      +0.038 
34*.482    77".oo 


Right 


h       m 
16    28 

s 
6.08 

^•47  i^ 
6.96  49 


8.79 

9.45 
o.io 

0.72 

1.29 

1.79 
2.21 

2.55 

2.79 
2.92 

2.96 
2.89 

2.73 

2.47 
2.12 


66 

65 
62 

57 
50 

42 
34 
24 
13 


7 
16 

26 

35 
42 
1.70 

1. 21  ^ 

0.66  55 

0.07  59 
^  /di  61 

^•^^  63 

8.20  ^J 
7.60^ 

7.03  ^^ 
6.52 


51 

43 


6.09 

5.74 

5.49 
5.36 

5.34 

5.44 
5.66 

6.00^* 


35 

25 

13 

2 

10 
22 


Declina- 
tion N. 


+6856 


tf 


56.1 

52.8  33 

49-9  '^ 
47.5  '* 
45-8  '7 

Z2 

44.6 
44.1 

44.4 
45.2 

46.7 


48.8 

51.3 
54.1 
57.2 
60.5 


5 

3 
8 

15 
21 

25 
28 

31 
33 
33 


63.8 
67.0  3^ 
70.0 
72.9 

75.4 


30 

29 

25 
21 


77.5 
79-2 
80.4 
81. 1 
81.3 


17 

Z2 

7 

2 

3 


8 


81.0 
80.2 
78.8  II 
77.0  '^ 


TScozpli. 

Mag.  2.9 


Right 


74.7 


23 


28 

68.8  3^ 

61.8  3^ 

58.1  37 
^        38 

5^-^  36 


50.7 
47.2 


35 


h 
16 


m 
30 


8 
30.42 

30.72  3 

3 1  05  33 
31.4035 

31.76  3^ 

32.12 
32.48  3J 
32.83  35 

33.16  33 

38 


33-77 
34.05 

3430  s 

34-71  'I 


2.784  +2.598 

8'.7i3    75"-20 


34.86 

34.98 
35.06 
35.10 

35.11 

35.07 

34-99 
34.88 

34.74 
34.58 

34.41 

34.24 

34.07 

33.93 
33.82 

33.74 

33.71 

33.74 
33.82 

33.96 

34.15 
34-39 
34.67 


15 

12 

8 

4 

z 

4 
8 

ZI 

14 
16 

17 

17 
17 
14 
II 

8 

3 

3 
8 

14 
19 

24 
28 


Declina- 
tions. 


28     2 


/# 


23-3 
23.6 

24.2 

24.8 

25.6 

26.4 
27.2 
28.0 
28.8 
29.6 

30.3 

30.9 

31.5 
32.1 

32.7 

33.2 
33.7 

34-2 
34-6 
34.9 

35-2 
35.4 
35.5 
35.5 
35.4 

35.1 
34.7 
34-2 
33-7 
33.1 

32.4 
31.8 

31.3 

30.9 
30.6 

30.5 
30.6 

30.9 


3 
6 

6 

8 

8 

8 
8 
8 
8 

7 

6 
6 
6 
6 

5 

5 
5 
4 
3 
3 

2 
I 
o 

I 


4 

5 

5 
6 

7 

6 

5 
4 

3 

z 


<T  Hercnlis. 
Mag.  4.2 


Right 


1. 133       -0.532 
3I-.553    z8".68 


h 
16 


m 
31 


^8*59  ^, 
18.86  ^7 
19.16  3^ 
19.5034 

19.86  3^ 
.  37 
20.23 
20.60  37 
20.96  3 
21.31  35 
21.63  3» 


Dedinar 
tioaN. 


21.92 
22.18 
22.41 
22.59 
22.73 


29 

26 

23 
18 

14 
9 


5 
o 


22.82 
22.87 
22.87 
22.82    5 
22.73 


22.59 
22.42 

22.22 
21.99 
21.74 

21.47 
21.21 
20.96 
20.73 
20.52 

20.36 
20.24 
20.18 
20.19 
20.25 

20.37 
20.55 
20.79 


14 

17 
20 

23 
25 
27 

26 

25 
23 

21 
16 

12 

6 

z 

6 

12 

18 
24 


+  4236 


n 


32.7 

29.5 
26.7 

24.3 
22.4 

21.0 
20.3 
20.2 
20.7 

21.8 


32 
28 

24 
19 
14 

7 

z 

5 

ZI 

z6 


2Z 


23.4 
255 

28.0  ^5 


30.7 
33.5 

36.5 

39-4 
42.2 

44.8 

47.2 

49.3 
51.0 

52.3 
53.1 
53.6 


27 
28 

30 

29 
28 
26 

24 

2Z 


17 
13 

8 

5 

z 


5 
zo 


53.5 
530 
52.0 

48.8  '* 
23 

43-8  1 

40.9  '^ 

37-7 
34.3 

30.8 
27.4 
24.2 


3» 

34 
35 

34 
32 


1.359      -K).920 
Z9".8z5    49"-4i 


D>a,  Dm  a 


0.00 
-0.2 


0.00 
0.9 


-0.06        +0.07 
-0.2  -0.9 

[Bfdiz4] 


+0.OZ 
-0.2 


KOZ 

).9 


-0.02 

-0.2 


+0.02 
-0.9 


422 


APPABENT  PLACES  OF  STAKS,  1914. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


0.9 
10.9 
20.9 
30.8 

9.8 

19.8 

1.8 

n.7 

21.7 

31.7 

10.6 
20.6 
30.6 
10.6 
20.5 


C  Ophiuohl. 
Mag.  3.7 


Right 
Ascensioa. 


30.5 

June  9.5 

19.5 
29.4 

July  9.4 

19.4 

29.3 
Aug.  8.3 

18.3 

28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.  6.1 

16.0 

26.0 

Dec.  6.0 

16.0 

259 
35-9 


h 
16 


m 
32 


^^•33  ,^ 
24.60  ^7 

24.89  ^^ 
25.20 

2552 


2585 
26.17 

26.48 
26.78 
27.06 


31 
33 
33 


32 
31 

30 
28 

27 


as 
22 


2733 
27.58 
27.80 
27.99  II 
28.16  '7 

28.30 
28.41 
28.48 
28.51 
28.51 


Sec  S,  Tan  8 
Mean  Place 


D^  S,  D*.  S 


28.48 
28.41 
28.31 
28.19 
28.05 

27.90 
27.74 

27.59 
27.46 

27.35 

27.28 

27.25 
27.27 

2734 
27.45 


II 

7 

3 
o 

3 


7 
10 

12 

14 
15 

16 

15 

13 
II 

7 

3 
2 

7 
II 

17 


21 


27.62 
28.08  ^5 


Declina- 
tions. 


-1023 


ft 


^^•^  I, 
46.5     ^ 

47.8  !^ 

49.0 

50.2 


12 
12 
10 


51.2 

52.1 

52.7 
53.2 

53.5 

53.6 

53.4 
53.2 
52.8 

52.3 

51.8 
51.2 
50.7 

50.1 
49.6 

49.1 

48.7 
48.3 

47-9 
47.6 

47.4 
47.2 

47.1 

47.0 

47.1 

47-3 

47-7 
48.2 

48.8 
49-7 

50.6 

517 
52.9 


9 
6 

5 

3 

I 

2 
2 

4 
5 
S 

6 

5 
6 

5 
5 

4 
4 
4 

3 

2 

2 
I 
I 
I 
2 

4 

5 
6 

9 
9 

II 
12 


1.017 


►.183 


// 


25'.292    37".33 


0.00 
-0.1 


0.00 
-0.9 


24  Scoipii. 

Mag.  5.0 


Right 
Ascension. 


zn 


16     36 


34-79 

35.07 

35.37 

35.69 
36.02 


28 

30 
32 
33 
34 


33 
32 


36.36 
36.69 

37.01 
37.32  '^ 

37.90 
38.16 

38.39 
38.60 

38.78 


38.93 
39.05 

39.13 
39.17 
39.18 

39.15 
39.08 

38.98 

38.86 

38.71 

38.55 

38.39 
38.24 

38.10 
37.99 

37.92 

37.89 
37.90 

37.97 
38.09 

38.26 
38.48 
38.73 


26 

23 
21 

18 
IS 

12 
8 

4 

I 

3 

7 
10 

12 

IS 
16 

16 

15 
14 
II 

7 

3 
I 

7 
12 

17 
22 

2S 


Declina- 
tions. 


-1734 


tt 


42.1 
43.0 
43.9 
44.9 
45.9 

46.8 
47.6 
48.3 
48.9 
49.3 

49.6 
49.8 
49.8 
49.8 
49.8 

49.7 
49.5 
49.3 
49.2 
49.0 

48.8 
48.6 

48.5 

48.3 
48.0 

47.8 

47.5 
47.3 
47.0 
46.8 

46.7 
46.7 
46.7 

46.9 
47.3 

47.8 
48.5 

49-3 


9 

9 
10 

10 
9 

8 

7 
6 

4 
3 

2 
o 
o 
o 
I 


C  Heroulis. 
Mag.  3.0 


3 
2 

3 

2 

3 

2 


o 
o 

2 

4 

S 

7 
8 


1.049      -0-317 
3S".8i9    35"-4i 


+0.01  • 


-o.oi 


-0.1  -0.9 

[Eph  14] 


Right 
Ascension. 


m 


16     38 


^•55  _ 
1.80  ^? 

2.08 

2.39 
2.71 


28 

31 

32 
33 


3.04 
3.38 

3.71 
4.02 

4.32 

4.59 
4.84 

5.06 

5.24 
5.38 

5.49 
5.56 

5.59 
5.58 

5.53 

5.44 

5.31 
5.16 

4.98 

4.77 

4.56 

4.35 
4.14 

3.94 
3.78 

3.65 
3.56 
3.52 

3.53 
3.60 

3.73 
3.91 
4.13 


34 

33 

31 

30 
27 

25 
22 

18 

14 
II 

7 

3 
I 

S 
9 

13 

IS 
18 

21 

21 

21 
21 
20 
16 

13 

9 
4 
I 

7 
13 

18 
22 


Declina- 
tion N. 


+  3145 
tt 

10.8  ^9 
8.1^7 

5.8^3 
3.9'^ 

2.6 

1.7 

1.5 
1.8 

2.6 


13 

9 
a 

3 
8 

14 
4.0 

5.7'^ 
7.8" 

10.2  ^4 

25 

27 


12.7 

15.4 
18.0 

20.6 

23.0 

25.2 

27.1 
28.7 
30.0 

30.9 
31.4 

31.6 

31.3 
30.6 

29.4 
27.9 


26.0 
23.8 

21.2 
18.4 

15-4 


26 
26 

24 
22 

19 

16 

13 
9 

S 

2 

3 

7 
12 

IS 
19 


a  Txiang.  Aust 
Mag.  1.9 


22 

26 
28 

30 

30 
12.4 

9.2  3^ 
6.2  3° 


1. 176      +0.619 
2».634    28".75 


-0.02 
-0.1 


+0.01 
-0.9 


Right 
Ascension. 


h 
16 


39 


29.49 
30.10 

30.79 
31.53 
32.31 

33.10 

33.90 

34.70 

35.47 
36.19 

36.87 

37.49 
38.05 

38.54 
38.94 

39.25 

39.47 

39.59 
39.60 

39.51 


61 
69 

74 
78 
79 

80 
80 

77 
72 
68 

62 

56 

49 
40 

31 

22 

12 

I 

9 
18 


39.33  ,, 
39.06  II 
38.71  35 

37.83  ^^ 


37.35 
36.85 
36.38 
35.96 
35.60 

35.33 
35.17 
35.13 
35.21 
35.42 

35.76 
36.21 
36.76 


48 

50 
47 
42 
36 
27 

16 

4 

8 

21 
34 

4S 
55 


Dedina- 
tkm& 


-6852 


16.2 
14.6 

13.3 
12.4 

II.9 

1 1.9 
12.3 

I3.I 
14.2 

15.7 

17.4 
19.4 
21.7 
24.1  '' 
26.6  '5 

34.3  ^ 
36.7^ 

39.0  ;^ 


16 

9 

5 
0 

4 

8 
II 

15 
17 

30 
23 


41.0 
42.7 
44.0 
45.0 
45.5 


17 

13 
10 

5 
0 


5 
10 


45-5 
45.0 
44.0 

lo  8  ^« 
40.0 


38.7 
36.3 
33.8 
31.2 

28.7 

26.3 
24.1 
22.2 


31 


24 

25 
36 

25 
24 


32 
19 


2.77s         -2.588 

32-.784    i6".68 


+0.06 
-0.1 


-0.06 
-0.9 


APPARENT  PLACES  OF  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.9 

10.9 
20.9 
30.8 

Feb.    9.8 

19.8 

Mar.    1.8 

11.7 

21.7 

31.7 

Apr.  10.6 

20.6 

306 

May  10.6 

'     20.5 

30.5 
June  9.5 

19.5 
29.4 

July    9.4 

19.4 

293 

Aug.  8.3 

18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.  6.1 

16.0 

26.0 

Dec.    6.0 

16.0 

259 
35.9 


Sec  6,  Tan  d 
Mean  Place 


^Hercnlis. 

Mag.  3.6 


Richt 
Aacension. 


h 
16 


m 

39 


s 

55.86  ^5 

56.15  '^ 

56.47 
56.81 


32 

34 
36 


35 
35 
34 

32 
29 

a6 

23 
19 
14 
II 


57.17 
57.52 

57.87 
58.21 

58.53 

58.82 
59.08 

59.31 
59.50 

59.64 

59.75 
59.81 

59.83 
59.80 

59.73 

59.62 

59-47 
5929 
59.08 

58.85 

58.61 

58.36 
58.12 

57.90 
57.70 

57.55 
57.44 
57.38 
57.38 
57.44 

57.55 
57.72  ^^ 

57-95  ^ 


3 

7 
II 

15 
18 

21 

23 
24 

25 

24 
22 
20 

15 

II 
6 
o 
6 

II 

17 


DecUna- 
tion  N. 


+  39    4 


rr 


50.7 
47.6  ^l 
44.8^^ 
42.3 
40.3 


38.9 
38.1 

37.9 
38.3 
39.3 

40.7 
42.7 
45.0 

47.6 
50.4 


25 
20 

14 

8 

2 

4 
10 

14 

20 

23 
26 

28 

28 


29 


53.2 
56.1 

58-8  :i 

61.4 

63.8 


24 

21 


65.9 
67.6 

69.0 

70.0 

70.5 


17 
14 
10 

5 

I 


70.6 

70.2    ^ 

69.4 

68.1  '3 

66.4  '7 
21 

61.8^5 

1.^^  28 

590  ,^ 

56.0  3° 

52.7  33 
33 

49.4  ,, 

46.1  33 

42.8  33 


1.288       -(-0.812 
56".8i6    66".6i 


-0.02 

-0.1 


+0.02 
-0.9 


Oroombxldfe  2877. 

Mag.  4.9 


Right 
Asoeosion. 


h 
16 


m 

43 


38.11 
38.40  '9 

38.75  ^^ 

39.14 

39.58 


39 
44 
45 


40.03 

40.49 

40.95 

41.39 
41.81 

42.18 

42.51 
42.79 
43.01 

43.17 

43.26 

43.29 
43.25 
43.15 
42.99 

42.77 

42.51 
42.20 

41.85 
41.48 

41.09 
40.70 

40.32 
39-96 

39.64 

39.36 

39.15 
39.00 

38.93 
38.93 

39.02 

39.19 
39.44 


46 
46 

44 
42 

37 

33 
28 

22 

16 

9 

3 

4 
10 

16 

22 

26 

31 
35 
37 
39 

39 
38 

36 

32 
28 

21 

15 

7 
o 

9 

17 
25 


Declina' 
tionN. 


+  5655 


// 


49.5 
46.2 

43.2 
40.6 

38.5 

37.1 
36.4 
36.3 
36.9 
38.1 


33 

30 
26 

21 
14 

7 

I 

6 
12 
18 


39-9  ^^ 

44-8'^ 
47-8  3^ 

51-0  3^ 
32 

54.2 

57.4 
60.5 

63.5 
66.1 


68.4 
70.4 
71.8 
72.8 

7,3.4 

73.4 
72.9 

71.9 

70.4 

68.4 


32 

31 

30 

26 

23 

20 

14 
10 

6 


5 
10 

15 
20 

25 


28 


65.9 
63.1 
60.0  3' 

52.9  ^ 


49.2 
45-6 
42.1 


37 

36 
35 


^•^33      +1.536 
39*934    66".98 


-0.04        +0.03 
-o.i  -0.9 

[Bph  14] 


€  Scorpli. 
Mag.  2.4 


Right 
AsccnsUm. 


h 
16 


m 

44 


34.12 
34.43  II 

35.13^ 
35.50  ^^ 

35.88 

36.26  3« 
36.63  37 
36.99  ^ 

37.33  I't 
32 

37.65 
37.96 
38.23 

38.48 
38.69 

38.87 

39.01 

39.11 

39.17 
39.18 

39-14 
3907 

38.96 
38.81 

38.64 


31 

27 

25 
21 

18 

14 
10 

6 


7 
II 

15 

17 
18 


19 


38.46 

38.08  '9 
37.91  '7 

37.78 


37.69 
3764 
37.65 
37.71 
37.84 


13 

9 


5 
I 

6 

13 
19 


38.03 
38.26  II 

38.54  '* 


Declina- 
tions. 


-34   8 


n 


21.7 
21.7 

21.8 
22.1 
22.6 

23.2 
23.8 

24.5 
25.2 

26.0 

26.8 
27.6 
28.5 

29.3 
30.1 

31.0 

31-8 
32.6 

33.3 
340 

34.6 

35.1 
35.4 
35.6 

35-7 

35.5 
35.2 

34.7 
34.0 
33.2 

32.4 

315 

30.7 
29.9 

29.2 

28.6 
28.3 
28.1 


o 

I 

3 

5 
6 

6 

7 

7 
8 

8 

8 

9 
8 

8 
9 

8 
8 

7 

7 
6 

5 

3 

2 


3 

5 

7 
8 

8 

9 

8 

8 

7 
6 

3 

2 


1.208      -0.678 
35\388    i7".5i 


+0.02 
-o.i 


-O.OI 

-0.9 


40  HerouUs. 

Mag.  6.4 


Right 
Ascension. 


h 
16 


m 

48 


8 
8.90 

9.69 

10.00  ** 

31 

0.31 

0.62  3^ 

0.92  3° 

30 
28 


1.22 
1.50 

1.77 
2.01 
2.23 
2.42 

2.59 

2.72 
2.82 

2.88 
2.91 
2.90 

2.85 
2.77 
2.66 
2.52 

2.37 

2.20 
2.02 

1.85 
1.69 

1.56 

1.45 

1.39 

1-37 
1.40 

1.48 

1.61 
1.78 
2.00 


27 

24 
22 

19 
17 
13 

10 
6 

3 

I 

5 

8 
II 

14 
15 
17 

18 

17 
16 

13 
II 

6 

2 

3 
8 

13 

17 
22 


Declini^ 
tion  N. 


+  15    6 


ft 


51.3 
48.9 
46.7 

44-7 
430 

41.7 
40.8 
40.4 

40.4 
40.8 


24 
22 

20 

17 
13 

9 

4 
o 

4 
8 


12 

14 
17 


41.6 
42.8 
44.2 

^5-9  ^^ 

47.8  '^ 
19 

49-7  ,^ 

51.7''' 

53.6  ^9 

55.5  '^ 

57.2  '^ 
15 

58.7 
60.0^3 

61. 1  " 

61.9 

62.4 

62.6 
62.6 
62.2 
61.6 
60.6 


8 

5 


4 
6 

10 

12 


16 
18 
20 


59.4 
57.8 
56.0 

540  ,^ 

51.8" 

24 

49.4 

47-0  ,^ 
44.6^^ 


24 


1.036      +0.270 
9".892    63".66 


-O.OI 
-O.I 


+0.01 
-i.o 


424 


APPARENT  PLACES  OF  STAKS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 
20.9 

30.8 

Feb.    9.8 

19.8 

Mar.    1.8 

11.7 

21.7 

31.7 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.5 

305 
June  9.5 

19.5 
29.4 

July    9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.  6.1 

16.1 

26.0 

Dec.    6.0 

16.0 

25.9 
35.9 


Mag.  4.3 


Right 
Asccnsioii. 


h 
16 


m 


52 


41.56 

4195 
42.38 

42.85 
43.34 

43.84 

44-34 
44.84 
45.33 
45.79 


39 
43 
47 
49 
50 

50 
50 
49 
46 

45 


46.24 
46.65  ^^ 

47.02  ^' 

47-36 1* 
47.65  *' 


Sec  S,  Tan  S 
Mean  Place 


"D'^a,  Dm  a 
Df  6,  D«  d 


47.89 
48.07 
48.20 
48.26 
48.26 

48.20 
48.09 
47.92 

47.71 
47.46 

47.19 
46.92 

46.65 

46.41 

46.20 


a4 

18 

13 
6 

o 

6 


a4 

2 


9 

2 

6 


46.05 

45.96 

45.94 
46.00 

46.14 1* 

22 

46.65 

47.00  '^^ 


Declina- 
tions. 


-53    I 


tf 


48.7 
47.6 
46.8 

46.3 
46.0 

46.1 

46.5 

47.1 

47.9 
49.0 

502 
51.6 

53.1 
54.8 

56.5 

58.3 
60.2 

62.0 

63.7 
65.3 

66.8 
68.1 
69.1 
69.8 
70.2 

70.2 
69.9 
69.2 
68.2 
66.9 

65.3 
63.6 

61.8 

59-9 
58.1 

56.4 

54-9 
53.6 


IX 

8 

5 

3 

I 

4 
6 

8 

z 
a 

4 

5 

7 

7 
8 

9 
8 

7 
6 


3 
o 

7 

4 
o 

3 

7 
o 

3 
6 

7 
8 

9 
8 


/r  Ophlnchi. 

Mag.  3.4 


Right 
Ascffision. 


h 
16 


m 


53 


34 


34.81 

35.05 ,, 

35.31 

35-59  ,^ 

35.89  ^^ 
31 

36.20 

36.51  11 
36.81  3° 

37.11  3*^ 
37.39 


28 
26 


37.65 
37.90 
38.13 
38.33 
38.50 

38.64 

38.74 
38.82 

38.86 

38.86 

38.82 

38.75 
38.65 

38.52 

38.37 

38.21 
38.04 

37.87 
37.72 

37.59 

37.49 
37.43 
37-41 
37.44 
37.52 


1.663      -1.329 
43'-434    46".54 


+0.03         -0.03 
-0.1  -i.o 


25 

23 
ao 

17 
14 

10 

8 

4 
o 

4 

7 
10 

13 

15 
16 

17 

17 

15 

13 
10 


3 
8 

13 


37.65  „ 
37.82  '7 

38.03  " 


Declina- 
tion N. 


+    930 

17.2 
15.0 


13.0 

II. 2 

9.6 

8.4 

7.5 
7.0 

6.9 

7.2 

7.8 

8.8 
10.0 

11.5 
13.1 


22 
20 
18 
Z6 
13 


9 

5 

z. 

3 
6 

zo 

13 

IS 
16 

17 


17 


14.8 
16.5 
18.2   ^l 
19.8 

21.3 


22.6 
23.8 
24.8 

255 
26.0 

26.3 
26.3 
26.1 
25.6 
24.8 

23.8 
22.6 
21.0 

19.3 
17.4 

15.3 
13.2 
II. I 


15 
13 


13 
10 

7 
5 
3 

o 

3 

5 
8 

10 

13 

z6 

17 
19 

31 

31 
31 


1. 014        •fO.167 

35".8oo    28".6o 


0.00  0.00 

-0.1  -i.o 

TBph  14) 


80  Ophluohi. 

Mag.  5.0 


Right 
Ascension. 


m 


16     56 

30.51 
30.76  J 

31-03     ' 

31.32  II 

31.62  30 

31 

31.93 
32.25 

32.55 
32.85 

33.14 


32 
30 

30 
39 

37 


33.41 
33.67 

33.91 
34.12 

34.30 

34.46 
34.58 

34.67 
3472 

34.74 

34-72 
34-66 

34.57 
34-45 
34.32 

34.16 
34.00 

3385 
33.70 
33.58 

33.49 
33-44 
33.43 
33-47 
33.56 

33.70 
33.88 
34.10 


36 

24 

31 
18 
16 

13 

9 

5 

3 

3 

6 
9 

13 

13 
16 

16 

15 
13 

9 

5 

z 

4 

9 

14 

18 
33 


Declina- 
tions. 


-45 


rr 


49-3  „ 
50.8  "5 

52.2^ 

53-6  It 
54.8  " 

10 

55.8  ^ 
56.6      I 

57.2  I 
57.5  I 
57.5      I 

57.3 
56.8 

56.1 

55.3 

54.4 


53.5 
52.5 

51-5 
50.5 
49.7 

48.9 

48.2 

47.6 

47.1 
46.8 

46.5 
46.4 

46.4 

46.5 
46.8 

47.3 

47.9 

48.7 

49-7 
50.8 

52.1 
53-5 
54-9 


5 

7 
8 

9 
9 

zo 

10 

10 

8 

8 

7 
6 

5 
3 
3 

1 
o 

I 

3 

5 

6 

8 

zo 

ZI 

13 
14 

14 


1.003       -0.073 
3i".5io    39".92 


0.00 
-0.1 


0.00 
-1.0 


(Hercnlls. 

Mag.  3.9 


Right 


m 


16  56 
58*76  ^, 

58-99  :i 
59- 2  5 

59-54  Z 

59-86  11 
33 

60.19 
60.52  ^^ 
60.85  ^^ 
61.173' 

61.47^0 
^'  38 

^^•75.. 
62.02    ' 

62.25  *^ 
62.45  ^^ 

62.62  '7 
13 

62.75 
62.84 

62.89 

62.90 

62.87  ^ 
7 

62.80 
62.69  " 

62.54  '^ 

62.37  II 
62.17 

31 
61.96 

61.75" 

61.53" 

61.33''' 
61.16  '7 

61.01 

60.91    ^l 

60.85 

60.85     "" 

60.90     ^ 
10 

61.00      - 

61.16  '^ 

61.36'^ 


9 

5 

z 


Declina- 
tion N. 


+  31   2 


tt 


54-3 


30 


48.6  ^7 

46.3  "^ 
44.3 


42.8 
41.8 
41.4 
41.6 

42.3 

43-5 
45.2 
47.2 

49.5 
52.1 


20 
15 


zo 

4 

3 

7 

13 

17 
20 

23 
26 

36 


27 
36 

25 


54.7 
57.4 

60.0 
62.5 

64.8  *3 
30 

66.8 

68.6 

70.0 

71.0 

71.7 


18 

14 
10 

7 
3 


72.0 
71.9 
71.4 

70.5 
69.1 


z 

5 

9 

14 

17 


67.4 

65.3 
62.9 
60.2*7 

57.3^ 


3Z 
24 


54.3 
5^.2 

48.2  30 


30 

31 


Z.Z67 
59'-92X 


-fo.doa 


68 


#f 


55 


-0.03 
-O.Z 


+O.OZ 

-z.o 


APPAEENT  PLACES  OF  STAKS,  1914.  425 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.9 

10.9 
20.9 

30.9 

Feb.    9.8 

19.8 

Mar.    1.8 

11.7 

21.7 

31.7 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.6 

305 
June  9.5 

195 
29.4 

July    9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.   6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
26.0 

35-9 


d  HerouUs. 

Mag.  5.3 


Right 
Ascensioii. 


h 
16 


m 
58 


24.80  ^\ 
25.06  ^^ 

25.36  3° 

25.68  3« 
33 
26.01 

26.35  ft 

26.68  33 

27.01  33 

27.32  3' 
29 

27.61 

27.88  *7 

28.12  ^4 

28.32  ^^ 

28.49 


28.62 
28.71 
28.76 
28.76 
28.72 

28.65 

28.53 
28.38 

28.20 

27.99 

27.77 

27.54 
27.32 

27.11 

26.92 

26.77 
26.66 
26.60 
26.58 
26.63 


17 
13 


9 

5 
o 

4 
7 

Z2 

15 
18 

31 

32 

23 
32 

21 

19 
15 

II 

6 

2 

5 
zo 


26.73 
26.88  '5 
27.08  ^"^ 


Declina- 
tion N. 


+  3341 


ft 


16.9 

139 
II. I 

8.7 
6.7 

4.2 
3.8 
4.0 
4.8 

6.0 
7.8 

9-9 
12.3 
14.9 

17.6 
20.4 
23.1 
25.6 
28.0 

30.1 
32.0 

33.5 
34.6 

35.3 

35.6 

35.5 
34-9 
33.9 
32.5 


30 
28 

24 
20 

IS 

10 

4 

2 

8 
12 

18 
21 

24 
26 

27 

28 

27 

25 
24 
21 

19 

15 
II 

7 
3 

I 

6 

10 

14 
18 


21 


30.7 
28.6 
26.1  ^5 

o.,    ^    28 

23.3  _ 

20.3  ^ 

31 

17.2 


14.0 

II.O 


32 
30 


rj  Ophinohi. 
Mag.  2.6 


Right 
Ascension. 


h 
17 


m 

5 


25.82  ^s 
26.10^^ 
26.40  3® 

26.71  3' 
33 
27.04 
27.36  3' 
27.68  3^ 
28.00  3^ 
28.31  3^- 


28.60 
28.87 
29.13 
29.36 

29.57 

29.74 
29.88 
29.99 
30.06 
30.09 

30.08 
30.03 

29.95 
29.83 

29.69 

29.54 
29.38 
29.22 
29.07 
28.94 

28.85 

28.79 
28.78 

28.82 

28.91 

29.05 
29.23 
29.46 


29 

27 
26 

23 
21 

17 

14 
II 

7 

3 

I 

5 
8 

12 
14 
IS 

16 
16 

15 

13 

9 


4 

9 

14 

18 
23 


Declina- 
tions. 


-1537 

n 
17.2 
18.0 
18.8 
19.7 
20.5 

21.3 
22.0 
22.5 
22.8 
23.0 

23.1 

23.1 
22.9 

22.6 

22.3 

22.0 
21.6 
21.3 
20.9 
20.6 

20.3 
20.1 
19.9 
19.7 

19.5 

19.3 
I9.I 

18.9 

18.8 

18.7 

18.7 
18.8 
18.9 
19.2 
19.6 

20.1 
20.8 

21.5 


8 
8 

9 

8 

8 

7 

S 

3 

a 

z 

o 

2 

3 
3 
3 

4 
3 
4 
3 
3 

2 
2 
2 
2 
2 

2 
2 
I 
I 
o 

I 
I 

3 

4 
S 

7 

7 


VSoozpil. 
Mag.  3.4 


Right 


h 

17 


m 


57.94  „ 

58.61  36 
59.00  39 

5941  *' 
42 

59-83  ^ 
60.25 

60.67^ 
61.08^' 

61.48^! 
38 

61.86 

62.22  3" 

62.55 
62.85 

63.11 

63.34 
63.52 
63.65 
63.73 
63.77 

63.75 
63.67 

63.56 
63.40 
63.21 

63.00 
62.78 
62.56 
62.36 
62.19 


33 

30 
26 

18 

13 
8 

4 

2 

8 
II 
16 

19 

21 

23 
22 
20 

17 
13 


62.06 
61.98 

61.95      . 
62.00     ^ 

62.11    " 
17 
62.28 
62.52  *4 

62.81  ^9 


Declina- 
tions. 


-43    7 


It 


41.4 
40.7 
40.2 

39.9 
39.8 

40.0 

40.3 
40.8 

41.4 

42.1 

42.9 
43.8 

44.9 
46.0 

47.2 

48.4 
49.6 

50.9 
52.1 

53.3 

54.4 
55.3 
56.1 
56.6 

57.0 

57.0 
56.8 

56.4 
55.7 
54.8 


7 

S 

3 

z 

2 

3 

S 
6 

7 
8 

9 
zz 

zz 

Z2 
12 

Z2 

13 
12 

12 

IZ 

9 

8 

5 
4 

o 


4 
7 

9 

II 


13 
13 


53-7 
52.4 
51. 1 

49.8  ;3 

48.5  '^ 

II 

47.4  ^_ 
46.3 " 

45.5 


8 


C  Braoonis. 
Mag.  3.2 


Right 


m 


17    8 


s 

29.36 

29.64 

30.01 


28 

37 
44 


30.45  „ 
30.96  ^ 

32.08  57 
32.66  5* 

33.23 
33.78 


34.28 

34.73 
35.11 
3541 
35.63 

35.77 
35.82 

35.77 
35.64 
35.42 

35.13 
34.76 

34.33 
33.85 
33.33 

32.78 
32.23 
31.67 
31.14 
30.65 


S7 
S5 
SO 


45 
38 

30 
22 

14 

5 

5 

13 
22 

29 

37 

43 
48 

52 

55 

55 
56 

53 
49 
44 


37 


30.21 

29.84  ^„ 

29.55  ^ 
20 

29.35 
29.26 


9 

z 


29.27 
29.38 
29.60 


zz 

22 


Declina- 
tion N. 


+6548 


II 


57.4 
53.9  ^^ 


44.1 

43-1 
42.8 

43.2 
44.2 


10 

3 

4 

10 

16 


22 
26 

29 


45.8 
48.0 
50.6 

53-5  ,, 

56.7  ^' 
33 

60.0 

63.4  ^t 

66.7  33 

69.8  3^ 
29 


72.7 


26 


75.3  „ 

79-3 
80.6  '3 

81.4  * 


81.8 
81.6 
80.9 
79.6 
77.9 

75.7 
73.0 
70.0 
66.7  ^\ 

63.1  3^ 

37 

594  „ 

55.7  ^^ 

52.2  35 


2 

7 

13 

17 
22 

27 
30 


Sec  ^,  Tan  6 
Mean  Place 


1.202      +0.666 
25".78o    3i".46 


1.038 
26".638 


-0.280 
9"-36 


1.370      -0.937 
59".442    37".2i 


2.44Z       +2.227 
32-.Z36    73"-6i 


>.02 

>.z 


+0.01 
-z.o 


+0.01  0.00 

-o.i  -i.o 

[Bphi4) 


+0.02 

-O.Z 


-o.oz 

-Z.0 


-0.06 

-O.X 


+0.03 

-X.0 
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APPARENT  PLACES  OF  STAK8,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 
20.9 

30.9 

Feb.    9.8 

19.8 

Mar.    1.8 

11.7 

21.7 

31-7 

Apr.  10.7 
20.6 

306 

May  10.6 

20.6 

30.5 
June  9.5 

19.5 
29.4 

July    9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.   6.1 

1 6. 1 

26.0 

Dec.    6.0 

16.0 
26.0 

35.9 


Mean  Place 


D^  6,  D«  d 


ot  Hercnlit. 
Var.  3.1-3.9 


Riffht 
Aaccnsioii. 


h 
17 


m 
10 


42.47 
42.68 

42.93 

43-21 
4350 

43.80 
44.11 
44.42 

4472 
45.01 

45.28 

45.54 

4578 

45.99 
46.17 

46.33 
46.45 
46.53 
46.58 
46.59 


31 

25 
38 

29 
30 

31 

31 

30 
29 

27 

26 

24 
21 

18 

16 

12 
8 

5 

I 

3 


7 
10 


46.56 
46.49 

46.39  „ 
46.26  '3 
46.11  '5 


17 


45.94 

45-77 

45.59 

45.43  j^ 
45.28  '5 


17 
18 

16 


45.16 
45.08 

45.04 
45.05 
45.11 

45.22 

45.37 
45.56 


12 

8 

4 

I 

6 
II 

15 
19 


Dedina- 

don  N. 


+  1428 


// 


61.0*3 
58.8  " 
56.8 

55.1 


20 


17 
13 


53.8 
52.8 

52.3 

52.3 
52.6 

53.4 
54.6 
56.0  ^^ 

57.7 

59-6 


10 

5 
o 

3 
8 

12 


17 

19 
20 


61.6 
63.6 

65.5 
67.4 

69.2 

70.8 
72.2 

73-4 

74.4 
75.0 

75.4 

75.5 

75-3 
74.8 

73.9 


20 

19 

19 
18 

16 

14 
12 

10 

6 

4 


5 

9 
II 


14 
17 


72.8 
71-4 

67.8  '9 

65.7  " 
22 

^3-5  ^^ 
61. 1  *4 

58.8  *3 


1.033      +0.258 
43''-527    75"-i9 


-o.oi 
-0.1 


0.00 

-I.O 


f^Hercnlis. 

Mag.  3.2 


Risht 
Ascension. 


h 
17 


m 
II 


28.76 

28.97  " 

29.22  *5 

28 
29.50 

29.80  ^"^ 
31 

30.11 

30.43  ^^ 
^l 

30.74  \^ 
31.05;^ 

3^-35  :^ 
39 

31.64 

31.90 

32.14 
32.36 

32.54 


32.69 
32.80 
32.87 
32.91 

32.90 

32.85 

32.77 
32.65 

32.50 

32.33 

32.14 
31.94 
31.74 
31.55 
31.38 

31.24 

31.14 
31.09 

31.08 

31.12 

31.22 
31.36 
31.55 


26 

24 
22 

18 
15 

II 

7 
4 

I 

5 

8 
12 

15 
17 
19 

20 
20 

19 
17 
14 

10 

5 
I 

4 

10 

14 
19 


Declina- 
tion N. 


+  2455 


ti 


70.6 

67-9  *^ 

653  '^ 

63.0  "3 

61. 1  »5 

58.6  " 
58.1    5 
58.1 
58./ 


o 

6 

10 


59-7 

61.1  ^t 
62.9  ^8 
65.0  " 
67.3  "3 

697 

72.2  ^ 

770  * 

81. I 
82.8    '7 

84.3  '5 
854 

86.2 


II 
8 

4 

o 

3 

7 
II 

15 
18 


86.6 
86.6 
86.3 
85.6 

84.5 

83.0 
81.2 


71.4 
68.6 
65.8 


28 
28 


1. 103      +0.465 
29'. 906    83". 70 


-0.01        +0.01 
-0.1         -1.0 

[Eph  14] 


7t  Heronlii. 

Mag.  3.4 


Right 
Ascension. 


h 
17 


m 
12 


21 
26 
29 


1.72 

1.93 
2.19 

2.48 

2.80    3^ 

33 

3.13 

3.47 
3.82 

4.16 

4.48 


34 
35 
34 
32 
31 


4-79 
5.07 
5.32 

5.54 
5.73 

5.87 

5.97 
6.03 

6.04 

6.01 

5.93 
5.81 

5.65 

5.47 

5.25 

5.02 
4.78 
4.54 

4-31 
4.10 

3.92 

3.79 
370 

3.67 
3.69 

3.77 
390 

4.09 


a8 

25 
22 

19 
14 

10 
6 

I 

3 
8 

12 
16 
18 
22 

23 

24 

24 

23 
21 

18 

13 
9 

3 

2 

8 

13 
19 


Declina- 
tion N. 


+  3653 


tt 


65.4 
62.3 

59.4 
56.8 

54.7 

53.1 
52.0 

51.6 

51.7 
52.4 


31 
29 

26 

21 

16 

II 

4 

I 

7 
12 


18 
21 


53.6 
55.4 

57.5  ,, 
60.0*5 

^5-5  ^„ 
68.4*9 

76.6  *^ 

23 

80.9  *° 
82.6  ^7 

83.9  ^l 

84.7  ! 


85.2 
85.2 

84.7 
83.8 

82.5 

80.7 
78.6 

76.1 

73.3 
70.3 


o 

5 

9 

13 
18 

21 

25 
28 

30 
32 
67.1 

63.9  ^^ 
60.7  3« 


1.251       +0.751 
3».o5o    79".62 


-0.02 
-0.1 


+0.01 
-1,0 


59  Apodis  (G.). 
Mag.  5.9 


Right 


h 

17 

s 

13-66 
14.74 


m 
15 


108 
128 


16.02 
17.46'^ 


19.02 

20.68 
22.39 


156 
166 

171 

24.11  '7^ 
25.81  ^70 

27.46  '^5 

157 

30.49  '^^ 
31.82^33 

32.99  "7 
33.97 


34.76 
35.33 
35.67 
35.78 

35.65 


98 
79 


57 
34 

XI 

13 
35 


57 
77 
93 


35.30 

34.73 
33.96 

3303  ,^, 
31.96^7 

115 
30.81 
29.62  "9 

28.43  "^ 

27.3X  "' 

«<  X^  loi 
26.30  g^ 

25.45 
24.81 

24.41 

24.28 

24.42 


24.84 

25.52 
26.45 


64 
40 

13 
14 
42 


68 
93 


Dcclina- 
tioaS. 


—  8046 


n 


56.5 

54-1 
52.0 

50.2 

49.0 

48.1 
47.8 

47-9 
48.5 
49-5 

50.9 

52.6 

54.7 
57.1 
59.7 

62.5 

65.4 
68.3 

71.2 

74.0 

76.6 

78.9 
80.9 
82.4 

83.5 

84.1 
84.1 

83.5 
82.4 

80.8 

7^-7 
76.2 

73.4 

70.5 
67.4 

64.4 

61.5 
58.8  *7 


24 
21 

18 

12 


3 

z 

6 

10 
14 

17 

21 

24 
26 

28 

29 

29 

29 
28 

26 

23 
20 

15 

IE 

6 

o 
6 

IX 

16 
21 

■ 

25 
28 

29 

31 
30 

29 


6.245      -6.164 
2i».4o6    54".88 


+0.16 
-0.1 


-0.08 
-1.0 


APPARENT  PLACES  OF  STARS,  1914, 


427 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 
20.9 

30.9 

Feb.    9.8 

19.8 

Mar.    1.8 

11.8 

21.7 

.     31.7 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.6 

30.5 
June  9.5 

19-5 

295 
July    9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.  6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
26.0 

35-9 


B  Ophiuchl. 
Mag.  3.4 


Right 
Ascensuni* 


h 
17 


m 
16 


9 
42.41 
42.66  *5 

42.95  ^^ 
43.26  3^ 

43.59  l\ 
34 

43.93  „ 
44.28  35 

44.62  3^ 

44.96  ^^ 

4529 


45.60 

45.90 
46.18 
46.44 
46.67 

46.87 
47.03 
47.15 
47.24 
47.28 

47.28 

47.24 
47.16 

47.05 
46.91 

46.74 

46.57 
46.40 

46.24 

46.10 

45.99 
45.92 
45.90 

45.93 
46.02 

46.16 

46.34 
46.57 


33 
31 

30 
28 

36 

23 
20 

16 
12 

9 
4 
o 

4 
8 

II 

14 

17 

17 

17 
16 

14 
II 

7 

2 

3 

9 

14 

18 
23 


Declinar 
tionS. 


-2454 


tt 


59.7 

59.9 
60.2 

60.6 

61. 1 

61.6 
62.0 
62.4 
62.8 
63.1 

63.3 

63.5 

63.7 

63.9 
64.0 

64.1 

64.3 

64.5 
64.6 

64.8 

65.0 
65.2 

65.3 
65.4 
65.4 

65.3 
65.2 

65.0 

64.7 
64.3 

64.0 

637 

63.3 
63.0 

62.8 

62.7 
6C.7 
62.9 


3 

4 
5 
5 

4 
4 

4 

3 

2 

2 

2 
2 
I 

X 


I 

2 

3 
4 
3 

3 

4 

3 

2 


o 

2 


ti/HerouUs. 
Mag.  5.4 


Right 
Ascenfioa. 


h 
17 


m 
17 


8 

25.16 

21 

^5-37  ^, 
25.62 

25.90 

26.20  ^ 
32 

26.52 

26.85 

27.19  3^ 

27.51  3^ 
3a 


33 


27.83 


30 
28 


28.13 
28.41 
28.66  ^5 
28.88  " 
29.07 


19 
15 


29.22 

29.33 
29.40 

29-43 
29.42 

29.36 
29.26 
29.12 
28.95 

28.75 

28.54 
28.32 
28.09 
27.88 
27.69 

27.52 
27.40 
27.32 
27.29 

27.31 

27.39 

27.53 
27.71 


II 

7 

3 

I 

6 

10 
14 

17 
20 

21 

22 
23 

31 

19 
17 

12 

8 

3 

2 

8 

14 
18 


Declinar 
tionN. 


+  3234 


// 


25.9 
22.9 

20.1 

7.5 
5.4 

3.8 

2.7 
2.1 

2.2 

2.8 


30 
28 

26 

21 
16 

II 

6 

I 
6 

IX 


3.9 

5.5 

9.8 '3 

25 


16 
20 


22.3 

25.0 

27.7 

30.4 
33.0 

35.5 


27 

27 

27 
26 

25 

23 


37-7  ,^ 
39.6  '.^ 

41.2 

42.5 
43.3 


16 
8 


43.8 
43.9 

43.5 
42.7 

41.4 

39.8 
37.8 

^5-5  ,^ 

32.8  ^7 

29.9  ^^ 
30 

26.9 

23.8  3' 
20.7  3' 


X 

4 
8 

13 
16 

20 
23 


Mag.  2.8 


Right 
Ascension. 


h 
17 

6^87 

7.24 
7.66 

8.13 

8.63 

9.14 

9.67 
0.20 

0.72 

1.22 


m 
18 


37 
42 

47 
50 
51 

53 
53 
52 
SO 
49 


46 


1. 71 

2.17 

2.60*3 
39 


2.99 
3.33 

3.62 

3.85 
4.02 
4.12 
4.16 


34 
29 

23 

17 
10 

4 
3 


4.13 
4.03 
3.88  '5 

3.67 
3.42 


10 


21 


25 
28 


3.14 
2.84 

2.54 
2.26 

2.02 

1.82 
1.68 
1.62 
1.64 

1.74 

1.93 
2.19 

2.52 


30 

30 
28 

24 

20 

14 
6 

2 

10 

19 

26 
33 


Declina- 
tions. 


-5526 


ti 


62.4 
61.0 
59.8 
58.9 
58.3 

58.0 

57.9 
58.1 
58.6 

59.3 

60.3 
61.5 
62.9 

64.4 
66.0 

67.8 

69.7 

71.5 

73.4 
75.2 

76.8 

78.3 
79.6 

80.6 

81.2 


14 

12 

9 
6 


I 
2 

5 

7 
xo 


81.5 

81.5 
81.0 
80.2 
79.1 

77.6 
75.9 

74.1 
72.1 

70.2 

68.2 
66.4 

64.9  '^ 


5 
8 

IX 

15 

17 
18 

20 

19 
20 

x8 


h  OphinchL 
Mag.  4.3 


Right 
Ascension. 


h 
17 


m 
21 


5.80 
6.05 

6.33 
6.64 

6.96 

7.30 
7.64 

7.98 
8.32 
8.65 

8.97 
9.27 

9.55 
9.81 

10.04 


0.24 
0.41 

0.54 
0.62 

0.67 

0.67 
0.64 
0.56 

0.45 
0.31 


25 
28 

31 
32 
34 

34 
34 
34 

32 

30 
28 

26 

23 
20 

17 

13 
8 

5 
o 

3 
8 

II 

14 
16 


10.15 
9.98  '7 


9.80 
9.64 
9.50 

9.39 
9.32 

9.29 
9.32 
9.40 

9.54 
9.72 

9-94 


18 
16 

14 
II 


7 

3 

3 
8 

14 

18 
22 


Declina- 
tionS. 


-24     5 


it 


57-3 

57-5 

57.9 

58.3 
58.8 

59.2 
59.6 
60.0 
60.3 
66.6 

60.8 
60.9 
61.0 
61. 1 
61.2 

61.3 
61.4 
61.5 
61.6 
61.7 

61.9 
62.0 
62.1 
62.2 
62.2 

62.2 
62.1 
61.9 
61.6 
61.3 

61.0 
60.7 
60.4 
60.1 
60.0 

59.9 
60.0 

60.2 


2 

4 
4 
5 

4 

4 
4 
3 

3 

2 


o 
o 

I 
2 

3 
3 
3 

3 
3 

3 

I 

I 

I 
2 


Sec  *,  Tan  6 
Mean  Place 


1. 103      -0.465 
43'.575    52".76 


1. 187       +0.639 
26* .437    39".5i 


1.763       -1.452 
8".88x    58".82 


1.095      -0.447 
6".965    5o".i4 


D'^a,  Dm  a 
D^  S,  Dm  S 


+0.01 
-o.i 


-o.oi 
-i.o 


-0.02        +0.01 
-0.1  -1.0 

[Bphi4) 


+0.04 
-O.I 


-0.02 
-1.0 


+0.01 

-O.I 


-O.OI 

-I.o 
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APPARENT  PLACES  OF  STARS,  1914< 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


0.9 
10.9 
20.9 

30.9 
9.8 

19.8 

1.8 

11.8 

21.7 

31.7 

10.7 
20.6 

306 
10.6 
20.6 


<T  Ophluchl. 

Mag.  4.4 


Richt 
Ascension. 


305 

June  9.5 

195 

29-5 
July    9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.   6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
26.0 

35.9 


Sec  S,  Tan  8 
Mean  Place 


IV^a,  Dm  a 


h 
17 


m 
22 


3.77 

3-99 
4.23 
450 
4.79 

509 

5.39 

569 

5.99 
6.29 


22 

24 
27 

29 

30 

30 

30 

30 

30 
28 


26 


6.57 

6.83 
7.08^5 

7.51  '° 
17 

7.68 
7.82  '4 
7.92 

7-99 
8.02 


8.01 

7.97 
7.89 
7.78 
7.64 

7.48 

732 

7.15 
6.99 

6.85 

6.74 
6.66 

6.63 
6.64 
6.69 

6.80 

6.95 
7.14 


4 
8 

II 

14 
16 

16 

17 
16 

14 
II 

8 

3 
I 

5 
II 

15 
19 


Declina- 
tion N. 


+    412 


tr 


41.2 

39.4 
37.6 
36.0 
34.6 

33-5 
32.6 

32.1 

32.0 

32.2 

32.7 
33.5 
34.6 

35.9 
37.3 


18 
18 
16 

14 
II 

9 

5 

I 


8 
II 

13 
14 
15 


15 


38.8 

40.3  ^^ 
41.8 '5 

43.3  '^ 
44.6 


13 
12 


45.8 
46.9 

47-9 
48.6 

49.2 

49.5 

49-7 
49.6 

49-3 
48.8 

48.1 
47.2 
46.1 

44.7 
43.2 


II 
10 

7 
6 


2 
I 

3 
S 
7 

9 
II 

14 
15 
17 


415 
38.0  '* 


1.003  +0.074 

i4«.826    5i".7i 


0.00 
-0.1 


0.00 
-i.o 


d  Aim. 

Mag.  3.8 


Right 
Ascension. 


h 
17 


m 
23 


s 

17.46 

17.86 

18.33 
18.85 

19.41 

19.99 

20.59 
21.19 

21.79 
22.37 

22.93 

2346 

23.95 
24.40 

24.79 

25.12 

2538 

25.57 
25.69 

25.73 

25.69 

25.57 
25.38 

25.14 
24.84 


40 

47 
52 
56 
58 

60 
60 
60 

58 
56 

53 
49 
45 
39 
33 

26 

19 
12 

4 
4 

12 

19 
24 
30 
33 


35 
35 
33 


24.51 
24.16 

23.81 

23.48 

23.18  3° 
24 

22.94 
22.77 
22.68 
22.68 

22.77 


22.96 

23.24 

23.60 


17 

9 
o 

9 
19 


28 
36 


Dcclina- 
ticmS. 


—  6036 


17 

15 
12 

8 
6 


52.7 
51.0 

49.5 
48.3 
47.5 

46.9 

46.7  I 

46.8  ^ 

47-3    I 

48.0  ' 
10 

49.0 

50.2  " 

51.7^^ 

53-4  ;^ 

55-^  20 

57.2 
^/x  ^  21 
59-3 

61.4" 

63.5  " 

65.5  ^^ 
19 

^7.4  ,, 

69.1  '7 

70.6  '5 

71.8  " 

72.6    * 
4 

73.0 

73.0    I 
72.6    I 

71.8    * 

65.2 '° 

aX  ^  22 

63.0 

60.8" 
22 

58.6 
56.5 " 

54.6  »9 


2.038  -1.776 

I9*.820    49".  14 


+0.05         -0.02 
-O.I  -1.0 


at  Ane. 
Mag.  3.0 


Richt 
Ascension. 


h 
17 


m 
25 


47 


s 

9-73  „ 
0.06  ^^ 
0.43  -57 
0.84  ^' 

1.28  44 
46 

1.74 

2.21 

2.68  47 

46 

46 

44 
4.04 

5.20 '5 

5.51 '' 
27 

5-78  ^^ 
6.01  "3 

6.18  '7 

6.29  " 
6.34  ? 


3.14 
3.60 


6.33 
6.26 

6.14 

5.97 
5.76 

5.52 
5.26 

5.00 

4.76 

4.54 

4.37 

4.25 
4.20 

4.21 
4.30 


7 
12 

17 
21 

24 

26 
26 

24 
22 

17 

12 

5 
I 

9 
16 


4.98  '^ 


Declina- 
tions. 


-4948 


«/ 


37.5 
36.3 
35.3 
34.5 
34.0 

33.7 
33.7 
33.8 
34.2 
34.8 

35.5 
36.5 
37.6 
38.8 
40.1 

41.6 

43.1 

44.7 
46.2 

47.8 

49.2 

50.5 
51.6 

52.5 
53.1 

53-4 
53.4 
53.0 

52.4 
51.4 


12 

10 

8 

5 
3 

o 

z 

4 
6 

7 

10 
II 
12 

13 
15 

15 
16 

15 
16 

14 

13 
II 

9 
6 


4 
6 

10 

12 


50.2 

42.2 


40.7 

39-4 


15 
13 


1.550      -1. 184 
ii«.474    32".89 


+0.03 
-0.1 


-o.oi 
-1.0 


A.  HeroiillB. 
Mag.  4.5 


Right 

Ascension. 


h 
17 


m 
27 


s 
4.53 
4.73 
4.97 
5.23 
552 


20 

24 
26 

29 
31 


31 
32 
32 


5.83 
6.14 

6.46 

6.78 

7.08  3° 

30 

7.38 

7.65 
7.91 

8.13 
8.33 


27 
26 

22 


20 
16 

8.49 

8.62  '2 

8.71    9 

8.76 

8.76 


5 
o 

3 


8 
II 

15 


8.73 
8.65 

8.54 

8.39 
8.22  ^7 

19 

8.03 

7.82 

7.62 

7.42 
7.24 


21 
20 

20 

18 

15 


7.09 
6.98 

6.90 
6.88 
6.90 

6.98 
7.H 
7.28  '7 


II 
8  ' 

2 
2 
8 

13 


Dedina- 
tiooN. 


-f  2610 


16.6 

13.8 
II. 2 

8.9 
6.9 

5.3 
4.2 

3-7 
3.6 
4.1 

• 

51 

6.5 
8.4 

10.5 

12.8 


28 
36 

n 
20 

16 

II 

5 
I 

5 
10 

M 

19 
21 

23 

179 
20.4  '^ 


25 

23 
21 

19 
16 

12 

9 
6 


22.9 
25.2 

27.3 
29.2 

30.8 

32.0 

32.9 

33.5 

33.7 

33-4 
32.8 

31-9 

305 
28.8 

26.8 

24.4 

21.9 
27 

19.2 

16.3^ 


3 
6 

9 
14 

17 
20 

24 
25 


13.5 


2$ 


1. 114         40.491 

iS'.7S0    29".25 


-0.01 
-0.1 


0.00 
-1.0 


APPARENT  PLACES  OP  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Iff  can  Solar 
Date. 


Jan.  I  .o 
10.9 
20.9 

30.9 

Feb.    9.8 

19.8 

Mar.    1.8 

11.8 

21.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.5 
June   9.5 

195 

295 

July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.   6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 

35-9 


Sec  6,  Tan  6 
Mean  Place 


D'^a,  Dm  a 


A.  SoozpU. 
Mag.  1.7 


Right 
Ajoension. 


h 
17 


m 
27 


4465 

44-93 
4524 
45.58 

45.94 


a8 

31 
34 
36 
38 


39 


46.32 
46.71 

47.10  ; 

47.48  ^* 

47.85  ^^ 
37 

48.22 

48.56  ^^ 
48.88  ^^ 

49.18^^ 
27 

49.45  J 

49.69 
49.88  '9 
50.03  \\ 
50.14  \ 

50.19  \ 

50.20 
50.16 
50.07 

49.94 
49.78 


49.60 
49.40 
49.20 
49.01 
48.84 

48.70 
48.62 

48.58 
48.60 
48.68 

48.82 
49.01 
49.26 


4 

9 

13 
16 

18 
20 

30 

19 
17 
14 

8 

4 

2 

8 
14 

19 
25 


D«cUna- 
tioaS. 


-37    2 


It 


37.1 
36.6 

36.2 

36.0 

35.9 

35.9 
36.0 

36.3 
36.6 

37.0 

37.4 
37.9 
38.5 
391 
39.8 

40.6 
41.4 

42.3 

43-1 
44.0 

44.8 

45.5 
46.2 

46.7 

47.0 

47.1 

47.1 
46.9 

46.4 
45.8 

45.0 
44.1 

43-2 
42.2 
41.2 

40.4 
39-6 
38.9 


5 

4 
2 
I 
o 


3 
3 

4 
4 

5 
6 

6 

7 
8 

8 

9 
8 

9 
8 

7 

7 

5 

3 
I 


S 
6 

8 

9 

9 
10 

10 

8 

8 
7 


1-253       -^-755 
46'. 020    31  ".12 


+0.02 
-0.1 


-o.oi 

-I.O 


fi  Dnoonis. 
Mag.  3.0 


Right 
Ajoension. 


h 
17 


m 
28 


^741  ,^ 
27.61  ^^ 
27.88  ^7 
28.20  ^^ 

28.55  ^^ 
39 

28.94 

29.35  ^' 
29.77 

30.18 
30.59 


42 
41 
41 


30.97 
31.32 

31-63^, 

31.90 .: 
32.12 


35 
31 


22 
16 


32.28 

32.39 

32.44 
32.42 

32.35 

32.22 
32.04 
31.80 

31.53 
31.22 

30.89 

30.54 
30.19 
29.85  ^"^ 
29-54 


II 

5 

2 

7 
13 

18 

24 

27 

31 
33 

35 
35 


31 
28 


29.26 
29.02 
28.84 
28.72 
28.68 

28.70 
28.80 
28.96 


24 
18 
12 

4 

2 

10 
16 


Dcdinar 
tion  N. 


+  52  21 


II 


38.4 

34.9 

31.7 
28.9 

26.5 

24.6 

23.4 
22.8 

22.9 

23.6 

25.0 
26.9 
29.2 

31-9 
34.9 


35 
32 
28 

34 

19 

12 
6 

z 

7 
14 

19 

23 
27 

30 
32 


33 
33 


38.1 
41.4 

44-7  „ 
47.8  ^' 

50.8  3«> 

27 

53.5 

55.9 

57.9 

59.5 
60.6 


61.3 
61.4 
61. 1 
60.2 


24 
20 
16 
II 

7 


3 
9 


570 


54-7 


«3 

52.0  '^ 

48-9  ^; 
45.6  I 

38.6  36 
35.1    ^^ 


1.638  +1.297 

29"-330    52"-67 


-0.03         +0.01 
-o.r  -i.o 

[EphMl 


a  Ophiuchl. 
Mag.  2.1 


Right 
Ascension. 


h      m 
17     30 


55.40 
55.60 

55.84 
56.10 

56.38 


20 

24 
26 

28 

29 


30 


56.67 

56.97 
57.28  3^ 

57.58  ^^ 

57-^«  ^8 
58.16 

58.43  \\ 
58.68  ^5 

58.91  '3 
59.11 


20 
18 


59.29 

59.43 

59.53 
59.60 

59.63 

59-62 

59.57 
59.48 
59.36 
59.22 

59.06 
58.89 

58.71 
58.54 
58.39 


14 
10 

7 

3 

I 

5 

9 

2 

4 
6 

7 
8 

7 

5 


58.26 

58.17 
58.12 

58.11 

58.15,; 

58.24 
58.37  '^ 
58.55 


18 


Declina- 
tion N. 


-I- 12  36 


/f 


67.1 

64.9 
62.8 

60.9 
59.2 

57.9 
57.0 

56.4 

56.3 
56.6 

57.3 
58.4 
59.8 
61.4 
63.2 

65.1 
67.1 
69.0 

70.9 
72.7 


22 
21 

19 
17 
13 

9 
6 

I 

3 
7 

11 

14 
16 
18 

19 

20 

19 

19 
18 

16 


74.3  ,^ 

75.8  '5 
12 

77.0 
78.0 
78.7 


10 

7 
5 


79.2 

79-4 

79.3 
78.9 

78.2 


a 

X 

4 
7 
9 


13 
15 


77-3 
76.0 

72.8  '7 

70.9  '9 
21 

68.8 

66.6  " 

64-3  '' 


1.025      +0.224 
56*.  506    78".43 


-0.01 
-0.1 


0.00 
-1.0 


S  SezpentiB. 
Mag.  3.6 


Right 
Ascension. 


h 
17 


m 
32 


3^-54  ^, 

3«-76 
39.02 

39.30  ° 

39.60  3° 

32 

39.92 
40.24  l^ 
40.56  ^' 
40.88  3^ 
41.193^ 


41.49 
41.78 
42.05 

42.31 
42.54 

42.74 
42.90 
4303 

43-13 
43.18 

43.19 
43-16 
43.10 
43.00 
42.87 

42.72 

42.56 

42.39 
42.23 

42.09 

41.98 
41.90 

41.87 
41.88 
41.94 

42.06 
42.22 
42.42 


30 

29 

27 
26 

23 

20 

16 

13 
10 

5 

I 

3 
6 

10 

13 

15 

16 

17 
16 

14 
II 

8 

3 

I 

6 

12 

16 
20 


Declina- 
tions. 


-1520 


n 


51. I 
51.8 
52.6 

53-3 
54.0 

54-6 
55.1 
55.5 
55-7 
55-7 

55.6 

55.4 
55.1 
54.6 
54-2 

53.7 
53.2 
52.8 

52.4 
52.0 

51.7 
51.5 
51.2 

51. 1 
50.9 

50.8 

50.7 
50.6 

50.5 
50.5 

50.5 
50.6 

50.7 
50.9 
51.3 

51.8 

52.3 
53.0 


7 
8 


6 

5 
4 

2 

o 
I 

2 

3 

5 

4 
5 

5 
4 
4 
4 
3 

2 

3 

I 

2 
I 

I 
I 
I 
o 
o 

I 
I 
2 

4 

5 

5 
7 


1.037         ;^.274 

39-.643    4i".68 


+0.01 
0.0 


0.00 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MenSokr 
Dote. 


Jan.  i.o 
10.9 
20.9 

30.9 

Feb.    9.8 

19.8 

Mar.    1.8 

11.8 

21.7 

31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.5 
June  9.5 

29.5 
July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.  6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 

35.9 


t  HeronllB. 

Mag.  3.8 


Right 


Sec  S,  Tan  6 
Mean  Place 


D'^a,  Dm  a 
Di^^.  D«»d 


h 
17 

0.55 
0.74 

0.98 

1.26 

1.58 

1-93 
2.30 

2.68 

306 

3.43 

3.78 
4.10 

4.40 
4.66 
4.88 

5-05 
5.18 

5.25 
5.27 
5.23 


m 

37 


19 

38 

3a 

35 

37 
38 
38 
37 
35 

3« 

30 
36 

33 

17 

13 
7 

3 

4 
9 


13 
18 


5.14 
5.01 

4.60  ^^ 
4.35  II 

4.07 

3.78 

3.48 

3.19 
2.92 


2.68 
2.48 

2.33 
2.23 

2.20 

2.23 
2.32 
2.47 


39 

30 
39 

37 

34 

30 

15 

10 

3 
3 

9 

15 


Declioor 
tionN. 


+  46     2 


tt 


52.4 
49.0 

45-9 

43-1 
40.7 

38.8 

37.5 
36.8 

36.8 
37-4 

38.6 
40.4 
42.6 

45.2 
48.1 


34 

31 
38 

24 
19 


13 

7 
o 

6 

13 


^Pavonis. 

Mag.  3.6 


Right 
Ascension. 


z8 
33 
36 
39 

30 

54-3 1: 

57-5  ^' 
60.6  3' 

63.5 ;' 

37 
66.2 
68.6  ^4 
70.6 

72.3 
73-5 


30 

17 

13 

7 


74.2 

74.5 
74.3 
73.6 
72.4 


3 

3 

7 

13 

17 


31 


70.7 

68.6 

66.1  ^5 

63.2  "9 

60.1  3^ 

33 

56.8 

34 


53.4 
50.0 


34 


h      m 

17    37 

8 
14-55 


42 
50 


14.97 
15.47    „ 

16.04  f 
61 


1.441  +1.037 

3".346    65".8i 


-0.03         +0.01 
0.0  -1.0 


16.65 

17.30 
17.97 
18.65 

19.33 
20.00 

20.64 
21.25 
21.83 


65 

67 
68 
68 
67 
64 

61 

58 

52 


22.35 

22.82  ^7 
39 

23.21 

23.53 
23.77 
23.92 
23.98 


32 
24 

15 
6 

3 


13 
30 
38 

33 
38 

41 


23.95 

23.83 

23.63 

23.35 
23.02 

22.64 
22.23 
21.81^ 

21.41;*! 
21.05 

31 

20.74 
20.51 

20.37 

20.33 

20.39 


20.57 
20.84 

21.21 


23 
14 

4 
6 

18 

37 
37 


Declina- 
tions. 


—  6440 


It 


67.2 
65.2 

63.4 
61.9 

60.7 

59-9 

59.4 

59.3 

59.5 
60.0 

60.9 
62.0 

63.4 
65.1 

67.0 

69.0 
71.2 

73.4 

75.7 

77-9  ^, 
33 

80.1 

82.0  »9 

83.7  \l 

85.1  '* 
86.1  " 

6 
86.7 
87.0 
86.7 
86.0 
84.8 


30 
18 

15 

13 

8 

5 

I 

3 

5 
9 

iz 

14 

17 

19 
30 

33 
33 

23 

33 


3 

3 
7 

13 
15 

81.4^9 

»,^  ^  21 
79.3  ^, 

77.0     I 

74.6  ^^ 

25 

72.1 
69.8  ^3 
67.6  " 


Q7  DiaconlB. 

Mag.  4.9 


Right 
Ascension. 


3.339         -3. 114 

i7*.275    62".9i 

+0.05         -o.oi 
0.0  -1.0 

(Eph  14I 


h 
17 


m 

37 


23.68 
23.91 


23 
33 


24.24 
24.67  f 

25.18  5^ 

57 

25.75 
26.37 

27.01 

27.65 

28.28 


63 

64 

64 

63 
60 


28.88 
29.42 
29.88 
30.28 
30.58 

30.79 
30.89 

30.90 

30.80 

30.60 

30.30 
29.92 
29.46 
28.93 

28.35 


54 
46 
40 

30 

31 

10 

I 

10 

30 

30 

38 
46 

53 

58 
63 


27.73 
27.09 

26.44 

25.80 


64 
65 
64 

25.20 

55 

24.65  ^ 
24.16  ^ 

23.76  ^° 


23.45 
23.25 

23.16 
23.20 

23.35 


31 
30 


4 
15 


Declina- 
tion N. 


+  6847 


ff 


37.9 

34.4  ^^ 
31. 1  33 

28.1  3^ 

25 


25.6 

23.7 
22.4 

21.8 

21.8 

22.5 


19 
13 

6 
o 

7 
14 


25.8  '9 

28.1  ^3 

30.9  '' 
34.1 


32 
33 


37.4 
40.7 

44.1 

47.5 
50.6 


33 
34 
34 
31 
29 


25 

31 
18 


53.5 
56.0 

58.1 

59.9 

61.2  '3 

7 

61.9 

62.2 

61.9 

61. 1 

58.0 

55-7  It 
53.0  "7 
49.9  3' 

46.6  33 
36 

43.0 


39.4 
35.8 


36 
36 


ft  OpUncliL 

Mag.  3.9 


Right 
Ascension. 


3.765        +3.577 
37*.303      51  ".97 


-0.07 
0.0 


+0.03 
-1.0 


h 
17 


39 


s 

2.34 

2.54 
2.77 

3.03 
3.30 

3.59 

3.89 

4.19 

4.49 
4.79 

5.08 
5.35 

5.61 

5.85 

6.06 

6.25 

6.40 

6.52 

6.60 

6.65 
6.65 

6.62 

6.55 
6.44 

6.31 

6.16 

5.99 
5.82 

5.66 

5.51 

5.39 
530 

5.25 
5.25 
5.29 

5.38 

5.51 


30 

23 
36 

27 
29 

30 
30 
30 

30 
29 

27 
36 

24 

31 
19 

15 
13 

8 

5 
o 

3 

7 

I 

3 

5 

7 

7 
6 

5 

3 

9 

5 

o 

4 
9 

13 


5.68  '7 


Dedina- 
tionN. 


+    435 


58.4 
56.6 

54.8 
53.2 
51.9 

50.8 

49.9 
49.4 

49-3 
49.5 

50.1 

50.9 

52.1 

53.4 

54.8 


18 
18 
16 

II 


5 
I 

2 

6 

8 
12 

J3 
X4 
16 


5^-4  . 

59.6 '' 
6i.i  ^5 
62.6  '5 

63.9 
65.1 

66.1 

66.9 

67.5 


12 


67.9 
68.1 
68.1 
67.9 

675 

66.8 

659 
64.8 

635 
62.0 

60.4 

58.7 
56.9 


10 
8 
6 

4 


4 
7 

9 
II 

n 

IS 

16 

17 
18 


1.003     +0.080 

I3".434    68".76 


0.00 
0.0 


0.00 
-r.o 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.     I  .O 

10.9 
20.9 

30.9 

Feb.    9.9 

19.8 

Mar.    1.8 

11.8 

21.7 

31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.6 
June  9.5 

19.5 

29.5 
July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 

173 
27.2 

Oct.    7.2 

17.2 

27.1 

Nov.  6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 

35.9 


Sec  S,  Tan  S 
Mean  Place 


t^  ScoKpU. 
Mag.  3.1 


Right 
AflOGusion. 


h 
17 


m 
41 


3273  _ 
33.00    7 

3331  ^ 
33.65  ^ 

34.02  ^7 
39 

34.41  ,^ 
34.80  39 

35.20^ 
35.60^ 

35.99  J 

36.38 
36.75 
37.09 
37.42 

37.71  II 

37.97 
38.18 

38.36 
38.48 

38.55 


37 
34 
33 


21 
18 
13 

7 

3 


38.57 

38.54 
38.46 

38.33 
38.17 

37.98 

37.77 
37.56 
37.36 
37.17 

37.02 
36.91 
36.86 
36.86 
36.92 

37.05 
37.23 
37.47 


3 
8 

13 
16 

19 

91 
31 
30 

19 

15 

XI 

5 
o 

6 
13 

18 
34 


Dcdina- 

tkmS. 


-40    5 


/I 


47.3 
46.5 
45.9 

45-4 
45.0 

44.8 

44.7 
44.8 

44.9 
45.2 

45.5 
46.0 

46.6 

47.2 
48.0 

48.8 

49.7 
50.7 
51.7 
52.7 

53.7 
54.6 

55.4 
56.1 
56.6 

56.9 
57.0 
56.8 

56.4 
55.8 

55.0 

54.1 
53.0 
51.8 

50.7 

49.6 
48.6 

47.7 


8 
6 

5 

4 

3 

X 

I 
z 

3 
3 

5 
6 

6 

8 

8 

9 

10 

10 
10 
zo 

9 

8 

7 
5 
3 

z 
3 

4 
6 
8 

9 
zz 

Z3 
ZZ 
ZZ 

ZO 

9 


Z.307      -0.843 
34'.z68    4o".90 


+O.03 

0.0 


0.00 
-i.o 


Ji  HercnUg. 
Mag.  3.5 


Right 


h 

17 

s 
4.24 

4.43 
4.65 
4.90 

5.18 


m 

43 


19 

33 

35 
38 

30 


31 


5.48 

5.79  ,. 
6.10  3' 

6.42  3* 
6.74 


3* 
30 


7.04 
7.32 
7.59 
7.83 
8.04 

8.22 
8.36 
8.46 
8.52 

8.54 

8.51 
8.44 

8.33 
8.19 

8.02 

7.83 
7.62 

741 
7.20 

7.01 

6.85 
6.71 
6.62 
6.58 
6.58 

6.64 

6.75 
6.90 


38 
37 

24 
3Z 

z8 

14 

zo 
6 

3 

3 

7 
II 

14 
17 
19 

3Z 
3Z 
3Z 

19 
Z6 

14 

9 

4 
o 
6 

ZZ 

15 


Declina- 
tion N. 


+  2745 


ft 


61.0 
58.2 

55-5 
53.0 

50.9 

49.2 
48.0 

47.4 
47.2 

47.6 

48.5 

49.9 

51.7 

53.9 
56.2 

58.8 
61.4 
64.0 
66.6 
69.0 

71.3 
73.3 
750 
76.4 

77-5 

78.1 

78.4 

78.3 
77.8 

76.9 


38 
37 

25 

3Z 
17 

Z3 

6 

3 

4 
9 

14 
18 

33 

23 

36 

36 
36 
36 

24 

23 

30 

17 
14 
ZZ 

6 

z 

5 

9 

13 


75.6 
74.0 
72.0 
69.7  ""3 


z6 

30 


67.1 

64.3 
61.5 

58.6  ^9 


36 
38 

38 


I.Z30         +0.536 

5'-S3i    73".o9 


-o.oz  0.00 

0.0  -1.0 

[Bph  14] 


tf^  Braoonis. 
Mag.  4.9 


Right 
Ascension. 


m 


17    43 


s 

23.60 

23.82 " 

24.17 

24.64 

25.21 


35 
47 
57 
65 


71 

74 


25.86 
26.57 
27.31 
28.06  75 

28.79  g 

^9-48 
30.11  ^ 
30.66  55 
31.12^^ 
31.48 


36 
34 


31.72 
31.84 

31.83 

31.71 
31.46 

31." 
30.65 

30.09 

29.46 

28.76 

28.02 
27.25 
26.47 
25.70 
24.96 

24.28 

23.67 
23.16 

22.76 

22.48 

22.33 
22.33 
22.46 


Z3 

z 

Z3 

25 

35 

46 

56 

63 
70 

74 

77 
78 

77 
74 
68 

6z 

5X 
40 

38 

15 

o 
13 


Dedinar 
tionN. 


+  72  10 


»/ 


75.3 
71.7 

68.4 

65.4 
62.9 

60.9 

59.5 
58.8 

58.7 
59.3 


36 

33 

30 

25 
30 

14 

7 

z 

6 

13 


18 

23 
38 


60.6 
62.4 
64.7 

67.5  „ 

70.6  3' 
32 

73.8 
77.2  34 
80.6  34 

83.9  ^^ 

87.0  3' 
39 

89.9 


92.5 
94.7 


36 
33 
z8 


96.5 
97.8  '3 

98.7 
99.0 
98.8 
98.1 
96.8  '3 
17 

95.1 

92.9 
90.2 

87.2 
83.9 


33 


80.4 
76.7 

73.1 


37 

30 
33 
35 


37 
36 


3.369         +3. 1 13 

37*.88z    88".83 


-0.08 
0.0 


+0.01 
-1.0 


^Ophiuohi. 

Mag.  3.7 


Right 


h 
17 


m 

43 


33.70 
33.90 

34.13 
34.38 
34.66 

34.95 
35.25 
35.55 
35.85 
36.15 

36.43 
36.71 

36.97 
37.21 

37-43 

37.62 

37.78 

37.91 
38.00 

38.05 

38.06 
38.03 

37.96 
37.86 

37.73 

37.58 
37.42 
37.25 
37.09 
36.94 

36.82 

36.73 
36.68 

36.67 
36.71 

36.79 
36.92 
37.10 


30 

23 

25 
38 

39 

30 

30 

30 

30 
38 

38 
36 

24 
33 

19 

Z6 
13 

9 

5 

I 

3 

7 
zo 

13 
15 

z6 

17 
16 

15 

13 

9 

5 

z 

4 
8 

13 
z8 


Declina- 
tion N. 


+     244 

It 

97 
8.0 'I 

4.9 '5 

II 

2.5 

1.7 

1.2 
I.I 

1.3 

1.8 

2.6 

3.6 

4.9 

6.3 


8 

5 

I 

a 
5 

8 
zo 

13 
14 
15 


15 


7.8 

9-3 
0.8^5 

2.2^4 

3.6 


4.8 

5.9 

6.9 

7.6 

8.2 

8.6 
8.8 
8.8 
8.6 
8.2 

7.6 

6.8 

5.8 
4.6 

3.2 

1-7 
0.1 

8.5 


14 

Z3 
ZZ 

zo 

7 
6 

4 

3 
O 

3 

4 
6 

8 
10 
12 

14 
15 

z6 

16 


z.ooz       +0.048 
34'.79i    i9"-88 


0.00 
0.0 


0.00 
-z.o 


432 


APPARENT  PLACES  OF  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


89  HerouUs. 

S  Dxaconis. 

86  Draconis. 

^  Hercnlis. 

Mag.  5.5 

Mag.  3.9 

Mag.  5.0 

Mag.  4.0 

Mean  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Dedinar 

Right 

Dedins- 

Ascenskm. 

tion  N. 

ttonN. 

tianN. 

Ascension. 

tionN. 

• 

h      m 

•       1 

h      m 

•      t 

h       m 

•       1 

h       m 

• 

17  51 

H-26    3 

tt 

17  52 

+  5652 

17    53 

+7658 

It 

17   53 

+  3715 

Jan.     1 .0 

5576    a 

35.2  , 

8 

0.24 

56.4 

8 
II.8I 

I7.I      ^ 

8 

16.70 

28.6 

10.9 

55-94  ; 

32.5  'I 

0.41  ^ 

52.9 ,, 

12.02     ^' 

13.6  35 

16.87  ^ 

25.5  'I 

20.9 

56.15" 

29-9  '^ 

0.65  '* 

49-5  '* 

12.42     ^ 

10.3  33 

17.08  " 

22.5  3° 

30.9 

56.39  't 
56.67  '^ 

27-5   t 

0-96  3^ 
1.32  3 

43.9  _ 

^^•98     ^' 

7-3  'a 

26 

1^62  ^« 

19.8  '7 

Feb.    9.9 

25-4  " 

13.68     70 

17.5'^ 

»9 

16 

40 

20 

83 

21 

31 

19 

19.8 

56.96 

23-8  „ 

^•72   ^, 

41.9 

'4.51      ^, 

2.6 

^7-93  „ 

15.6 

Mar.    1.8 

57-27 1: 

22.6  " 

^•»5  f. 

40.4  ^1 
39.6  ^ 

^5-42  11 

-1 
0.3 

18.26  33 

14.2^ 

1 1.8 

5758  ^ 

21.9   '^ 

2.60  '*s 

16.39  ^ 

18.60  34 

13.5       ' 

21.7 

57.89  3 

21.7   ' 

3.05  *5 

39.4  ] 

18.35  ^ 

0.2    ^ 

18.94  3^ 

2 

13-3  ^ 

31.7 

58.20 11 

22.1    * 

3.50  *l 

39.9  , 

0.7       5 

19.28  34 

^3-7  * 

31 

9 

43 

II 

92 

II 

32 

10 

Apr.  10.7 

58.51 

23-0  _ 

3-93  ^ 

41.0  - 

19.27  g 

»•«   « 

19.60 

14-7  „ 

20.7 

58.80  '9 

^+•3    ' 

4-33  z: 

4.6936 

4^-^   ! 

20.12     ^ 

3-6  f 

19.91  3' 

16.2  '5 

•          30.6 

59.07  '^ 

26.0  '7 

45.0 " 

20.87   75 

5.8" 

20.20  ^^ 

18.2*' 

May  10.6 

59-31  I* 

28.1  " 

5.01  3» 

"^7  7  Z 

^'•49  j! 

8-5!! 

20-46 '! 

20-6  !J 

23-^  « 

20.6 

23 
59.53 

3°-5  '* 

5-='8  !I 

50.7  ^° 

21.06  4' 

11.53° 

20.69    3 

19 

'5 

20 

3a 

3a 

33 

19 

39 

30.6 

59.72 

33-0    , 

5.48 

53-9 

22.28 

14.7 

20.88 

26.1 

June  9.5 

59.87    ]^ 

35-6   J 

5.62  'I 

57.2  f 

22.44 

18.0  33 

21.03  '^ 

29-it= 

195 

12 

59-99    , 

38-^    6 
40.8  ^; 

5.70    ° 

60.6  34 

22.43   ^3 
22.25   ^ 

21.43^ 

21.13" 

32' 

295 

60.06    ' 

570    ° 

5.64    ^ 
13 

63.9  33 

24-7  11 

21.18    5 

35° 
37«  'j 

July    9.4 

60.08    ' 

I 

43-2    ^ 
'3 

67.1  3« 
30 

21.01    34 
49 

27.9 1 

21.10    ^ 

3 

19.4 
29.4 

60.07 
60.01 

45-5  ,„ 
49-3  , 

5-5»  ,„ 
5-32  '' 

^^•42    , 

20.02  ^ 

33-5  „ 

21.16 
21.07    ^ 

4°-4  « 
42«« 

Aug.   8.4 

59-92    9 

507  « 

75-^  ' 

35-8  "3 

20.94  ^^ 

44-8^ 

18.3 

59-79  A 

50-7  I* 

4-77  ^! 

76.9  9 

^9-^5     ! 

37.8  ~ 

20.77 

46-5 ; 

28.3 

59-63   ' 

51-8  " 

4-43  IZ 

7«-4   f 

18.19  ^^ 

39.2  7 

20 
20.57 

47.8  '3 

»9 

0 

37 

10 

103 

to 

22 

9 

Sept.  7.3 

59-44  „ 

52.6 

4.06 

79-4  . 

17.16 

40.2 

20.35  ^^ 

48.7    , 

17.3 

59-24  ^° 

53.0      I 

3.66^ 

79-9 : 

16.09'*^ 

40.7  i 

20.11    ^ 

49-2  I 

27.2 

59-03  ,„ 

53.0 

3-^6^ 

79.8  [ 

'3-92 '_ 

40.7  ° 

4°' ;! 

19.86  '5 

49-2 

Oct.    7.2 

58.83    ^ 

52.6      I 

2.86  '^ 

2.48  38 

35 

79.3  ,j 

19.62  '^ 

48.7  f 

17.2 

58.64 ;; 

51.8      ^ 
13 

7«-  11 

12.88'^ 
98 

39-  la 

19-39  11 

47.8   9 
^       14 

27.1 

58.47  „ 

50.6 

2.13 

76.6 

11.90      «o 

88 
11.02 

37-5  „ 

19.18 

46.4  „ 

Nov.   6.1 

58.34  '^ 

49.1    'S 

1.83  3° 

74.6  ^^ 

35-4  " 

17 
19.01        ' 

44-7 

16. 1 

58.25  I 

47-=^  11 

'•59 

I. 41 

7^'^  It 

^*^-25  I! 

33.0  z 

18.88  '3 

42.5 

26.1 

58.20  5 

45-^ 

69.2  ^9 

9.63  ^l 

30.1  '9 

18.81    7 

40.0  j 
37-2  ^^ 

Dec.    6.0 

58.20  ° 

0 

42.6  'S 

20 

1.30 

4 

66.0  3» 

34 

9-7  tl 

26.9  3» 
34 

18.78   3 
3 

16.0 

58.25 

40.0 

1.26 

62.6 

8.89 

235 

18.81    ^ 

34-1 

26.0 

58.35 '! 

34.5  ^' 

I.31     5 

59.0  3^ 

8.79 

20.0  3S 

18.89 

31-0,, 

36.0 

58.50  's 

1.44   '' 

55.5  ^^ 

8.88     9 

16.436 

19.03  ^^ 

27.9  ^' 

Seed,  Tan  5 

2. 113       +0.489 

1.830       +1.533 

4.436      +4.322 

1.256      40.761 

Mean  Place 

57-.048    46".83 

2VS70    69".09 

i7''.870    29". 76 

i8".2o6    i 

0.00 

D'^a,  Dm  a 

-o.oi           0.00 

-0.04           0.00 

-0.1 1         +o.qi 

-0.02 

D^«,  D«<J 

0.0 

-i.o      1 

0.0 

-1.0       1 

0.0 

-1.0       1 

0.0 

-1.0 

[Bph  14] 


APPARENT  PLACES  OF  STARS,  1914, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  i.o 
10.9 
20.9 

30.9 

Feb.    9.9 

19.8 

Mar.    1.8 

11.8 

21.7 

31.7 

Apr.  10.7 
20.7 

30.6 

May  10.6 

20.6 

30.6 
June   9.5 

19.5 

29.5 
July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 

^7-3 

27.2 

Oct.    7.2 

17.2 

27.1 

Nov.  6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
36.0 


Sec  8,  Tan  S 
Mean  Place 


V  Ophludii. 

Mag.  3.5 


Right 
Afloension. 


h 
17 


m 

54 


6.82  '3 
7-35  ,„ 

7.95  ^° 

8.26  3' 

8.57 '' 

8.88  3' 
30 

9.18 

9.48 
9.76 

20.02 

20.25  ^3 
21 

20.46 

20.65 

20.79  '^ 
II 
20.90 

20.97    ^ 


30 
28 

26 


19 


21.00 
20.99 
20.93 
20.84 
20.72 

20.58 
20.42 
20.26 
20.10 

1995 

19-83 

19.74 
19.68 

19.66 

19.72 

19.80 

19-93 
20.11 


I 
6 

9 
12 

14 

16 
16 
16 

15 
12 

9 
6 

o 

4 
8 

13 
18 


1.015 
I7'.488 


Declina- 
tionS. 


-9  45 


n 


59-3 
60.3 

61.2 

62.1 

62.9 

63.6 
64.1 
64.4 

64.5 

64.4 

64.0 

63.5 
62.9 

62.1 

61.3 

60.4 
59.6 
58.7 
57.9 
57-2 

56.6 
56.0 
55.6 
55.2 

54-9 

54-7 
54-6 
54.6 
54.6 
54-7 

54-9 
55.2 

55.6 
56.2 
56.8 

57.5 
58.4 
59.3 


xo 

9 

9 
8 

7 

5 

3 

z 

z 
4 

5 
6 

8 

8 

9 

8 

9 

8 

7 
6 

6 
4 
4 

3 

2 

I 
o 
o 
I 
2 

3 
4 
6 
6 

7 

9 
9 


-0.172 


l" 


50". 10 


84368**— 1914 


0.00 
0.0 


0.00 
-1.0 

-28 


S  Hercnlis. 

Mag.  3.8 


Right 
Ajccnsioa. 


h 
17 


m 

54 


s 

24.04 
24.21 
24.42 
24.67 

24.94 


17 

21 

as 

37 
29 


31 


25.23 
25.54  ,, 

25.86  3^ 

26.18  3^ 

26.50  ?^ 
31 
26.81 
27.10*9 

27.38  *^ 
27.63  II 
27.86  *3 
19 
28.05 

28.20  ^5 
28.31  " 
28.38 
28.41 


28.39 

28.33 
28.23 

28.09 

27.92 

27.72 

27.51 
27.30 

27.08 

26.88 

26.71 
26.57 
26.46 
26.40 
26.40 

26.44 

26.53 
26.67 


6 
10 

14 

17 
20 

21 
21 
22 
20 

17 

14 

II 

6 


9 
14 


Declina- 
tion N. 


+  2914 

// 

71.8 
68.9  *9 

66.2  *7 

61.5" 

59.8 
58.5 
57.8 
57-6 
58.0 

58.9 
60.3 

62.1 

643 
66.7 


17 

13 

7 

2 

4 
9 

14 
18 

22 

«4 
26 


27 
28 

27 


693 
72.0 

74.8 

77-5  ,, 
80.0  *s 
24 
82.4 
84.6 
86.4 
87.9 
89.1 


22 
18 

12 

9 


90.0 

90.4 
90.4 

90.0 

89.2 


4 
o 

4 

8 

12 


16 
19 


88.0 
86.4 

82.2  *3 
79.7  II 
76.9 


74-1 
71.2 


28 
29 


1. 146      +0.560 

2S'-383    83"-40 


-O.OI 

0.0 


0.00 
-1.0 
[Eph  14I 


y  Draconic. 
Mag.  2.4 


Right 
Ascension. 


h 

17 
% 

34.52 
34.68 

34.91 

35-19 
35.52 


m 

54 


16 

«3 
28 

33 
36 


39 
40 


35.88 
36.27 
36.67 
37.08  ^' 
37-48  ^ 


3787 
38.24 

38.58 

38.87 

39-13 

39-33 
39-47 
39.56 

39-59 
39.55 


39 

37 
34 
29 

26 

20 

14 
9 
3 

4 
9 


15 
20 

25 

28 


3946 
3931 

38.86  *5 

38.58  ;^ 
32 

38.26 
37.92  3^ 
37.58  34 
37.24  34 

3^92  3 
29 

36.63 

36.38  II 

36.17" 
36.02  ^^ 

35.94 


8 

I 


35.93  , 
35.98  I 
36.11  '3 


Declina- 
tion N. 


+  51  29 


It 


42.4 
39.0 

35.7 
32.7 
30.1 


34 

33 

30 
26 

20 


28.1 

26.6  ^l 

25.8    * 

25.6    " 

26.0    ^ 
II 

27.1 

28.8  '7 

22 

31.0 

33.6 

36.5 


26 
29 

31 


33 

33 

33 

31 
29 

26 

23 
19 


39.6 

42.9 
46.2 

49.5 
52.6 

55.5 

58.1 

60.4 

62.3 

63.8  '5 
10 

5 
o 

5 
10 

15 

20 

24 
28 

31 
34 

35 
34 


64.8 

65.3 

65.3 
64.8 

63.8 

62.3 
60.3 

57.9 

55.1 
52.0 

48.6 

45.1 
41.7 


1.606       +1.257 
36'.  540    54".83 


-0.03 
0.0 


0.00 
-1.0 


67  Ophlachl. 
Mag.  3.9 


Right 
Ascension. 


h 

17 
s 
19.18 

19.37 
19.58 

19.83 
20.10 

20.38 
20.67 
20.97 
21.27 

21.57 

21.86 
22.15 
22.42 
22.67 
22.89 

23.09 
23.27 

23.41 
23.50 
23.56 

23.58 

23.57 

23.51 

23.41 
23.29 

23.14 
22.98 

22.81 

22.65 

22.50 

22.37 
22.27 

22.21 

22.19 

22.22 

22.29 
22.41 
22.57 


m 
56 


19 

21 

25 
27 

28 

29 

30 
30 
30 
29 

29 
27 

25 
22 

20 

18 

14 
9 

6 
2 


I 
6 
o 

2 

5 

6 

7 
6 

5 
3 

o 
6 
2 

3 

7 

12 
16 


Declina- 
tion N. 


+     255 


*/ 


55.5  ^, 

53-9  ,, 

52.3 
50.8  '5 

49.5  '' 


48.5 
47.7 
47-2 

47.1 
47.3 

47.9 
48.7 
49.8 

51. 1 

52.5 

54.0 
55.6 

57.1 
58.6 

60.1 

61.4 
62.5 

63.5 

64.3 
64.9 

65.4 
65.6 

65.7 

655 
65.1 

64.6 
63.8 
62.8 
61.7 
60.3 

58.9 
57-3 
55.6 


10 

8 

5 
I 

2 

6 

8 

I 

3 
4 
5 

6 

5 
5 
5 
3 

I 
o 
8 
6 

5 

2 
I 


8 
10 
II 

14 
14 

16 
17 


1. 001       +0.051 
2o*.287    65".64 


0.00 
0.0 


0.00 
-1.0 


434 


APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  i.o 
10.9 
20.9 

30.9 

Feb.    9.9 

19.8 

Mar.    1.8 

11.8 

21.8 

31-7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.6 
June  9.5 

19.5 

295 

July    9-5 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 

17.3 
27.2 

Oct.    7.2 

17.2 

27.2 

Nov.   6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
36.0 


Sec  d,  Tan  d 
Mean  Place 


B  Arse. 

Mag.  3.9 


Right 

Ascension. 


h       m 

17    59 

s 

5443 


54.71 
5504 


28 


55.42  38 
55.83  ^' 


56.27 
56.72 

57.19 
57.66 

58.12 


44 

45 

47 

47 
46 

46 


44 
42 


58.58 
59.02 

59.44  ,„ 
59.83  ^^ 

60.19  3 
32 

60.51 

60.78  ^7 

61.00" 

61.16 

61.26 


61.29 
61.27 
61.18 
61.04 
60.85 


16 
10 

3 


9 
14 
19 

23 


25 
26 


60.62 
60.37 
60.11 
59.86  ^_5 
59.62 


24 
21 


59.41 

5925 

59.15 
59.12 

59.16 

5927 
59.44 
59.69 


16 
10 

3 

4 

II 

17 
25 


Declina- 
tions. 


-50    5 


tf 


61.4 

59.9 
58.6 

57-4 
56.5 

55-7 
55.2 

54.9 
54.8 

54.9 

55.2 
55.7 
56.4 
57.3 
58.4 

59-6 
60.9 
62.4 

63.9 
65.4 

66.9 
68.4 
69.7 
70.8 

71.7 

72.3 
72.6 

72.6 

72.3 
71.6 

70.7 
69.4 
68.0 
66.4 
64.7 

63.0 
61.4 
59.8 


15 

13 
12 

9 
8 

5 

3 
I 


5 

7 

9 
II 

12 

13 
15 
15 
15 
15 

15 

13 
II 

9 
6 

3 
o 

3 
7 
9 

13 
14 
16 

17 
17 

16 
16 


1.559       -1196 
56\i56    54".65 


+0.03 
0.0 


o.cx> 
-i.o 


y  Saglttarii. 
Mag.  3.1 


Right 
Ascension. 


h 
18 


m 
O 


6.15 

6.76  3^ 
34 

7.10 

7.45  f^ 
7.80  35 

8.16  36 
8.51  35 


8.86 
9.20 


35 

34 
33 


9-53  ,^ 

20.11 

25 
20.36 

20.58  " 
17 


20.75  „ 
20.88  ^3 
9 
4 
21.01 

21.01     ° 


20.97 


20.95  ^ 
20.86  9 
20.73  ^3 


20.57 
20.39 
20.21 
20.02 

19.85 

19.71 
19.60 

19.54 
19.53 
19.57 

19.66 
19.81 
20.00 


18 
18 

19 
17 
14 

II 
6 
I 
4 
9 

15 
19 


Declina- 
tions. 


-3025 


ft 


42.0 

41.7 

41.5 

41.3 
41. 1 

41.0 
41.0 
41.0 
41.0 
40.9 

40.9 
41.0 
41.0 
41. 1 
41.2 

41.4 

41.7 
42.1 

42.5 
42.9 

43-4 
43.9 
44.4 
44.8 

45-1 

45.3 
45.5 
45.4 
45.3 
45.0 

44.6 
44.1 
43.6 
43.0 
42.4 

41.9 
41.4 
41.0 


3 

2 

2 
2 
I 

o 
o 
o 

I 
o 

I 
o 

I 
I 

2 

3 

4 
4 
4 
5 

5 
5 
4 

3 

2 

2 
I 
z 

3 
4 

5 

5 
6 

6 

5 

5 
4 


1. 160       -0.587 
i6".926    34". 07 


+0.02  0.00 

0.0  -1.0 

[Bph  14] 


70  Ophluchi. 

Mag.  4.1 


Right 
Ascension. 


h 
18 


m 
I 


18 
21 

24 


S 
5.36 
5.54 
5.75 

5-99  ^^ 

6.26  ^l 
28 

6.54 
6.83 

rn 
7.43 
7.73 


8.03 

8.31 
8.58 
8.84 
9.07 

9.28 

9.45 

9.59 
9.70 

9.76 

9.79 

9.77 
9.72 

9.63 
9.51 

9.36 
9.20 
9.04 
8.87 
8.72 

8.59 
8.49 

8.43 
8.40 

8.43 

8.50 
8.61 

8.77 


29 
30 
30 

30 
30 


28 
27 
26 

23 
21 

17 
14 
II 

6 

3 


5 

9 
12 

15 

16 
16 

17 
15 
13 

10 
6 

3 
3 
7 

II 
16 


Declina- 
tion N. 


+     2  30 


If 


56.9 

55.3 

53.7 
52.2 

50.9 

49.8 
49.0 
48.6 
48.4 
48.6 

49.1 

49-9 
51.0 

52.2 
53.6 

55-1 
56.6 

58.1 

59.6 
61.0 

62.3 

63.4 

64.3 
65.1 

65.7 

66.1 
66.3 

66.3 
66.2 
65.8 


16 
16 

15 

13 
II 

8 

4 

2 

2 
5 

8 
II 
12 

14 
15 

15 

15 
15 
14 
13 

II 

9 
8 

6 
4 

2 
o 
I 

4 
6 


7 
10 

12 


65.2 

64.5 

63.5 
62.3 

61.0  '3 

15 

59.5  ,^ 
58.0  '5 

56.4 


16 


i.ooi       +0.044 
6'.46s    66".93 


0.00 
0.0 


0.00 
-1.0 


78  Ophluchi. 
Mag.  3.7 


Right 
Ascension. 


h 
18 


m 

3 


5.17 

5.35 

5.55 

5.79 
6.05 


18 
20 

24 
26 

27 


6.32 
6.61  ^9 
6.91  3<' 
7.21  3® 

29 

7.80 
8.09^9 

8.36  ^7 
8.61  ^5 
8.84  ^3 

9.05 
9.22 

9.36 
9.46 

9.51 

9.53 
9.51 
9.45 
9.36 

9.23 

9.08 
8.91 
8.74 
8.56 
8.40 

8.26 
8.16 
8.08 
8.05 
8.06 

8.12 

8.23 
8.38 


21 

17 
14 

10 

5 

2 

2 
6 

9 

13 
15 

17 

17 
18 

16 
14 

10 
8 

3 

I 

6 

II 
15 


Declina- 
tioaN. 


+    932 


M 


20 


19 


52.9 

509 
49.0 

^7-3 ;; 


44.5 
43.6 
43.0 
42.9 

43.2 


10 


43-8 
44.8 
46.1  'i 

47-6  :i 

531 
551 
569 

58-7  rt 

60.3,. 
61.8'' 

64.1  " 
65.0? 


19 
20 

18 

18 


65.6 

65.9 
65.9 
65.7 
65.3 


3 
0 

2 
4 


10 
12 


64.6 
63.6 
62.4 
61.0^ 

59.3 ;; 

53-7 


1. 014      +0.168 
i6».3i8    63".28 


0.00 
0.0 


0.00 
-I.o 


APPARENT  PLACES  OF  STARS,  1914 


435 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


Feb. 


I.O 
II.O 

20.9 

30.9 

9-9 


19.8 

Mar.    1 .8 

11.8 

21.8 

31-7 

Apr.  10.7 
20.7 

30.7 
May  10.6 

20.6 

30.6 
June   9.5 

195 
295 

July  9.5 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 

173 
27.2 

Oct.    7.2 

17.2 

27.2 

Nov.  6.1 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


o  Heroolis. 
Mag.  3.8 


Right 
Ascension. 


Sec  d,  Tan  6 
Mean  Place 


h 

i8 

s 
9.88 
0.04 
0.24 
0.48 
0.74 

1.03 

1.33 
1.65 

1.97 

2.29 

2.60 
2.90 

3.18 
3.44 
367 

3.86 
4.03 

4.15 
4.23 
4.27 

4.26 
4.20 
4. 1 1 

3.98 
382 

3.63 
3.42 
3-21 

3.00 
2.79 

2.61 

2.47 

2.36 

2.29 
2.27 

2.31 

2.39 
2.52 


m 

4 


16 
20 

24 
26 

29 

30 
32 

33 

3a 
31 

30 
28 

26 

23 
19 

17 
12 

8 

4 
I 

6 

9 

13 
16 

19 

21 
21 
21 

21 
18 

14 
II 

7 

2 

4 

8 
13 


Declina- 
tion N. 


+  2844 


ft 


48.7 
45.9 

43-2 
40.7 

38.5 

36.7 
35-4 
34-7 
34.5 
34.8 

35.6 
370 

38.7 
40.8 

43-2 

45.8 
48.6 

513 

54.0 
56.6 


28 
27 

25 
22 

18 

13 

7 

2 

3 
8 

14 

17 
21 

24 
26 

28 

27 

27 
26 

24 

590 

Xt    ^    22 

^3-^  16 
64.7  '^ 
66.0  '3 

9 
66.9 

67.4 

67.5 
67.2 

66.5 


// Saglttarii. 
Mag.  4.0 


5 

I 

3 

7 
II 


654 

639 
62.1 

59.9 
57-4 

54.7 

51.9 
49.1 


15 
18 

22 

25 
27 

28 
28 


Right 
Ascension. 


h      m 

18    8 


s 

36.02 
36.22 

36.46 

36.72 
37.01 


20 

24 
26 

29 
31 


31 

33 
33 


37.32 

37.63 

37.96 

38.29 

38.62  32 
32 

38.94  __ 

30.26  2 
^i 
39.57  ^ 

39.85 
40.12 


28 

27 
24 


40.36 

40.57 
40.74 

40.87 

40.96 

41.00 
41.01 
40.96 
40.88 
40.76 

40.62 
40.46 
40.29 
40.12 
39.96 

3983 

39.73 
39.66 

39.64 
3967 


21 

17 

13 

9 

4 


5 
8 

12 

14 

16 

17 

17 
16 

13 

10 

7 
2 

3 
8 


1. 141       +0.549 
ii".240    59".83 


-o.oi 
0.0 


0.00 
-i.o 


39-75  „ 
39-88   3 

40.06 


Declina- 
tions. 


—  21     4 


tt 


64.9 
65.1 

653 

65.5 
65.8 

66.0 

66.1 
66.1 
66.1 

65.9 

657 

65.4 
65.1 

64.7 
64.3 

64.0 

63.7 

63.4 

63.3 
63.1 

63.1 
63.1 
63.1 
63.2 

63.3 

63.4 
63.4 
63.4 
63.3 
63.3 

63.2 
63.1 
62.9 
62.8 
62.8 

62.8 
62.9 
63.0 


2 
2 
2 

3 

2 

I 
o 
o 

2 
2 

3 
3 
4 
4 
3 

3 

3 

I 

2 
o 

o 
o 

I 
I 
I 

o 
o 

I 
o 


I 

2 
I 

o 
o 

I 
I 


VSaglttaill. 
Mag.  3.2 


Right 
Ascension. 


h 
18 


m 
II 


22 


S 
47.17 

^7-39  ,^ 
47.66  ^7 

47.96  f^ 
48.29  33 


48.64 
49.01 
49.38 
49.76 
50.14 

50.52 
50.89 
51.24 
51.57 


35 

37 
37 
38 
38 
38 

37 
35 
33 


24 
20 

16 
10 


52.16 

52.40 
52.60 

52.76 
52.86 

52.91 

52.91 
52.86 

52.77 
52.63 


5 

9 

14 

17 


52.46 
52.27 

52.07 
51.68^9 


19 
20 

20 


1.072 
37».i82 


-0.386 
56".i2 


+0.01 
0.0 


0.00 
-1.0 
[Bph  14] 


51.52 
51.39 

51.31 
51.28 

51.31 

51.40 
51.54 
51.73 


16 

13 

8 

3 
3 
9 

14 
19 


Declina- 
tions. 


-3647 


259 

25.1 
24.4 

23.8 
23.3 

22.9 
22.6 
22.3 
22.1 
22.0 

22.0 
22.1 
22.2 
22.4 
22,8 

23.3 
23.8 

24.5 
25.2 

26.0 

26.8 

27.7 
28.5 

29.2 

29.8 

30.2 

30.5 
30.5 
30.4 
30.1 

29.6 
28.9 
28.1 
27.2 
26.2 

25.3 
24.4 
23.5 


8 

7 
6 

5 
4 

3 

3 

2 

I 
o 

I 
I 
2 

4 

5 

5 

7 

7 
8 

8 

9 
8 

7 
6 


3 
o 

I 

3 

5 

7 
8 

9 
10 

9 

9 
9 


Oroombxidge  2588. 

Mag.  5.4 


Right 
Ascension. 


1.249        -0.748 
48-.5I7     I7".8i 


+0.02 
0.0 


0.00 
-i.o 


h 
18 


m 
12 


s 

56.55 
56.69  '^ 
56.88  '9 
57.12  *^ 
5740 


28 
31 


57.71 
58.04 

58.39 
58.75 
59.10 


33 
35 
36 

35 
35 


34 


59.45 

59.79  ,_ 
60.10  3^ 

60.39  *^ 

60.64  ^^ 

21 

60.85 
61.02  '7 

61.15  '^ 
61.22    7 

61.24    ^ 
3 

61.21 
61.12    ^ 
60.99  ^^ 

60.82  ^7 

60.61  " 

24 

^•37  ,^ 
60.10^7 

59.83  '7 
59.56 
59.30 


27 
26 


59.06 

58.85 
58.69 

58.57 
58.51 

58.50 

58.55 
58.66 


24 

21 

16 

12 

6 


5 
II 


Declina- 
tion N. 


+  42    7 


35-2 

31.9^^ 

28.8  3* 

25.9  '^ 
^^•^  20 


21.4 
19.8 
18.8 

18.5 
18.8 


16 
10 

3 
3 
9 


15 
19 
23 


19.7 
21.2 
23.1 

^5-4  ,^ 

28.1  "7 

30 

31. 1 

34.2  ^^ 

37.4  '' 

40.5  l\ 

43-^  ^S 

46.4 
49.0 

51.4 
53-3 
54-9 

56.1 
56.8 
570 
56.8 
56.0 


26 
24 

19 
16 

12 

7 

2 

2 

8 

12 


J 


54.8 
53-2 

48.6  ^l 

30 
42.8 

39.6  3' 
36.3  33 


16 
21 

25 

28 


1.348      +0.905 

58-.254    46".  12 


-0.02 
0.0 


0.00 
^i.o 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan,    I  .o 

II.O 

20.9 

30.9 

Feb.    9.9 

19.8 

Mar.    1.8 

1 1. 8 

21.8 

31.7 

Apr.  10.7 
20.7 

30.7 
May  10.6 

20.6 

306 
June   9.5 

29.5 

July  9.5 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 

17.3 
27.2 

Oct.    7.2 

17.2 

27.2 

Nov.   6.1 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


86  Draconis. 

Mag.  5.0 


Right 


Sec  8,  Tan  8 
Mean  Place 

D'^a,  Dwa 


h       m 

i8    13 


13 
23 


z8 


s 
20.94 
21.07 

21.30 

21.61  3^ 

22.00^^ 
45 

22.45 

22.95  5® 

23.48  53 
24.03  55 

24.58  55 
S3 
25.11 

25.62  5' 
26.08  ^ 

26.49  4' 

26.83  3^ 

27 

27.10 
27.28 

27.38  'I 
27.40 

27.33  j^ 

27.17 
26.93  ^^ 
26.62  3' 
26.24  3 

25.33  ^^ 
24.82  5^ 

24.29  53 

23.76  53 

23.25  2 

22.77 

22.33  !1 
21.96  37 
21.66  3° 

32 

21.32 
21.29    3 
21.36    7 


Declina- 
tion N. 


+  64  21 

// 

502  ^ 
46.8  34 

lit »« 

40.0 

23 

38.5 

36.8  '7 

35-7 
35.3 
35.6 


XI 

4 
3 
9 


(^Saglttarii. 

Mag.  2.8 


^5 
21 

26 


36.5 
38.0 

40.1 

42.7 

•45.6  ^9 
32 

48.8 

52.2  34 

55.6  34 

59.1  35 

62.4 


65.6 

68.5 
71. 1 

73.3 
751 

76.4 
77.2 

77.5 
77.2 
76.5 

75-2 

73.3 
71.0 

68.3 
65.2 

61.9 

58.4 
54-8 


33 
32 


29 
26 
22 
18 

13 

8 

3 

3 

7 

13 

19 

23 
27 

31 
33 

35 
36 


2.312       +2.084 
24'.  1 14    64". 7 1 


--0.06 
0.0 


Right 
Asccniion. 


h 
18 


m 
15 


-o.oi 

-I.O 


28.06 

28.27 
28.51 

28.79 
29.09 

29.42 

29.76 

30.11 
30.46 
30.81 

31.16 

31.51 

31.84 

32.15 
32.44 

32.70 

32.93 
33.12 

33.27 
33.38 

33.43 
33.44 
33.40 

33.32 
33.20 

33.04 
32.87 

32.69 
32.50 
32.33 

32.18 

32.06 

31.99 
31.96 

31.99 

32.07 

32.20 

32.37 


21 

24 
38 

30 

33 

34 
35 
35 
35 
35 

35 

33 

31 
29 

26 

23 

19 

15 
II 

5 


4 
8 

2 

6 

7 
8 

9 

7 


7 

3 

3 
8 

13 
17 


Declina- 
tions. 


-2951 


ti 


64.9 

64.5 
64.2 

63.9 
63.7 

63.5 

63.3 
63.1 
62.9 
62.8 

62.6 
62.5 
62.4 
62.3 
62.3 

62.4 
62.5 
62.8 
63.1 

63.5 

63.9 
64.4 

64.8 

65.3 
65.7 

66.0 

66.1 
66.2 
66.1 
66.0 

65.6 
65.2 
64.7 
64.2 
63.6 

63.1 
62.6 
62.2 


4 
3 

3 

2 

3 

3 
3 
3 
I 

3 

I 
I 

I 
O 
I 

I 

3 
3 
4 

4 

5 
4 
5 

4 
3 

I 
I 

I 
I 
4 

4 

5 

5 
6 

5 

5 
4 


7  SerpentiB. 
Mag.  3.4 


1.153      -0.574 
29".3oi    56".32 


Right 

Ascension. 


h 
18 


m 
16 


50.60  '7 
50.80 

51.03 
51.29 


so 

23 
36 


+0.02  0.00 

0.0  -1.0 

[Eph  14] 


51.56 
51.85 

52.14 
52.45 
52.75 

53.05 

53.34 
53.62 

53.89 
54.14 

54-36 

54-55 
54.71 
54.83 
54.91 

54.96 
54.96 
54.92 
54.84 
54.72 

54.59 
54-44 
54.27 
54.11 
53.95 

53.81 

53.71 

53-64 
53.60 

53.62 

53.67 

53.77 
53.92 


«7 

39 
39 

31 
30 
30 

29 
28 

37 

25 

33 

19 
16 

13 

8 

5 


4 
8 

12 
13 

15 

17 
16 

16 
14 

10 

7 
4 

2 

5 

10 
15 


Declina- 
tions. 


-255 


28.5 
29.7 
310 
32.1 
33.1 

34-0 

34-6 

34.9 
35.0 
34.8 

34.3 
33-6 
32.6 

31.5 
30.3 

29.0 

27.7 
26.4 

25.2 

24.0 

23.0 
22.1 
21.3 
20.7 
20.2 

19.8 
19.6 
19.6 
19.7 
19.9 

20.3 
20.9 
21.6 
22.4 

234 

24.5 

25.7 
26.9 


12 
13 

IX 

xo 
9 

6 

3 

I 

3 
5 

7 
zo 

XI 
13 

13 

13 

13 
12 

13 

10 

9 

8 
6 

5 
4 

2 
o 

I 
2 

4 

6 

7 
8 

xo 

XI 

12 
12 


^SaglttariL 
Mag.  2.0 


1. 001       -0.051 
5I-.539    i8".8i 


Right 


h 
18 


m 
18 


26.51 
26.72  " 
26.97  '^ 

27.26  '9 

27.58  3' 

33 

27.91     . 

28.27  ^t 
28.63  36 

29.00 
29.37 


Dcdtna. 
tiaa& 


37 
37 
37 


0.00 
0.0 


0.00 
-1.0 


36 
35 
33 


29.74 
30.10 

30.45 
30.78 
31.08  30 

31.36 
31.60 
31.80 
31.96 
32.07 


24 
30 
16 

XX 

6 


32.13 

32.14 
32.10 

32.01 
31.89 


I 
4 
9 

13 
16 


19 
19 
19 


31.73 

31.54 

31.35 
31.16 

30.97   ]l 

30.81 
30.69 
30.60 

30.57 
30.59 


X3 

9 

3 

2 

8 


30.67 
30.80  |3 
30.98  '^ 


-3425 


II 


42.5 
41.9 

41-3 
40.7 

40.3 

39.9 
39-5 
39-3 
39-0 
38.8 

38.7 
38.6 

38.6 

38.7 

38.9 

39-2 
39.6 
40.1 

40.7 
41.3 

42.0 
42.7 

43.4 
44.0 

44.6 

45.0 
45-3 
45.4 
45.3 
45-1 

447 
44.1 

43-4 
42.7 
41.9 


3' 
I 

I 


4i.i8 
40.3  g 
39.5 


1.3X3        -0.685 

37".8ii    34"-o6 


+0.02 
0.0 


0.00 
-i.o 
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Mean  Solar 
Date. 


Jan.    i.o 

II.O 

20.9 

30.9 
Feb.   9.9 

19.9 

Mar.    1.8 

11.8 

31.8 

31.7 

Apr.  10.7 
30.7 

30.7 
May  10.6 

20.6 

30.6 
June  9.5 

295 

Ny  9.5 

19.4 

29.4 

Aug.   8.4 

18.4 
28.3 

Sept.  7.3 

27.2 

Oct.    7.2 

17.2 

27.2 

Nov.  6.1 

16.1 

26.1 

Dec.    6. 1 

16.0 
26.0 
36.0 


109  Hercnlis. 

Mag.  3.9 


Right 


h 
18 

8 
0.69 

0.84 

1.03 

1.25 

1.49 


m 
20 


15 

22 

24 

a? 


29 
30 


1.76 
2.05 

2.35 

2.66  3^ 

2.97  3» 

so 

3.27 

3.57 

3.«5 
4.12 

4.3^ 

4.76 
4.90 
501 
5.07 


30 
28 

a? 

24 
22 


18 

14 
II 

6 

2 


5.09 
506 

500 

4.89 

4-75 

4.59 
4.41 

4.21 

4.02 

3.83 

3.67 
3.53 
3.42 
3.36 
3.34 

3.37 
3-45 
3.57 


3 
6 

II 

14 
16 

18 
20 

19 

19 
16 

14 
II 

6 

2 

3 

8 
12 


Declina- 
tion N. 


+  2143 

34-3 

31.9  '* 
29.6  *3 

=7-^  ,6 

26.0 
24.8 
24.0 
23.8 
24.0 

24.7 
25.9 

27.5 
29.4 

31-5 


12 
8 

2 
2 

7 

12 
16 

19 

21 

24 


24 


33-9 

38.8  ^5 

41.3  '' 
43.7 


24 
22 


45.9 
48.0 

49.8 

51.3 
52.5 

53.4 
54-0 

54.2 
54-0 

53.5 

52.7 

51-4 

49.9 
48.1 

46.0 

43.6 
41.2 

38.7  '5 


21 
18 

15 
12 

9 

6 

2 
2 

5 
8 

13 

IS 
18 

21 
24 

24 


oc  TelescopiL 
Mag.  3.8 


Right 
Ascension. 


h 
18 


m 
20 


24 
28 


8 
34.26 

34-50 

34-78 

35-"  ^^ 

35.48  ^^ 
39 

36.28  ^^ 
36.71  ^^ 
37.14^ 

37.57  ^ 
43 

38.00 

38.42^ 

38.83 

39.22 

39.57 


39.89 
40.17 
40.41 

40.59 
40.71 

40.77 
40.78 
40.72 
40.61 
40.46 


41 
39 
35 
32 


28 

24 

18 

12 

6 

I 

6 

II 

IS 
20 


22 


40.26 
40.04 
39.80  l^ 

39.57  ^ 
39.34 


39.14 
38.98 

38.87 
38.82 
38.84 

38.91 
39.05 
39.25 


23 
20 

16 
II 

5 


14 
20 


Dedinft. 
tiona 


—  46     I 
It 

9.0 
7.6^* 

6,4" 
5-2 

4.2 


12 

10 
8 


3.4 
2.7 

2.2 

1.8 
1.6 

1.6 
1.8 
2.1 
2.6 

3.3 


7 
S 
4 

2 
o 

2 

3 

5 

7 
8 


10 
12 
12 


4.1 
5.1 
6.3 

8.8^3 

13 
10. 1 

12.6 

13.7 
14.6 


13 
12 

II 

9 
7 


15.3 
15.8 
16.0 

15.9 
15.5 

14.8 

13-9 
12.7 

1 1.4 
9-9 

8.4 
6.9 

5-5 


5 

2 

I 
4 
7 

9 
12 

13 
IS 
15 

IS 

14 


jt^zaooxils. 

Mag.  3.7 


Right 


h 
18 


m 
22 


31.75 

31.85 
32.09 

32.47 
32.96 

33.55 
34.22 

34.95 
35.71 
36.48 


10 
24 
38 
49 

59 

67 
73 
76 

77 
74 


37.22 

37.93 
38.58 

39.61  "^l 


71 
65 
56 


39.97 
40.21 

40.33 
40.32 

40.18 

39.92 
39.55 


36 

24 
12 

I 

14 
26 

37 

39.07 1! 

37.83  ^ 
73 

37.10 

36.33 '' 
35.54 
34-73 
33.94 


79 
81 


79 

75 


33.19 
32.50 

31.89 
31.38 
30.98 

30.71 
30.58 
30.59 


69 
61 

51 
40 

27 

13 

I 


Dcdins- 
tiooN. 


+  7241 


tt 


34.6 
31. 1  ^^ 
27.6  ^5 

24.4  '' 
21.5 


29 
24 


I9.I 

17.3 
16.I 

15.6 

15.7 

16.5 

19.8  '9 

25 

28 


18 

12 

5 

I 

8 


22.3 
25.1 

28.2 
31.5 


31 

33 

35 


35.0 

38.4  ^* 
41.8  34 

32 
45.0 
48.0  3<^ 

50.7 
53.0 

54.9 


27 
23 
19 
14 


56.3 
57.3 
57.7 
57.6 
57.0 


10 

4 

I 

6 
12 


55.8 

54-2 
52.0 

49-4  ,„ 
46.4  ^° 

32 


16 
22 
26 


43.2 

39.7 
36.1 


35 
36 


A.  Saglttaiil. 
Mag.  2.9 


Right 
Ascension. 


h 
18 


m 
22 


38.61 
38.80  '9 

39.03  II 

^9.29  ,^ 

39.58  ^9 
31 

39.89  _ 

40.21  ^ 
40.54  33 
40.88  34 

41.22  34 


41.56 
41.89 
42.21 

42.52 
42.80 

43.06 

43.29 
4348 
43.63 

43-74 

43.80 

43.81 

4378 

43.71 
43.60 

43.45 
43.29 
43." 
42.94 
42.77 

42.62 

42.51 

42.43 
42.40 

42.42 

42.49 
42.60 

42.77 


34 

33 
32 

31 
28 

26 

23 

19 

15 
II 

6 


3 

7 
II 

15 

16 
18 

17 
17 
IS 

II 
8 

3 

2 

7 

II 
17 


Declina- 
tion S. 


-2528 


t* 


21.9 
21.8 
21.7 
21.6 

21.5 

21.4 

21.3 

21.2 
21.0 
20.8 

20.5 
20.2 
19.9 
19.6 
19.4 

19.2 
I9.I 
19.0 
19. 1 
19.2 

19.4 
19.6 
19.9 
20.2 
20.4 

20.6 
20.8 
20.9 
20.9 
20.8 

20.6 
20.4 
20.1 
19.8 

19.5 

19.2 
19.0 
18.8 


2 
2 

3 

3 
3 

3 

2 

2 

I 
I 
I 
I 
2 

2 

3 

3 

2 

2 

2 
I 
o 

I 
2 

2 

3 
3 
3 
3 

2 
2 


Secd.Tand 
Mean  Place 


1.076      -(0.398 
i'.973    47".o8 


1.440      -1.037 
35-.8IS      o".9o 


3.362      +3.209 
36-.588    44".6i 


1. 108      -0.476 
39«.8o3    i3".oo 


D'^a,  Dm  a 
D*<J,  Dm* 


■0.01 
0.0 


0.00 
-1.0 


-K).03  -fO.OI 

0.0  -1.0 

(SphM) 


-0.08 

0.0 


-0.02 

-1.0 


+0.01 
0.0 


0«00 
-1.0 
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APPARENT  PLACES  OF  STABS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    i.o 

II.O 

20.9 

30.9 
Feb.    9.9 

19.9 

Mar.    1.8 

11.8 

21.8 

317 

Apr.  10.7 
20.7 

30.7 
May  10.6 

20.6 

30.6 
June  9.6 

195 
29-5 

July  9.5 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 

17.3 

27.3 
Oct.    7.2 

17.2 

27.2 

Nov.  6.1 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


Sec  St  Tan  d 
Mean  Place 


D>a,  Dm  a 


c  SexpentlK. 
Mag.  5.4 


Rlffht 
Asomsioa. 


h       m 
18     25 


s 

1.32 
1.48 

1.68 
1.90 

2.15 


16 
20 
22 

25 
27 


Declina- 
tions. 


2.42 
2.70 
3.00 

3.60  2° 


28 

30 


3.90 
4.20 

4.48 

4-75 
5.01 

5.24 
5-44 

5.73 
5.82 

5.87 
5.88 

5.84 
5.77 
567 

5.54 
5.38 

5-22 

4.90 

4.76 
4-65 

4-57 
4-53 
4-54 

4-59 
4.68 

4.82 


30 

30 
28 

27 

26 

23 

20 
16 

13 
9 
5 


4 
7 

13 

16 
16 

17 
15 
14 

II 
8 

4 

I 

5 

9 

14 


2     2 


/# 


39-9 

41.2  ^3 

42.4  " 

«-^  Z 

44.6  ^l 

45-4   g 
46.0 

463   I 
46.4 

46.1  3 

S 

45-6   » 
44.8   * 

43.8  " 
42.6  " 

41.3  '^ 

40.0 
38.6^ 

37.2  '* 

35-8  '^ 
34-6  " 

II 

33.5 

32.5 
31.6 

30.9 
30.4 


30-0 
29.7 
29.6 
29.7 
29.9 

30.3 

30.9 
31-6 

32.4 
33.4 

34-5 
35-7 
36.9 


10 

9 

7 
5 
4 

3 

I 


1  Aqnllie. 
Mag.  4.1 


Ri«ht 
Ascension. 


7 
8 

10 

II 

12 
12 


h 
18 


m 
30 


30.52 
30.68 
30.88 
31IO 

31-35 

31.62 

31.91 
32.21 

32.52 
32.83 


16 
20 
22 

25 
27 

29 

30 
31 
31 
30 


3313 
33.44  ^' 
33.73    I 
34.01 

34.27 


Dedinar 
tionS. 


28 
26 

24 


34.51 
34.72 
34.90 
35.04 
35.14 

35.20 

35.21 

35.19 
35.12 

35.02 


21 
18 

14 
10 

6 

I 
2 

7 
10 

13 


15 
16 

17 


1. 001      -0.036 
I2".430    3o".29 


0.00 
0.0 


0.00 
-1.0 


34.89 
34.74 
34.58 

34.41  ,, 

34.26  '5 

14 

34.12 
3401 

33.93 
33.89 
33.89 


XI 

8 

4 

o 

6 


33.95    _ 

34.04 ,: 
34.18  ^ 


-818 


tf 


27.6 
28.5 

29.4 
30.2 

30.9 

31.5 
31.8 

32.0 

32.0 

31.7 

31.2 

30.5 
29.7 

28.7 

27.7 

26.6 

25.5 

24.5 

235 
22.6 

21.8 
21. 1 
20.5 
20.1 
19.7 

19.5 
19.4 

19.4 

19.4 

19.6 

19.8 
20.2 
20.6 
21.2 
21.8 

22.6 

23.4 
24.2 


9 
9 

8 

7 
6 

3 

2 

o 

3 

5 

7 
8 

10 

10 

II 

II 
10 
10 

9 
8 

7 
6 

4 

4 

2 

X 

o 
o 

2 
2 

4 

4 
6 

6 

8 

8 
8 


CPavonls. 

Mag.  4.x 


Right 
Ascension. 


1. 01 1        -0.146 
3i".626    x8".ii 


0.00  0.00 

+0.1  -I.O 

[Bphi4) 


h 
18 


m 
32 


55.87  ,„ 
56.25  f^ 

56.75  ^ 

57.35 
58.04 


58.80 
59.61 
60.47 

61.35 
62.24 

63.12 

63.99 
64.82 

65.60 

66.31 

66.95 

67.49 

67.93 
68.25 

68.45 

68.53 
68.48 

68.31 

68.03 

67.64 


69 
76 


81 
86 
88 

89 
88 

87 
83 
78 
71 
64 

54 
44 
32 
20 

8 

5 

17 
28 

39 
47 


54 


67.17 
66.63 
66.06  57 
65.48  5» 
64.91 


64.39 
63.94 
63.59 
63.35 
63.24 

63.27 

63.43 
6373 


57 
52 

45 
35 
24 

IX 

3 

16 
30 


Deciina- 
tionS. 


-7130 


fr 


20.5 

15.2 
12.8  ^4 
10.7  " 


8.9 

7.5 
6.4 

5.7 
5.3 

5.4 
5.8 

6.6 
7.8 
9.3 


18 

14 
II 

7 

4 

I 

4 

8 

12 

15 
18 


II. I 
13.I 

17.8  ^^ 
25 


20 
23 


20.3 

22.8 
25.2 
27.4 

295 
31.2 

32.5 
33.4 
33.8 

33.8 
33.2 


25 

24 
22 

2X 

17 
13 

9 

4 
o 
6 

XI 


16 


32.1 
28.6  '9 

23.7  ,^ 


21.0 

18.2 

15.4 


28 
28 


3.152     -2.990 
S9''.375    "".38 


+0.08 

40.X 


+0.03 
-X.O 


aLjnt. 

Mag.  0.1 


Right 


h 
18 


33 


59-95  „ 
60.07" 

60.24  *' 

60.45  " 
60.70  II 

60.98 
61.29^^ 

61.62  33 

61.96  34 

62.30  34 
34 

62.64 

62.98  34 

63.30  II 

63.59  '^ 
63.86  ^7 
24 
64.10 
64.29  '^ 

64.44  ]i 
64.54  '^ 
64.59 

64.59  ^ 

64.45  '^ 
-     14 


Dedin»> 
tianN. 


5 
o 


18 

21 


64.3 
64.13 

63.92 
63.68  ^^ 

63.43  II 
63.18^5 

62.93  II 

62.70 
62.50  'I 

62.34  '^ 
62.21 

62.14 


62.12 
62.15 
62.24 


13 

7 

2 


3 
9 


+  3841 


n 


61.4 

58.3  J 

55-^  28 
49.9  ^l 
47.8 


46.2 

45.1 
44.6 

44.7 

45.5 
46.7 

48.5 
50.7 
53.3 


x6 

XX 

5 

X 

8 

X2 

x8 

22 
26 
98 


31 
31 

31 


56.1 
59.2 
62.3 

^5-4  ^ 

68.4  3« 
30 

74.1  '^ 

76.5  "" 

78.6  " 

80,3 


81.6 

82.6 
83.1 
83.1 
82.6 

81.7 
80.3 

78.5 
76.3 
73.7 


17 
13 


xo 

5 

0 

5 
9 

14 

x8 
22 
36 
28 


70.9 

67.9  J 
64.8  3* 


X.283      40.80X 
6x".6ox    7o".86 


-0.02 

40.I 


-o.oi 

-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    i.o 

II.O 

20.9 

30.9 
Feb.    9.9 

19.9 
Mar.  1.8 
11.8 
21.8 
31.3 

Apr.  10.7 
20.7 

30.7 
May  10.6 

20.6 

30.6 
June  9.6 

19.5 

29.5 

J«ly    9-5 

19.5 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 

17.3 

27-3 
Oct.    7.2 

17.2 

27.2 

Nov.  6.2 

16.1 

26.1 

Dec    6.1 

16.0 
26.0 
36.0 


Sec  S,  Tan  S 
Mean  Place 


8  Aqnllie. 
Mag.  4.7 


Right 
Aaociision. 


h 

18 


m 

37 


8 

32.85 
33.01 
33.20 

33.42 
33.67 


x6 

32 
27 


28 


33-94 
34.22 

34.52  II 
34.82  5° 

35.13^' 

35.44  „ 
35-75  :' 

36-33  z 
36.60  ^7 

24 

36.84 

37.06 

37.25 
37.39 
37.50 


22 


19 
II 

6 


37.56 
37.59 
37.57 
37.51 
37.41 

37.28 

37.13 

36.97 
36.81 

36.65 

36.51 
36.40 

36.31 
36.27 

36.27 

36.31 
36.40 

36.54 


3 

2 

6 
10 
13 

IS 
16 

16 

16 

14 

II 

9 
4 
o 

4 

9 
14 


Dedinar 
tionS. 


-98 


0t 


18.0 
18.8 
19.6 
20.3 
20.9 

21.4 
21.7 

21.8 

21.7 
21.4 

20.9 
20.2 

19.3 

18.4 
17.3 

16.2 

15.2 
14.1 

I3.I 

12.2 

".5 
10.8 

10.3 

9.8 

9-5 

9.3 
9.2 

9.2 

9.3 
9.4 

9.6 

9-9 
10.3 

10.8 

11.4 

12. 1 
12.8 
13.6 


8 
8 

7 
6 


3 

I 

I 

3 

5 

7 

9 

9 
II 

II 

10 
II 
10 

9 

7 

7 

5 

5 

3 
2 

I 
o 

I 
I 
2 

3 
4 

5 
6 

7 

7 

8 


1.013 
33'.95» 


-0.161 
8".47 


0.00 

+O.X 


0.00 
-1.0 


^SaclttaxiL 
Mag.  3.3 


Rl«fat 

Ascension. 


18 


h      m 
18    40 

5*83 
6.01 

6.22  " 

^•74  Z 
7-36  '' 

7.69  ^^ 
8.03   34 

8.37  ^^ 

35 
8.72 
9.06  3-* 

33 


9-39 
9.71 

20.01 

20.29 
20.54 

20.75 
20.92 
21.04 

21.12 
21.15 
21.14 
21.08 
20.98 

20.84 
20.68 
20.50 
20.32 
20.15 

19.99 
19.87 
19.78 

19.73 
19-73 

19.78 
19.88 
20.03 


32 

30 
28 


25 
21 

17 
12 

8 

3 

I 

6 
10 
14 

16 
18 
18 

17 
16 

12 

9 

5 
o 

5 

10 
15 


Dedina- 
tioaS. 


-27     4 


ft 


57.7 
57.4 

57-1 
56.8 

56.5 

56.2 

55.9 
55.6 
55.2 
54.8 

54.4 
54.0 

53.6 
53.2 
52.9 

52.7 
52.6 

52.5 
52.6 

52.7 

53.0 

53.3 
53.6 
54.0 

54-4 

54.7 
55.0 

55.1 
55.2 
55.2 

55.1 
54.8 

54.5 
54.2 
53.8 

53.4 
53.0 
52.6 


3 
3 
3 
3 
3 

3 
3 
4 
4 
4 

4 
4 
4 

3 

2 

I 
I 


3 
3 
4 
4 
3 

3 

I 

I 
o 

I 

3 

3 
3 

4 
4 

4 
4 


I.123       -0.511 
i7«.oi8    48".3a 


+0.01        40.01 
+0.1  -1.0 

[£ph  14) 


110  Heronlis. 

Mag.  4.3 


Right 

Ascension. 


h      m 
18    41 

8 
56.29 

56.42 
56.58 
56.78 
57.01 


57.26 

57.54 
57.83 
58.13 
58.44 

58.74 
59.04 

59-34 
59.62 

59.87 


13 
16 

20 

^3 
25 

28 
29 

30 
31 
30 

30 
30 
28 

25 
23 


21 
16 


60.10 

.60.31 

60.47 
60.60*3 

60.68    * 


60.72 
60.72 
60.68 
60.59 
60.46 

60.31 
60.14 

59.95 
59.76 

59.57 

59.40 
59.26 

59-14 
59.06 

59.03 

59-04 
59-09 
59.19 


4 
9 
3 

5 

7 
9 
9 
9 

7 

4 
2 

8 
3 


5 
10 


Dedinar 
tioaN. 


+  2027 


ft 


38.3 

35-9 
33-5 
31.3 
29.4 

27.7 
26.5 

25.7 
25.3 
25.5 

26.1 
27.2 
28.7 

30.5 
32.7 


24 
24 
22 

19 
17 

12 
8 

4 

2 

6 

II 

15 
18 

22 

23 


24 

25 
25 


35.0 
37.4 
39.9 

44.8^4 
23 

47.1 
49.2 
51.0 
52.6 
54.0 


21 
18 
16 

14 

10 


55.0 

55.7 
56.0 

56.0 
55.7 

55-0 
54-0 
52.6 

51-0 
49.0 


7 

3 
o 

3 

7 

10 

14 
16 
20 
21 


42.2    ^ 


1.068  +0.373 

57-.580    47".58 


-o.oi 
+0.1 


0.00 
-1.0 


6  AqniUe. 
Mag.  4.5 


Ritlit 


h      m 
18    42 


35.58 
35.72 
35.90 
36.12 

36.35 


14 
18 

22 

23 
26 


28 


36.61 

3^-^9  ,„ 
37.18  "9 

37.48  3^ 
37.78 


38.09 

38.39 
38.69 

38.97 
39-24 

39.48 
39.70 
39.88 
40.03 
40.14 

40.20 
40.23 
40.21 
40.15 
40.06 

39.93 
39.78 
39.62 

39.46 
3930 

39.16 

39.04 

38.96 

38.91 
38.90 

38.94 
39.02 

39.14 


30 
31 

30 
30 
28 

27 
24 

22 
18 

IS 
II 

6 

3 

2 

6 

9 
13 

IS 
16 

16 

16 

14 

12 
8 

5 

I 

4 

8 
12 


Dcdina- 
tionS. 


-    450 


// 


36.1 

37-2 
38.2 

39-1 
39.9 

40.6 
41.0 

41.3 
41.2 

40.9 

40.4 

39-6 
38.6 

37.4 
36.2 

34.9 
33.6 

32.3 
31.0 

29.9 

28.9 
28.0 
27.2 
26.6 
26.1 

25.8 
25.6 

25.5 
25.6 

25.7 

26.0 
26.5 
27.0 

27.7 
28.5 

29.4 
30.4 
31.4 


II 
10 

9 
8 


4 

3 
I 

3 

S 

8 
10 
12 
12 

13 

13 

13 

13 
II 

10 

9 
8 

6 

S 
3 

2 
I 
I 
I 


S 

5 

7 
8 

9 

10 
10 


1.004      -0.085 
36".682    26".64 


0.00 
+0.1 


0.00 
-1.0 
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APPABENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


A.Payoiiii. 

P'Ljim. 

50 1)zacoiiis« 

(TSHPlttatU. 

Mean  Solar 

Mag.  4.4 

War.  3.4-4-1 

Mag.  5.4 

Hag. 

2.1 

Date. 

Richt 

Dedina- 

Right 

Dedtna- 

Bight 

Dedina- 

Right 

Derlina- 

tiona 

^f*^***^!' 

tiflnN. 

AaocBsion. 

tinnN. 

Ajccasion. 

ticm  S. 

h      m 

•      f 

h      m 

•      t 

h      m 

•      t 

h      in 

•      f 

18    44 

—  62  17 

ft 

18    46 

-1-3315 

00 

18  49 

+7519 

00 

18    49 

—  2624 

Jan.     I.O 

12.80 

23-6  „, 

t 
52.75  , 

35.1 

• 
3.37    , 

50.8 

54-79  ,6 
54-95  I 
55.15  ~ 

26.1 

II.O 
2I.O 

13.07  '^ 
1342  ]l 

21.3  "3 
19.0  *3 

52.86 
53.01  *5 

294  ,, 

it  ^^ 
352  „ 

47.3  J 

43.9  ^: 

25.8  3 

25.5  ; 

30.9 

13.83  ^' 

'^■9  'rl 

53.20  ^ 

26.7  11 

3-84  it 

40.6  33 

55-39  ,t 
55-65  ,^ 

25.2  I 

Feb.    9.9 

.4.30^5 

15.0  '9 

17 

53-43  J 

24.3  '* 

20 

4-3^  tl 

37-6  ^- 

24.8^ 
0 

19.9 

H-83    , 
1 5-39  ,° 

*3-3  „ 

5369  ,„ 

^0  ^  ^'^ 
20.7 

492  „ 

350  „ 

55.94  „ 

24-5  , 

Mar.    1.8 

"-9  t 

53.98  ^9 

5-63  J! 

32.9  " 

56.25  3^ 

24.2  3 

11.8 

15.98  » 
16.60^ 

10.8  " 

54.29  11 

19.6  "^ 

6-43  j; 

728  !| 

31-4  'S 

56.58  ^3 

23.8  t 

21.8 

9-9   ! 

54.61  3» 

19.1       ^ 

30.5   ' 

56.91  ^ 

23.3 : 

31.8 

62 

17.22  ^ 

9-4,' 

54.94  3^ 

33 

19.2    I 

8.16  8» 
88 

2 
30.3      , 

4 

57.25  ^ 
35 

22.8  5 

4 

Apr.  10.7 

17.84  , 
18.45  t 

9-2 

55.27  ,^ 

19.8 

9.89  *5 

3^-7  „ 

57.60 
57-94  ^* 

"^6 

20.7 

9-3    ' 

55.59  ^ 

20.9    " 

3'-8  " 

21.8  ^ 

30.7 

»9-«5  ": 

9.8    5 

5590  11 

22.6  *7 

10.68  79 

33-5  11 

58.27  33 

21.3  ^ 

May  10.7 

19.62    ^' 

10.5  ,. 

56.20  3^ 

24.6 

"•38^ 

35-7  " 

38.3  '^ 
30 

58.6033 

20.9  ^ 

20.6 

20.14  ^! 

11.6  " 

13 

5^-47  Z 

27.0  ^ 

87 

"•985 

58-90  i: 

20.5^ 

30.6 

20.62 

"•9  ,6 

5^-7 1  ,„ 

29.7  ,„ 

12.46 

4' -3  „ 

59-^8 ,, 
59.44  „ 

20.2 

June  9.6 

21.04;*^ 

56-91    ! 

3^-6  2 

I2.8I  35 

44-5  ^J 

19.9  3 

19-5 

21.39 

57-08  ]l 

35-5   ' 

13.02  " 
13.08    I 

47-9!: 

59-65  \l 
59.83   * 

19.8  I 

295 

21.66^7 

18.2  ^9 

57- 20  " 

38-5  t 

51.4^5 

19.8^ 

July    9-5 

21.85  '^ 
10 

20.3  " 

21 

57.28  « 

2 

4^-5  a8 

12.99  ,J 

54.9  \l 

59-97   * 
9 

19.9  ^ 

195 

21.95  ^ 

22.4 

57.30     , 

44-3  ,6 
46.9  '° 

12.76 
12.38  3; 

58-3  „ 

60.06 

20. 1 

29.4 

21.97  I 
21.89 

24-5  " 

57.28     I 

61.5  ^' 

60.10    * 

20.3  * 

Aug.   8.4 

26.5  'I 

57.21     7 

49.2  ^ 

11.87  s 

644  'J, 

60.08    ' 

20.7  ^ 

18.4 

^'•74'f 

28.3   » 

II 

57.10  ", 

51.3  " 

1 1 .24    3 

67-' 

60.03    ^ 

21.0  ^ 

28.3 

21.51  '3 

29.8  ^5 

56.95  '1 

53.0  ^7 

10.51  " 

69.3" 

59.94    ' 

21.4  ^ 

29 

13 

18 

14 

83 

19 

13 

3 

Sept.  7.3 

21.22 

31. 1    „ 

56.77  „ 

54-4  ,„ 

8.80 '^ 

7*-2  ,, 

59-81 
59-65   ; 

21.7 

17.3 

20.88  2^ 

32.0   9 

56-56  " 

55.4  '° 

72.6  '^ 

73-4 ; 

22.0  -^ 

27.3 

20.51  ^7 
20.13 

32.5    ; 

56.34  " 

55-9  : 

7-87  g 

691  r! 

59-48   J 
59-30  » 

22.2    ^ 

Oct.    7.2 

32.6    I 

56-"!' 

56.0   ' 

73-8   * 

22.4   ^ 

17.2 

10.76  ^'^ 
35 

32.3    3 

55-88  »3 

21 

55.7   I 

'•'"« 

73-7   I 
7 

59.13  J, 

22.4 

I 

27.2 

19-41  _ 

31.5  „ 

55.67  ,a 

54-9  „ 

':°^S 

73.0  „ 

58.97  „ 

22.3 

Nov.  6.2 

19.11  3° 

30.2    3 

55-49  '^ 

53-7  " 

58.84   3 

22.2 

16.1 

18.88  ^3 

28.6  '<* 

10 

55.33  „ 

52.1  '^ 

3-37  ^' 

58-74  't 

21.9  ;J 

26.1 

18.73  't 

26.7  ^9 

TT 
55.22    " 

5°-=^  '! 

2.67  7° 

65.1  '^ 

58.69   s 

21.6  3 

Dec.    6.1 

18.66    7 

24.6  " 

55.15        ' 

47-9  'i 

2.10  *' 

58.68    * 

21.3  f 

3 

23 

^^      ^      2 

a6 

43 

30 

4 

4 

16.0 

18.69 

"•3  .. 

55.13      , 

45.3  ,. 

^•67  „ 

62.1 

58.72    „ 

20.9 

26.0 

18.81  " 

19.9  "t 

55.16    3 

42-5 :; 

»-4o,! 

58.8  33 

58.81    9 

20.6  '^ 

36.0 

19.02  ^' 

.7.4  '' 

8 
55.24 

39.6  "9 

1.29 

55-3  ^' 

58.94  '^ 

20.2  ^ 

Sec  d,  Tan  d 

3.150      --1.903 

1. 196       +0.656 

3.949     +3.820 

1.1x6 

-0.496 

Mean  Place 

IS-.089    X4".5S 

54'.275    43".89 

9' .344    58".i7 

55'.9S4 

x6".4S 

DVa,  D»a 

+0.05        +0.02 

-0.02        -o.oi 

-o.io        -0.05 

+0.01 

+0.01 

T)^S,  D»5 

+0.1          -1.0 

40.I               -1.0 

+0.1          -1.0 

+0.1 

-1.0 

1          k. 

1 

[Eph  14) 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeanSoiar 
Date. 


Jan. 


Feb. 


i.o 

II.O 
2I.O 

9-9 


19.9 

Mar.    1.8 

11.8 

21.8 

31.8 

Apr.  10.7 
20.7 

30-7 
May  10.7 

30.6 

30.6 
June  9.6 

19.5 
295 

July  9.5 

195 
29.4 

Aug.  8.4 
18.4 
28.4 

Sept.  7.3 

17.3 

27-3 
Oct.    7.2 

17.2 

27.2 

Nov.  6.2 

16.1 

26.1 

Dec.    6.1 

16. 1 
26.0 
36.0 


Sec  S,  Tan  d 
Mean  Place 


ODzaconls. 

Mag.  4.8 


Right 


h      m 
18    49 

53.27    . 
53.33  ,^ 


53.70 
53.99 

54.34 
54.73 
55.17 
55.63 
56.11 

56.59 
57.05 
57.49 
57.90 
58.26 

58.56 
58.80 
58.98 
59.08 
59.10 

59.05 

58.93 

58.73 
58.48 

58.16 

57.80 

57.40 

56.98 

56.55 
56.12 

55.70 
55.32 
54.98 
54.70 
54.49 

54-34 
54.28 

5429 


29 

35 

39 
44 
46 
48 
48 

46 
44 
41 
36 

30 

24 

18 

10 


12 
20 

25 
32 
36 

40 
42 
43 
43 
43 

38 
34 

2S 

21 
15 


taonN. 


+  59  16 


tt 


50.9 
47.4 
44.0 

40.7 
37.7 

35.2 

33.2 

31.7 

30.9 
30.8 

31.3 
32.5 
34-2 
36.4 
39.1 

42.2 

45.5 
48.9 

52.4 
55.9 

59.2 
62.4 

65.3 

67.9 
70.1 

71.9 
73-2 
74.0 

74.3 
74.1 


35 
34 

33 
30 

25 

20 

15 
8 


12 

17 
22 

27 
31 

33 
34 
35 
35 
33 

32 

29 
26 

22 

18 

13 
8 

3 

2 

8 


13 
18 

22 


73.3 
72.0 

70.2 

68.0 

65.3  '' 
31 

62.2 
58.9  ^^ 


55.5 


34 


1.958       +1.683 
S6«.o66    58".67 


0  Sexpentis  pr, 
Mag.  4.5 


Ricbt 


h 
18 


51 


8 
55.50 

55.63 

55.79 

55.99 
56.21 


13 
16 

20 

22 

25 


27 
28 

29 


56.46 

56.73 
5701 

57-30 

57.60  3^ 
30 

57.90 
58.20 

58.49 
58.77 
59.04 


59.28 
59.50 
59.69 
59.84 
59.94 

60.01 
60.04 
60.02 

59.96 
59.87 


30 
29 

28 

27 
24 


22 

19 

15 
10 

7 

3 
2 

6 

9 

12 


59.75  ^^ 
59.60  '5 

59.43  '^ 

59.27 
59.10 

58.95 
58.83 

58.73 
58.67 

58.65 

58.67 

58.73 
58.84 


16 

17 
IS 

12 

10 

6 


zi 


D«cliiiap 

tiooN. 


+    45 


tf 


17.9 
16.4 
14.9 

13.5 
12.2 

II. 2 
10.5 
10. 1 
10.0 
10.3 

10.9 

II.8 
13.0 

14.5 
16.1 

17.8 

19.5 
21.3 
23.1 
24.7 

26.3 
27.7 
28.9 
29.9 
30.8 

31.4 
31.8 
32.0 
32.0 
31.8 

31.4 
30.8 

29.9 

28.9 

27.7 

26.4 

24.9 
23.4 


15 

15 

14 

13 
10 

7 

4 

I 

3 
6 


4 

a 

o 

9 
6 

4 

2 

o 

2 

4 

6 

9 
10 

12 
13 

15 

15 


1.003       +0.071 
56«.635    ay".  15 


S  Lyne. 

Var.  4.0-4.7 


Right 
Aaoension. 


h 
18 


m 
52 


8 
41.25 

41.34 
41.48 

41.67 

41.91 


9 
14 
19 
24 
28 


42.19 
42.49^ 
42.83  ^ 
43.18^5 

43-55  II 
36 

43.91 
44.27  3J 
44.62  '^^ 

44.94  11 
45.24  I 

45.50 

45.72 

45.89 
46.01 

46.07 


22 

17 

13 

6 


4 
10 

14 


46.08 
46.04 

45.94 
45.80 

45.61  '9 
23 

45.38 
44.86  ^7 


25 


44.57 
44.29 

44.03 
43.79 
43.59 
43.43 
43.31 

43.26 
4325 
43.31 


29 
28 

26 


24 
20 

16 

12 

5 

I 
6 


DcdiiiA- 
tionN. 


+  43  49 

It 

48.2 

45.0  3^ 
41.8  3^ 
38.8  ^^^ 

36.1  ^7 


33.8 
32.0 

30.7 
30.0 

29.9 

30.5 
31.6 

33.3 
35.5 
38.1 


23 

18 

13 

7 

I 

6 

II 

17 
22 

26 

28 


40.9 

440  3' 

47-3  ^^ 

50.5  11 

53.8  33 
31 

56.9 

59.9  ^"^ 

62.6  ^7 

64.9  '^ 
67.0 


21 
16 


68.6 
69.8 

70.5 
70.7 
70.5 


12 

7 

2 


13 


69.8 

68.5 
66.8  '7 

64.7  " 

62.2  ^5 

28 

59-4  ,^ 
56.4  ^^ 
53.2^ 


1.386      +0.960 
43".  no    56".24 


^  AqniUe. 

Mag.  4.2 


Right 


h      m 

18  55 


8 
41.91 

42.02 

42.18 

42-37  II 
42.59  " 

42.83 
43-09 

43-66  '9 
43.96  3« 

44.26 

44-57^^ 
44.86 

45.14 
45.41 


II 
16 


36 
28 


29 
28 


45.65 

45.87 
46.05 

46.19 

46.29 

46.35 

46.37 

46.34 
46.28 

46.17 

46.04 
45.88 

45.71 
45.52 

45.35 

45.18 
45.04 
44-93 
44.85 
44.81 

44.82 
44.87 
44.96 


27 
24 


22 

18 

14 
10 

6 


3 
6 


6 

7 
9 
7 
7 

4 

I 

8 

4 
I 

5 
9 


Dedina- 
tionN. 


+  1456 


## 


53.6 
51.6 

49.5 
47.6 

45.8 

44.4 

43.3 
42.6 

42.3 
42.5 

43.1 
44.1 

45.5 
47.2 
49.1 


20 
21 

19 
18 

14 
II 

/ 

3 
2 

6 

10 

14 

17 

19 
21 


23 


51.2 

53-5  ,, 

55-8  II 
58.1  ^3 

60.3" 
21 

62.4 

64.3  '^ 
66.0  ^7 

67.5  II 

68.8  '3 

9 

69.7 

70.4 
70.8 

70.8 

70.6 


7 
4 
o 

2 

5 


70.1 
69.2 
68.1 
66.7 
65.1 

63.2 
61.2 
59-2 


9 
II 

14 
16 

19 

20 
20 


1.035      +0.267 
43".i35    63".48 


D^  d.  Dm  S 


-0.04 
+0.1 


-0.03 

-1.0 


0.00  0.00 

+0.1  -1.0 

[Bi>hi4] 


-0.0a 
+0.1 


-0.01 
-1.0 


-O.OI 
+0.1 


0.00 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


.Mean  Solar 
Date. 


Jan.    I  .o 

II.O 
2I.O 

309 
Feb.    9.9 

19.9 

Mar.    1.8 

II. 8 

21.8 

31.8 

Apr.  10.7 
20.7 

30.7 
May  10.7 

20.6 

30.6 
June  9.6 

195 

295 

July    9-5 


Aug. 


19.5 
29.4 

8.4 
18.4 
28.4 


Sept.  7.3 
17.3 

27.3 
Oct.    7.2 

17.2 

27.2 

Nov.   6.2 

16.1 

26.1 

Dec.    6. 1 

16.1 
26.0 
36.0 


Sec  S,  Tan  d 
Mean  Place 


Dips,  DiaS 


Mag.  3.3 


Right 
Ascension. 


h 
18 


m 

55 


42.04 

42.15 
42.29 

42.47 
42.69 


II 

14 
18 

22 

26 


43-23 

43.53  ^^ 

43.84  l\ 

44.17,, 
33 

4450 

44.82  3^ 

45.14^'' 

45.44 

45.71 

45.96 
46.17 

46.35 
46.48 

46.56 

46.60 

46.59 

46.53 

46.43 
46.29 

46.11 

45.91 
45.70 

45.47 
45.25 

45.04 
44.85 
44.70 
44.58 
44.51 

44.48 
44.50 
44-57 


30 
27 

21 
18 

13 
8 

4 

I 

6 

10 

14 
18 

20 
21 

23 
22 

21 

19 

15 
12 

7 
3 


Declina- 
tion N. 


+  3233 


ft 


67.0 
64.2 
61.4 

58.7 
56.3 

54.2 
52.6 

51.5 
51.0 

51.0 

51.6 

52.7 
54.3 
56.3 
58.7 


28 
28 
27 

24 
21 

16 

II 

5 
o 

6 

II 
16 
20 

24 
26 


CSaglttaill. 
Mag.  2.7 


61.3 
64.1 
67.1 
70.1 
73.0 


28 

30 

30 
29 

28 

80.8  ^^ 
82.9 " 
84.7 


86.2 
87.2 
87.8 
88.0 
87.8 


18 
15 


10 

6 

2 
2 

7 


87.1 
86.0 

82.6  '9 
80.4  " 


II 

15 


77.9 
75.2 

72.4 


25 

27 
28 


Right 
Ascension. 


1. 187        +0.639 
43'.567    75".26 


-0.02 
+0.1 


-o.oi 

-I.O 


h 
18 


m. 

57 


16 


8 
7.24 

7.60^^ 

7.84  '^ 
8.11^7 

29 

8.40 

8.71  ^' 
33 

35 

35 

35 

0.09 


9.04 

9.39 
9.74 


0.44 
0.79 
1.^3 
1.45 

1-74 
2.01 

2.24 

2.44 

2.58 

2.68 

2.73 

2.73 
2.68 

2.58 

2.45 
2.29 

2.12 

1.93 
1.75 

1.58 
1.44 

1.34 
1.28 

1.26 

1.29 
1.38 
1.51 


35 
35 
34 
32 
29 


27 

23 
20 

14 
10 

5 
o 

5 
10 

13 

16 

17 

19 
18 

17 

14 

10 

6 

2 

3 

9 
13 


Declina- 
tions. 


-30'  O 


tf 


24.9 
24.4 
23.8 

233 
22.7 

22.1 
21.6 
21.0 
20.5 
19.9 

19.4 
18.8 
18.4 
18.0 
17.6 

17.4 

17.3 

17.4 

17.5 
17.8 

18.2 
18.7 
19.2 
19.7 
20.3 

20.8 
21.2 

21.5 
21.6 

21.7 

21.6 
21.3 
21.0 
20.5 
20.0 

19.4 
18.8 
18.2 


5 
6 

5 
6 

6 

5 
6 

5 
6 

5 

6 
4 

4 

4 

2 

I 

I 
I 

3 
4 

5 

5 

5 
6 

5 

4 
3 

X 

I 
I 

3 

3 

5 

5 
6 

6 
6 


1.155      -0.577 
8".430    i5"-o7 


+0.01         +0.01 
+0.1  -i.o 

[Eph  14] 


C  Aqnllie. 
Mag.  3.0 


Right 
Ascension. 


h 
19 


m 
I 


t 
26.21 

26.32  " 
26.47  ^5 
26.66  '9 
26.87  " 


27.11 

27.37 
27.64 

27.93 
28.23 

28.53 
28.83 

29.13 

29.42 

29.69 

29.93 

30.15 

30.34 

30.49 
30.60 

30.67 
30.69 
30.67 
30.61 

30.51 

30.38 
30.23 
30.06 
29.88 
29.70 

29.54 
29.40 

29.29 

29.21 

29.17 

29.17 
29.21 
29.30 


24 

a6 
27 
29 

30 

30 

30 

30 
29 

27 
24 

22 

19 

15 
II 

7 

2 
2 
6 
o 


4 
I 

8 

4 
o 

4 
9 


Dedina- 
tionN. 


+  1343 


/» 


56.8 

54.8 
52.8 

50.9 
49.3 

47.9 
46.8 

46.1 

45.9 
46.0 

46.6 

47.6 
49.0 
50.6 

52.5 

54.6 
56.8 

59.1 
61.3 

63.5 

65.6 

67.5 
69.2 

70.6 

71.8 

72.8 

73.5 

73.9 
74.0 
73.8 

73.3 

72.5 

71.4 
70.1 

68.5 

66.8 

64.9 
62.9 


20 
20 

19 
16 

14 

II 

7 
2 

I 

6 

10 

14 
16 

19 
21 

22 

23 
22 

22 

21 


7 
4 

I 


A.  Aqvllte. 
Mag.  3.6 


Right 


8 
II 

13 
16 

17 

19 

20 


h 
19 

s 
40.00 

40.13 
40.30 

40.49 

40.71 


m 
I 


13 

17 

19 
22 

25 


27 
28 


40.96 
41.23 

41.80^9 
42.10 


42.41 
42.72 
43.02 

43-31 
4358 


30 
31 

31 

30 
29 

27 
26 


21 
16 


43.84 

44.07;^ 
44.28 

44.44^, 
44.57    I 

44.65 
44.69 

44.69 
44.64 
44.56 


1.039      +0.244 
27».427    65".47 


-0.01 
+0.1 


0.00 
-1.0 


44.45 
44.31 
44.15 
43.99 
43.83 

43.68 
43.56 
43.46 
4340 
43.38 

43.40 
43.46 
43.56 


II 

14 
16 

16 

16 

15 

12 
10 


10 


Dedina* 

ticna 


-50 


n 


53.3 
54.3 
55.2 
56.1 

56.9 

57.4 
57.8 
58.0 

57.9 
57.5 

56.9 
56.0 

55.0 

53.8 

52.5 


10 

9 

9 
8 

5 

4 
3 

X 

4 
6 

9 
10 

12 

13 


9 

8 


51. 1 
-  14 

47.1  J 
45.9  „ 

44.8 

43-9 

43.1 
42.4 

42.0 


41.6 
41.4 

41.3 
41.4 

41.5 

41.8 
42.2 
42.8 

43.4 
44.1 

45.0 

45-9 
46.8 


9 
9 


1.004      -0.088 
4i".ioo    43".97 


0.00 
+0.1 


0.00 
-1.0 


APPARENT  PLACES  OF  STARS,  1914, 


443 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


Feb. 


I.O 
II.O 
2  I.O 

30.9 

9-9 


19.9 
Mar.    1.9 

11.8 
21.8 
31.8 

Apr.  10.7 
20.7 

30.7 
May  10.7 

20.6 

30.6 

June  9.6 

19.6 

29.5 
July    9-5 

19.5 
29.4 

Aug.   8.4 

18.4 

28.4 

Sept.  7.3 

17.3 

27.3 
Oct.    7.3 

17.2 

27.2 

Nov.  6.2 

16.1 

*  26.1 

Dec.    6.1 

16. 1 
26.0 
36.0 


Sec  6,  Tan  6 
Mean  Place 


a  CoronsB  AustnUs. 
Mag.  4.1 


Right 
Ascension. 


m 


19    3 

8 
36.03 

36.19 
36.40 

36.65 
36.94 


16 
21 

39 
31 


37.25 

37-59  IZ 
37.95 
38.32 
38.70 


39.08 

39.47 

39-85 
40.22 

40.57 

40.90 
41.19 

41.45 
41.66 

41.83 

41.94 
42.00 
42.00 

41.95 
41.85 


36 
37 
38 
38 


39 
38 

37 

35 
33 

39 

36 
31 

17 
II 

6 
o 

5 
10 

14 


18 


41.71 

41.34  '^ 

41.13 

40.93 


31 
30 

19 


40.74 
40.58 
40.46 
40.38 

40.35 

40.37 

40.45 
40.58 


16 

13 

8 

3 

3 

8 
13 


Declina. 
tionS. 


-38     2 


tt 


32.7 
31.6 

30.5 

29.5 
28.5 

27.5 
26.6 

25.8 
25.0 

24-3 

23.7 
23.2 

22.9 

22.7 

22.6 

22.7 
23.0 

23.5 
24.0 

24.8 

25.6 
26.5 

27.4 
28.4 

29-3 

30.0 

30.7 
31.2 

31.4 
31.4 

31.2 
30.8 
30.2 
29.4 
28.5 

275 
26.4 

253 


II 
II 
10 
10 
10 

9 

8 

8 

7 
6 

5 

3 
3 

I 

I 

3 

5 

5 
8 

8 

9 

9 
10 

9 

7 

7 

5 

3 

o 

2 

4 
6 

8 

9 
10 

II 
II 


1.370       -0.783 
37*.3o8    23".49 


D>a,  Dm  a 


+0.02 
+0.1 


40.01 

-I.O 


I  Lyne. 

Mag.  5.1 


Right 
Ascension. 


h      m 
19     4 

2.38 

2.47    ^ 
2.60'^ 

2.77  '7 
33 

..99  ,^ 

lit  »8 

3-52 
3.82  30 

4.14^' 
4.48  ^^ 

33 
4.81 

5.15 
5.47 
5.78 
6.07 


Dedina* 
tionN. 


+  35  57 


n 


45.4 


39 


34 

32 

31 
39 

36 


6.33 
6.56 

6.74 

6.88 
6.97 

7.01 
7.00 
6.94 
6.84 
6.69 


23 
18 

14 
9 
4 

I 

6 

10 

15 
18 


21 

23 

24 


6.51 
6.30 
6.07 

5.60^3 

33 

5-38  ^, 

500   ' 
4.86  »4 

4-77   ' 

4 
4.73 

4-73 
4.79 


o 
6 


4^-5  ,^ 
39.6  'I 
36.8 

34.3 


38 
25 


32.1 

30.3 
29.1 

28.5 

28.4 

28.9 
29.9 

31-5 
33-5 
35.9 


32 

18 
13 

6 

I 

5 

10 
16 
30 
24 
27 


29 


38.6 

41.5 
44-6  3' 
47.7  II 

50.7  ^ 
30 


53.7 
56.5 
590 

61.3 
63.2 

64.8 
66.0 
66.8 
67.1 
67.0 


28 

25 

23 

19 
16 

13 

8 

3 

I 

6 


II 


66.4 
65-3 

^3-^  18 
62.0  '* 

59.7  ^^ 
25 


57-2 
54.4 
51.5 


28 
29 


1.235      40.726 
i3'-996    52  "94 


-0.02        -o.oi 

40.I  -I.O 

[Eph  14) 


9r  SagittazU. 

Mag.  3.0 


Right 
Ascension. 


h      m 
19     4 


8 
37.90 
38.04 
38.22 

38.43 
38.67 


14 
18 

21 

24 
37 


38 


38.94 
39.22 

39.53  II 
39.84  l\ 

40.17  33 
33 
40.50 
40.83  33 

4^-47  l^ 
^'•77^8 


42.05 
42.31 


36 
33 


42.72  '9 

42.86  '* 
10 

42.96 

43.02   ° 

43.02 

42.98 

42.90 


4 

8 


42.78 
42.64 
42.48 

42.31 
42.14 

41.99 
41.85 

41.75 
41.69 

41.67 

41.69 
41.76 
41.88 


13 

14 
16 

17 
17 
15 

14 
10 

6 

3 


7 

13 


Dedina- 
tionS. 


—  21     9 


** 


50.1 
50.1 
50.0 
50.0 
49.8 

49.6 

49.4 
49.0 

48.5 
48.0 


o 
I 
o 

3 
3 


4 

5 

5 
6 


7 
8 


47.4 
46.7 

45-9 
45.2.; 

44-5  : 


43.8 

43.2 
42.7 

42.3 
42.1 

41.9 
41.9 
41.9 
42.1 
42.2 

42.4 
42.7 

42.9 

43-0 

43.2 

43.2 

43.3 
43.2 

43.2 

43-1 

43-1 
430 
42.9 


6 

5 
4 

3 
3 

O 
O 

3 
I 
2 

3 

3 

I 
2 
o 

I 
I 
o 
I 
o 

I 
I 


1.073       -0.387 
39". 006    4o".27 


+0.01 

40.I 


+0.01 

-I.O 


^Sagittarii. 
Mag.  4.9 


Right 
Ascension. 


h 
19 


m 
10 


8 
14.96 

15.10 

15.28 

15.50 


14 
18 

23 
24 


37 
16.01 
16.30  "9 

16.61  3' 

16.94  ^^ 

17.27  ^^ 
34 

17.61 

17.95  ^^ 
18.29  34 

18.62  ^^ 

18.94  ^^ 
39 

19.23 

19.50  ; 

^9-73  ,x 

30 
19.93 

20.08   '5 
II 

20.19 

20.25 

20.26 

20.23 

20.15 

20.03 
19.89 
19.72 

19-55 
19-37 

19.21 
19.07 
18.96 
18.90 
18.87 

18.89 

18.95 
19.07 


6 

I 

3 
8 

12 

14 
17 

17 
18 

16 

14 
II 

6 

3 
2 


13 


Declina- 
tions. 


-2524 


ft 


31. 1 
30.8 

30.4 
30.1 
29.7 

29.2 
28.8 
28.3 
27.7 
27.0 

26.4 

25-7 
25.0 

24.3 
23.7 

23.2 
22.8 
22.5 
22.4 
22.3 

22.4 
22.6 
22.9 
23.2 
23.6 

24.0 

24-3 
24.6 

24.8 

24.9 

25.0 
24.9 
24.8 
24.6 

24.3 

24.0 
23.6 

23.3 


3 
4 
3 
4 
5 

4 

5 
6 

7 
6 

7 

7 

7 
6 

5 

4 

3 

I 

I 
I 


3 
3 
4 
4 

3 

3 

2 


3 
3 

4 
3 


1. 107       -0.475 
i6*.o88    2i".02 


40.0I 
40.I 


+0.01 
-I.O 


444  APPARENT  PLACES  OF  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


Feb. 


I.O 
II.O 
2I.O 


19.9 

Mar.  1.9 
11.8 
21.8 
31.8 

Apr.  10.7 
20.7 

30.7 
May  10.7 

20.6 

30-6 

June  9.6 

19.6 

295 
July    9.5 

19.5 
29.4 

Aug.   8.4 

18.4 

•     28.4 

Sept.  7.3 

17.3 

27.3 
Oct.    7.3 

17.2 

27.2 

Nov.  6.2 

16.1 

26.1 

Dec.    6.1 

16. 1 
26.0 
36.0 


Dzaconls. 

Mag.  3.2 


Risht 


h 
19 


m 
12 


8 
28.41 

28.39 

28.48 

28.68 

28.98 

29.36 

29-83 
30-36 

30-93 
3153 


9 
20 

30 

38 

47 

53 

57 
60 

61 


32.75 
33-32  II 
33-86  2 

34-34^ 


Sec  S,  Tan  S 
Mean  Place 


34-75 
35.07 
35-31 
35.45 
35.50 


41 

32 

24 
14 

5 
6 


35.44 
35.29  J 
35.04    I 
34.70  2* 

^^•^^  S 

33.81 
33-28  53 
32.70  5 
32.11 
31.51 


Dedina- 

N. 


+  6730 


// 


30.92 
30.36 
29.85 
29.40 
29.02 

28.74 

28.55 
28.47 


59 
60 

59 

56 

51 

45 

38 
28 

19 
8 


31-6 

28.1  35 
24.6  35 
21.3  33 

18.2  3^ 
28 

15-4 

13.1 

"-+ 
10.3 

9.8 


23 

17 
II 

5 
2 


8 

15 
21 


1 0.0 

10.8 
12.3 

16.9^5 

29 
19.8 
23.03* 

26.4  34 
29.9  35 

^^•''  34 
40434 

^^•^  20 
46.5 

49.0  J 

51. 1 
52.8  '7 

54.1  ^^ 

54.8 

54.9 


d  Saglttaril. 
Mag.  5.0 


Right 


54.5 
53.6 

52.1 
50.1 
47-7 

44.8 
41 -7 
38.3 


9 

15 
20 

24 
29 

31 
34 


h 
19 


m 
12 


8 
35.14 
35.27 
35.44 
35.64 
35.87 


13 

17 
20 

23 
25 


28 
29 


2.614      -^.415 
32-.348    36".87 


-0.06 
+0.1 


-0.05 
-1.0 


36.12 
3640 
36.69 
37.00  ^' 

37-32  ^* 
33 

37.65  ^^ 

37.97  „ 
38.30  II 

38.62  3* 

38.92  f^ 

3946  ,, 
39.68" 

39.87  ;' 

40.02     5 

II 

40.13  ^ 

40.19 
40.20 
40.17 
40.09 


39.98 
3985 
39.69 

39-52 
39.36 

39.20 

39.07 
38.96 
38.90 

38.87 

38.89 

38.95 
3905 


3 
8 

II 

13 
16 

17 
16 

16 

13 
II 

6 

3 
2 


10 


DedJiuir 
tkmS. 


—  19    6 


tf 


34-5 
34.5 
34.6 
34.6 
34.5 

34.4 
34-1 
33.8 

33.3 
32.7 

32.0 

31.3 

30.4 
29.6 

28.7 

27.9 
27.2 
26,5 
26.0 
25.6 

25.3 

25.1 

25.1 

25.1 
25.2 

25.4 
25.6 

25.7 

259 
26.1 

26.2 
26.3 
26.4 
26.4 
26.4 

26.5 
26.5 
26.6 


o 

I 
o 

I 
I 

3 

3 

5 
6 

7 

7 

9 
8 

9 
8 

7 
7 

5 

4 
3 

2 
o 

o 
z 

2 

2 
I 
2 
2 
I 

I 
I 
O 

o 
I 

o 

I 


1.059 


>.346 


36*.225    24".58 


+0.01        +0.01 

40.I  -1.0 

[Eph  14J 


Mag.  4.5 


Richt 

Aaooision. 


h 
19 


m 
13 


8 
21.26 

21.34 
21.46 

21.62 

21.83 

22.07 

22.35 
22.65 

22.97 
23.31 

23.65 
24.00 

24-33 
24.65 
24.95 

25.22 
25.46 

25.65 


8 
12 
16 
21 
24 

28 

30 
32 
34 
34 

35 
33 
32 

30 

27 

24 
19 


25.80  ^5 
25.90  "■ 


10 


25.95 

2594 

25.89 

25.79 
25.64 

2546 

2524 
25.01 

24.77 
24.52 


I 

5 
10 

15 
18 

22 

23 
24 
25 
23 


22 
18 


24.29 

24.07 
23.89 

23.74  „ 
23.63 


II 
6 


23.57 
23.56 
23.60 


Dedina- 

N. 


+  3758 


tf 


4^-5  ,„ 

38-5  'o 
35-5  f° 

30.0 


27.8 
26.0 
24.6 

23.9 

23-7 


22 

18 
14 

7 

2 

4 


10 


24.1 

25.1 
26.6  '5 

28.6  ^° 
31.0 


24 

27 


33-7 

36.7 

39.7 
42.9 

46.0 

49.1 
52.0 

54-7 

57-1 
59.2 


30 
30 
32 
31 
31 

29 

27 

24 
21 

17 


o^Aqnilse. 
Mag.  5.1 


Right 
Aaeeosion. 


60.9 
62.2  '3 

63.1     ^ 

63.5 

63.5 


63.0 
62.0 
60.6 
58.8 
56.6 

54.1 
51.3 
48.4 


4 
o 

5 


10 

14 
18 
22 

25 

28 
29 


1.269      +0.781 
22".945    48".23 


-0.02 
+0.1 


-0.02 
-0.9 


h 
19 

8 
45.60 

45.70 

45-84 
46.02 

46.22 


13 


10 

14 
18 
20 
22 


26 
27 
28 


46.44 
46.70 

46.97 

^7-25  ^^ 

^7-54  11 
30 

47.84  „ 
43.15  II 

48.45  ^^ 

48.74 
49.01 


29 

27 
26 


49.27 

49.50 
49.70 
49.86 

49.99  ^i 


23 
20 

16 


50.07 
50.10 
50.10 
50.05 
49.96 

49.84 
49.70 

49-53 
49.36 
49.19 

49.03 
48.89 

48.77 
48.69 

48.64 

48.64 
48.67 

48.75 


8 

3 
o 

5 

9 

12 

14 

17 

17 

17 
16 

14 
12 

8 

5 
o 

3 
8 


Dedina- 
tioaN. 


-f-II  26 


It 


19 


14. 1 

12.2  , 

10.4 

5-8 

4.2  " 

4.0 
4.2 


4.8 

5.7 
7.0 

8.6 
10.5 

12.5 
14.6 
16.8 
19.0 
21. 1 

24-9  „ 
26.6  '' 

28.0  '* 

29.2 


9 

n 
16 

19 
20 

21 

23 
22 
21 
20 


12 
9 


30.1 
30.8 
31.2 

31.4 
31.2 


7 
4 
2 

2 

4 


30.8 

30.1 

29.2 

28.0 

26.6  "1 
16 


7 

9 
12 


25.0 

23.3 
21.4 


17 
19 


1.020      +0.202 
4<?.788    22 ".40 


-o.oi 

+0.1 


0.00 
-0.9 


APPARENT  PLACES  OF  STABS,  1914 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeanSohur 
Date. 


Jan.  I.O 
II.O 
2I.O 

30.9 

Feb.    9.9 


Mar. 


19.9 

1.9 
11.8 

21.8 

31.8 

Apr.  10.8 
20.7 

30.7 
May  10.7 

20.6 

30.6 

June  9.6 

19.6 

29.5 

Joly  9.5 

19.5 
29.5 

Aug.   8.4 

18.4 
28.4 

Sept.  7.3 

17.3 

27-3 
Oct.    7.3 

17.2 

27.2 

Nov.  6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


Sec  6,  Tan  d 
Mean  Place 


D>a,  Dm  a 


/TGygni. 

Mag.  4.0 


Right 


h      m 
19     15 

8 

4-59 

4-63 

4-73 
4.90 

5.13 


541 

5-74 
6.10 

6.50 

6.91 

7.33 

7.75 
8.16 

8.55 
8.90 

9.21 

9.47 
9.68 

9.82 

9.91 

9.92 
9.88 
9.76 

9.59 
9.37 

9.10 

8.79 

8.45 
8.10 

7.75 

7.41 
7.09 

6.80 

6.56 

6.36 

6.23 
6.16 
6.i6 


41 
39 
35 
3r 

86 

ax 
14 

9 

z 

4 
12 

17 

27 

31 

34 

35 
35 
34 

32 
29 

24 

20 
13 

7 
o 


DccUna- 
tionN. 


+  5312 
1$ 

28.0 


4 

247  !f 

zo 

21.3  ^ 

17 

18.I  3» 

23 

15.1  ^! 

28 

^      a6 

12.5 

33 

I0.4  " 

36 

8.8'^ 

40 

7.8^^ 

41 

7.4   t 

4a 

3 

'7''^    0 

42 

8.6   9 

10. 1 

12.2 
14.7 


15 
21 

^5 
29 


17.6 

20.7 

24.1 

27.6  35 
34 


31 
34 


31.0 


34 


34-4  „ 

37.7  X. 

40.8  3^ 

43.5  '7 
45.9 


48.0 
49.6 

50.7 
51.3 
51.4 

51.0 
50.0 

48.5 
46.6 

44.2 


24 
21 

16 
XI 

6 

X 

4 

zo 
15 

19 
24 

28 


41.4 

38.3 1 

35.0  ^^ 


X.670     +X.337 

6-.966    33".78 


-0.03 

+0.1 


-0.03 
-0.9 


T  Dzacoids. 

Mag.  4.6 


Right 


8 

6 

21 


h      m 
19     17 

t 
7.60 

7.52 
7.58 

8.13^ 

47 
8.60    , 

0.56 
2. II 

2.88  77 

4.91 

5.82 -^ 
6.1 1  "9 

6.27  **^ 

6.30  ^ 
II 

6.19 
5.96  '\ 

5-15 

3-93  „ 

2.43  7" 


Dedinar 
tionN. 


1.62 
0.80 


81 
82 
81 


9-^78 

9.21 ' 

849 ''' 


64 

55 


7-85 
730^ 

6.86 

6-55  3J 
6.38  '7 


+73  " 


II 


41.6 

38.2  34 
34.7  2 

28.2  ^l 
28 

25.4 
23.0 

21.2 

20.0 

19.4 

19.5 
20.3 

21.7 

23.6 

26.0 

28.8 
320 

35.4 

38.9 
42.4 

46.0 

49.4 
52.6 

55.5 
58.2 

60.4 
62.2 

635 
64.3 
64.6 


24 
18 

Z2 

6 

X 

8 
14 
19 
24 
28 

32 
34 
35 
35 
36 

34 

32 

29 

27 
22 

18 

13 
8 

3 
3 


8 


64.3 

635 
62.2  ^3 

60.3^9 

57.9  \' 

27 

55.2 

52.1 
48.8  33 


31 


3-459      +3-3" 
X2'.945    46".  16 


-0.08        -0.07 

+O.X  r«.9 


Mag.  3.4 


Right 
Ascension. 


h 
19 

8^63 

8.73 
8.87 

9.04 

9.24 

947 
9.72 

9-99 
0.27 

0.56 

0.86 
1.17 
1.47 
1.76 
2.05 

2.31 

2.55 
2.76 

2.94 
3.07 

3.17 

3-22 

3-23 
3.19 

3-12 
3-02 

2.88 
2.73 

2.57 
241 

2.25 
2.12 
2.01 

1.93 
1.89 

1.89 

1-93 
2.00 


m 
21 


xo 

14 

J7 
20 

23 

25 

27 
28 

29 

30 

31 

30 

29 

29 
26 

24 

21 
18 

13 
ZO 

5 

I 

4 

7 
10 

14 

15 
16 

z6 

16 

13 
II 

8 

4 
o 

4 
7 


I>eciina- 
tionN. 


+  256 


*/ 


244 


13 


23.1 
21.8^3 

13 


20.5 
19.4 

18.5 
17.9 

175 

17.5 
17.8 

18.4 
19.4 
20.6 
22.0 
23.6 

254 
27.2 

29.0 

30.8 

32.5 

34-0 
35.5 

36.7 
37.8 

38.7 

39.3 
39.8 
40.1 
40.2 
40.0 

39.7 
39-2 

38.5 
37.6 

36.5 

354 
34-1 
32.7 


XI 

9 

6 

4 
o 

3 
6 


8 
8 
8 

7 


5 

2 

I 

9 
6 

5 

3 

I 

2 

3 

5 

7 

9 
II 

II 

13 
14 


P  Cfgni. 

Mag.  3.2 


Right 
Ascension. 


1. 001       +0.051 
9'-744    33"-09 


0.00 

+0.Z 


0.00 

■0.9 


h      m 
19    27 

8 

3.74 
3.82 

3.93    ^, 


8 

XI 


4.27 

449 

4.74 
5.01 


^9 
22 

25 
27 

5.31  f^ 
5.62  3^ 

31 

5-93  „ 
6.25  3* 

6.57  II 
6.88  3' 

27 

744 
7.68  *^ 

8.05  ^^ 

8.18  '3 

7 

8.25 

8.28 
8.27 

8.21 

8.10 


3 

I 

6 
II 
14 


17 


7.96 

7-79  ,^ 
7.60 '9 

^    Ar^  20 
7.40 

7.20 


20 
20 


7.00 
6.82 

6.66 

6.54 
6.45 

6.41 
6.41 

6.45 


18 
i6 

12 

9 

4 

o 
4 


Declina- 
tion N. 


+  2746 


n 


35-6 
33.0 

30.4 
27.9 

25-7 

23.7 
22.1 

21.0 

20.4 

20.2 

20.7 
21.6 
23.0 
24.8 
27.0 


26 
26 

25 
22 

20 

16 

II 

6 

2 

5 

9 
14 
18 

22 

24 


29.4 
32.1 

37.8  !2 

40.6 

434 
46.0 

48.4 
50.6 

52.4 

54.0 
55-2 
56.0 

56.5 
56.5 

56.1 

554 
54-2 

52.7 

50.8  ^9 
21 

46.3   ^ 
43.8  ^5 


27 
28 


28 
28 

26 

24 
22 
18 
16 

12 
8 

5 
o 

4 

7 
12 

15 


1.130      +0.527 
15". 169     42".07 


-O.OI 
'+0.I 


-O.OI 

-0.9 
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APPAEENT  PLACES  OF  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    i.o 

II.O 
2I.O 

Feb.    9.9 

19.9 

Mar.    1.9 

11.8 

21.8 

31.8 

Apr.  10.8 
20.7 

30.7 
May  10.7 

20.7 

30.6 

June  9.6 

19.6 

29.5 

July  9.5 

19.5 

295 
Aug.   8.4 

18.4 

28.4 

Sept.  7.4 

173 

27-3 
Oct.    7.3 

17.2 

27.2 

Nov.  6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


t  Cygni. 

Mag.  3.9 


Riffht 


Sec  S,  Tan  6 
Mean  Place 


D>a,  Dm  a 
Dips,  Da»d 


h       m 
19    27 


8 
30.01 

30.04 

30.12 

30.27 

30.48 

30.74 
3104 

31.39  „ 

31.76^' 

32.16  ^ 
41 

32.57 
32.98 

3338 

33-77 
3412 


3 
8 

IS 
ai 

36 

30 
35 


41 
40 

39 
35 
32 


34-44 

34-71 

34-93 
35.10 

35.20 

35.25 
35.22 

35.14 
34.99 
34.79 

34.55 
34.27 
33-96 

33-63 
33-29 


27 

32 

17 
10 

5 

3 
8 

15 
30 

24 

28 

31 
33 
34 
32 


32.97  .^ 
32.66  II 

32.38  '^ 

32.14 

31.95 


31.81 

31.73 
31.72 


24 

19 
14 

8 


Dedtna- 
tionN. 


+  51  32 


ff 


41.4,, 
38.1  33 
34.8  33 

31.6  3^ 

28.6  3^ 
26 

26.0 

23.8 

22.1 

21.0 

20.5 


23 

17 
II 

5 

2 


20.7 

21.5 
22.9 

24.9 
27.3 

30.1 
33-2 
36.5 
39.9 
43.4 


8 

14 
20 

24 
38 

31 
33 
34 
35 
35 


46.9 
50.2 

53-3 
56.1 

58.6  ^s 


33 

31 
28 


60.8 
62.5 

63.7 

64.5 
64.7 

64.5 

63-7 
62.4 

60.6 
58.3 

55.7 
52.7 
49.5 


23 

17 
12 

8 

2 

2 

8 

13 
18 

23 

26 

30 
32 


M  Aqnllie. 
Mag.  4.6 


Right 
Ascension. 


1.608       -t'X.259 
32".a96    46".ii 


h 
19 


m 
29 


s 
52.18 

52.27 

52.40 

52.56 

52.75  '? 


9 

13 
16 


52.97 
53.21 

53.47 
53.75 
54.04 


22 

24 
36 
38 

29 

30 

54.64  Z 
54.94  ^ 
55-24 
55.53 

5580 
56.04 
56.26 

56.44 
56.58 

56.68 

56.73 
56.75 
56.72 
56.65 


30 
29 
27 

24 
22 

18 

14 
xo 

5 

2 

3 

7 
II 


13 


56.54 

56.41 
56.26  '5 

56.10  '^ 
55-93 


17 
16 


-0.03 
+0.1 


-0.03 
-0.9 


55.77 
55.63 
55.51 
55.43 
55.38 

55.36 
55.39 
55.45 


14 

12 

8 

5 

2 

3 
6 


Dedina- 
tionN. 


+    7  " 
36.5 


16 
16 


II 

8 

5 

I 

2 
6 

10 
13 


34.9 
33.3  ^. 
31.8  '5 

30.5  '^ 

29.4 
28.6 

28.1 

28.0 

28.2 

28.8 
29.8 

31. 1 

32.6  '5 

34-3 :; 

20 
20 
20 
20 
18 

17 
15 

12 
II 

9 

6 

4 

I 

I 
3 

6 

7 
10 

12 

14 

IS 
IS 


36.2 

38.2 

40.2 
42.2 

44.2 

46.0 

47.7 

49-2 
50.4 
51-5 

52.4 
53.0 

53.4 
53.5 
53.4 

53.1 
52.5 
51.8 
50.8 

49.6 

48.2 

46.7 
45.2 


/(SaglttaiU. 
Mag.  4.7 


Right 


1.008      +0.126 
S3».320    44".54 


0.00  0.00 

+0.2  -0.9 

[BphM] 


h       m 
19    31 


8 
27.42 

27.54 
27.70 

27.89 

28.11 

28.36 
28.64 

28.93 
29.25 

29.57 

29.91 
30.25 

30.59 
30.93 
31.25 

31.56 

31.84 
32.09 

32.31 
32.48 

32.61 
32.69 
32.72 
32.71 
32.65 


12 
16 

19 
23 

25 

28 
29 
32 
32 

34 

34 
34 
34 
32 
31 

38 

25 

33 

17 
13 

8 

3 

I 

6 

II 


32.54 
32.41  J 
32-25  '^ 

32.08  '7 
31.91  [I 

31.75  ^. 
31.60    •• 

31.48    " 
31.40 
31.35        I 


31.35 
31.40 

31.49 


Declina- 
tions. 


-25     4 


#/ 


5 
9 


38.0 

37.6 

37.2 

36.7 
36.2 

35.7 
35.1 
34-4 
33.7 
32.9 

32.0 

31. 1 
30.3 

29.4 
28.7 

28.0 
27.4 
27.0 
26.7 
26.6 

26.6 
26.7 
27.0 

273 
27.7 

28.2 
28.6 
29.0 

29-3 
29.5 

29.6 
29.7 
29.6 

29.5 
29.2 

28.9 
28.6 
28.2 


4 

4 
5 
5 
5 

6 

7 

7 
8 

9 

9 
8 

9 
7 

7 

6 
4 

3 

I 


/c  AquilK. 

Biag.  5.0 


Right 
Ascension. 


3 
3 
4 

5 

4 
4 

3 

3 


I 

I 
I 

3 
3 

3 

4 


1. 104       -0.468 
a8'.50o    a7".5o 


-fo.oi 
-fo.a 


-fo.oi 
-0.9 


h       m 
19    32 


s 
4.90 

5.00 

5.13 
5.30 
5.50 


10 

13 

17 
20 

22 


Dcdins. 

tionS. 


5.72 

5-97  ,^ 

6.52  "^ 

6.82  30 

30 

7.12 

7.43 

7.74 
8.05 

8.34 


31 

31 

31 

29 
28 


8.62 
8.88 
9.10 

9.30 
9.46 


26 
22 
20 
16 
II 


9-57    , 

964    I 
9.66    " 

964   I 

958 ; 

9-49  ^, 

936   ^ 
9.22  I* 

9.06  ll 

8.90  *^ 

8.75 
8.62  *3 

8.51  " 

8.43    * 

8.39    * 

8.38 
8.42    * 
8.49    ' 


-713 


H 


1.008 

i5''.9Si 


0.00 

+0.3 


18.9 
19.7 
20.4 
21.0 

21.5 

21.9 
22.0 
22.0 
21.7 
21.2 

20.5 

19-5 
18.4 

17.2 
15.9 

14-5 

I3.I 
II.7 

10.4 
9.3 

8.2 

7-3 
6.6 

6.0 
5-6 

5.3 
5.1 
5-1 
5.1 

5.3 

5-6 
5.9 
6.3 
6.9 

7.5 

8.1 
8.8 

9-5 


8 

7 
6 

« 

4 

I 
0 

3 
5 
7 

10 
II 
u 

13 
14 

14 

14 

13 
II 

11 

9 

7 
6 

4 

3 

3 

0 
0 
3 

3 

3 
4 
6 
6 
6 

7 
7 


-0.127 
9".72 


0.00 
-0.9 


APPARENT  PLACES  OF  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.     I.O 

II.O 
2I.O 

Feb.   9.9 

19.9 
Mar.    1.9 

II;8 

21.8 
31.8 

Apr.  10.8 
20.7 

30.7 
May  10.7 

20.7 

30.6 

June  9.6 

19.6 

29.5 

My  9.5 

19-5 
,     29.5 

Aug.  8.4 

18.4 
28.4 

Sept.  7.4 
17.3 

Oct.   7.3 
17.2 

27.2 

Nov.  6.2 

16.2 

26.1 

Dec.   6.1 

16.1 
26.1 
36.0 


^Cygnl. 

Mag.  4.6 


Right 
Ascension. 


Scc*,Taa^ 
Mean  Place 


h 
19 


m 

34 


t 
5.94 

5.96 
6.04 
6.18  '4 

6.37  '^ 


2 
8 


6.62 
6.91 
7.24 
7.60 

7.99 


25 

29 

33 
36 

39 
40 


8.39 

9.18^9 

9-56 
9.91 


38 

35 
32 


0.23 
0.51 
0.74 
0.91 
1.03 

1.08 
1.08 
1. 01 
0.88 
0.70 


a8 
23 

13 

s 

o 

7 
17 

18 
23 


27 

29 


0.47 
0.20 
9.91 
9.60  3' 
9.28  ^' 


8.97 
8.67 
8.40 
8.17 
7.98 

7.85 

7-77 
7.75 


31 

30 
27 

23 
19 
13 

8 


Dedin*- 

N. 


+  50   o 


ff 


730  „ 

69.8  3' 
66.6  3* 

63.4  '' 

60.4 


57.8 
55.6 

53-9 

52.7 
52.2 


30 
36 

33 

17 
12 

5 

3 


7 
14 


52.4 
53.1 
54-5  ,, 

56.4  ^ 

5«-7  :^ 

61.5 
64.6  3^ 
67.9  "^^ 
71.3  ^^ 

74-7  ^^ 

35 

78.2 

81.5  ^^ 

84.6  3' 

87.5  II 
90.0  ^ 

33 

z8 

13 
8 

3 

I 

8 

13 

17 
32 

25 

39 
31 


MSaglttaiiL 
Mag.  5u» 


Right 
Ascension. 


92.2 
94.0 

95.3 
96.1 

964 

96.3 
95.5 

94-3 
92.6 

90.4 

87.9 
85.0 
81.9 


I.S57      +1.193 
8M37    77".38 


-0.03 
+0.3 


-0.03 
-0.9 


h      m 

19   35 

8 
46.81 

46.92    " 

47.06      '* 

47.23    '^ 

47-44 


21 


23 

26 

27 
29 


47.67 

47.93 
48.20 

48.49 

48.80  3^ 
32 

49.^2 

49-4+  Z 
49.76  II 
50.08  3^ 

50.39  ^' 


50.69 
50.96 
51.20 

51-41 
51.58 

51.70 
51.78 
51.81 
51.80 

Si. 74 

51.65 
51.53 
51.38 
51.22 
51.06 


30 

27 

24 
21 

17 
12 

8 

3 

I 

6 
9 

12 

15 
16 

16 

16 


50.90 
50.76  ^ 
50.65  " 

50.57 
50.52 


8 

5 


50.52 
50.56 
50.64 


4 
8 


Declina- 
tions. 


— 16  29 


n 


38.5 

38.7 
38.8 

38.8 

38.8 

38.7 

38.4 
38.0 

37.5 
36.8 

36.0 

35.1 
340 

33.0 

31.9 

30.8 
29.8 
28.9 
28.2 

27.5 

27.0 
26.6 
26.4 
26.3 
26.3 

26.4 
26.5 
26.7 
27.0 
27.2 

27.4 
27.6 

27.8 

28.0 

28.1 

28.3 
28.5 
28.6 


2 
I 
O 
O 

I 

3 

4 

5 

7 
8 

9 
II 

10 

II 

II 

10 

9 

7 
7 

5 

4 

2 

I 
o 

I 

I 
2 

3 

2 

2 

2 
2 
2 
I 
2 

2 
I 


/9sagltt». 

Mag.  4.4 


Right 
Ascension. 


1.043       -0.296 
47".85o    28".6o 


+0.01 
+0.2 


+0.01 
-0.9 
IBph  14J 


h      m 

19   37 

s 

9.92 

0.00 

O.I  I 
0.25 

0.43 


8 
II 

14 
18 


21 


0.64 
0.88  ^^ 

1.13'^ 


1 .41 
1.70 


28 

29 
30 


2.00 

2.31  ^^ 
2.62  3^ 

30 

29 

27 

25 

32 

18 

14 

10 

5 

I 

4 
8 

II 


2.92 
3.21 

3.48 
3.73 
3.95 
4.13 
4.27 

4.37 
4.42 

4.43 
4.39 
4.31 


4.20 

3.90''' 

3.73 

3.55 

3.38 

3-22 
3.08 
2.98 
2.91 

2.88 
2.88 

2.93 


17 
18 

17 

16 

14 
10 

7 
3 

o 

5 


Dedina- 
tionN. 


+  17  16 

27.1 
25.0 
22.9 
21.0 
19.2 

17.6 
16.4 
15.6 
15.2 
15.2 


21 
31 

19 
18 

16 

12 
8 

4 
o 

5 


9 
13 
17 


15.7 
16.6 

17.9 

19.6 

21.6'^ 
22 

23.8 
26.1  ^3 

28.5  '^ 
31  0*5 

33.5 

35.8 
38.0 
40.0 
41.8 

43.3 

44.6 
45.6 
46.2 
46.6 
46.6 

46.3 
45.7 
44.8 

43.5 
42.0 

40.3 
38.4 
36.4 


15  Cygni. 

Mag.  5.0 


Right 
Ascension. 


25 
23 

22 
20 

18 

15 
13 

10 

6 

4 
o 

3 

6 

9 

13 
IS 
17 

19 
20 


1.048      +0.31 1 
II'. 162    34".oi 


-o.oi 
+0.2 


-o.oi 
-0.9 


h      m 
19    41 

8!88 
8.92 
9.01 

915 
9.32 


4 

9 

14 

17 
33 


9.54 

9.79 
0.07 

0.38 

0.70 


25 
38 


31 
3^ 
34 
1.04 

1.38^^ 

1.73^^ 
2.06  ^^ 

2.38  3' 


2.67 

2.93 
3.15 
3.33 
3.47 

3.55 
3.58 
3.56 

3.49 
3.38 

3.22 

3.03 
2.81 

2.58 
2.35 

2.12 
1.90 
1.70 

1.54 
1.42 

1.33 
1.30 

I.3I 


29 

36 
33 
18 

14 

8 

3 

3 

7 
II 

16 

19 
33 

23 
23 
23 

33 

30 
16 
13 

9 

3 

I 


Declina- 
tion N. 


+  37    8 


tt 


lit  ^ 

26.0  '9 

24.5  'I 

23.6  9 
23.2    4 


8 


23-4 
24.2 

"9-^  26 

32.2 

35.1 
38.1 

41-3 
44.4 

47.6 
50.6 

53.4 
56.0 

58.2 

60.2 

61.7 
62.9 
63.6 
63.9 

63.7 
63.0 

61.9 

60.4 

58.4 

56.2 

53.6 
50.8 


29 

30 
32 
31 
32 

30 
28 

26 

22 

20 

15 
12 

7 

3 

2 

7 
II 

15 
20 

22 

26 
28 


1.255      ■K>.757 
10^.541    46". 18 


-0.02 
+0.2 


-0.03 
-0.9 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeanSobtr 
Date. 


Jan.    i.o 

II.O 
2I.O 

Feb.    9.9 

19.9 

Mar.    1.9 

11.9 

21.8 

31.8 

Apr.  10.8 
20.7 

30.7 
May  10.7 

20.7 

306 

June  9.6 

19.6 

29.6 

July  9.5 

19-5 

295 
Aug.   8.4 

18.4 

28.4 

Sept.  7.4 

^7-3 

27.3 
Oct.    7.3 

173 

27.2 

Nov.  6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 

Sec  S,  Tan  8 
Mean  Place 


/Sacittarii. 

Mag.  S.I 


Right 
Asocnnoii. 


D'^a,  Data 


h      m 
19    41 


s 
19.76 

19.86 

20.00 

20.17 

20.38 


zo 

14 

a3 


26 
28 
29 


20.61 
20.87 
21.15 
21.44 

21.75  2^ 

32 

22.07 
22.40  ^^ 
22.73  ^^ 
23.06  ^^ 
23.38  ^^ 


23.68 
23.96 
24.21 
24.42 
24.60 

2473 
24.82 

24.86 

24.85 
24.80 

24.71 
24.58 

2444 
24.28 

24.11 

2395 
23.81 

23.69 

23.60 

23.55 

2354 
23.57 
23.65 


30 

28 

as 

21 
18 

13 

9 
4 

I 

5 
9 

13 
14 
16 

17 
16 

14 
12 

9 

5 

I 

3 
8 


tionS. 


-1958 


tt 


17.3 
17.2 

I7.I 

16.9 

16.6 

16.3 

15.9 
15.3 
14.7 
13.9 

130 
12.0 

II.O 

1 0.0 

9.0 

8.0 
7.2 
6.4 

5.8 
5.3 

5.0 

4.8 
4.8 

4.9 
5.0 

5-3 
5.6 

5.9 
6.2 

6.4 

6.6 
6.8 
6.9 
7.0 
7.0 

7.0 
6.9 
6.9 


I 

I 
2 

3 
3 

4 
6 
6 
8 

9 

30 
10 
xo 
zo 
zo 

8 
8 
6 

5 
3 

2 
o 

I 
I 

3 

3 
3 

3 

2 

2 

2 
I 
I 
o 
o 

I 
o 


y  Aqnllae. 

Mag.  2  A 


Right 


h 
19 

8 
9.1  I 
9.19 

9.30 

9.44 
9.62 

9.82 
0.06 
0.31 
0.58 
0.87 


m 
42 


Z.064 

20*.79i 


-0.363 
7".o5 


+0.01 
+0.2 


+0.01 
-0.9 


8 
II 

14 
z8 

20 
24 

as 

27 
29 

29 


31 
30 


1. 16 
1.47 
1.77 
2.08  3' 

2-37!! 

27 

2.64 
2.89  ^5 

3.11 
3.30 

3.45 


22 

19 

IS 
zi 


6 

2 

2 

6 

zo 

13 


3.56 

3-62 

3.64 
3.62 

3.56 

3.46 
3-33 

3.02 '" 

17 
16 

15 

13 

9 

7 

3 

2 
5 


2.85 

2.69 

2.54 
2.41 

2.32 
2.25 

2.22 
2.24 
2.29 


DecUaar 
tioaN. 


+  1023 

63.2 

61.5  ^7 

58.2  '^ 
56.7  ^5 

12 

55.5 
54.6 
540 
53.7 
53.9 

54-5 

55.4 

56.7 

58.3 
60.1 


9 
6 

3 
2 

6 

9 

13 
16 

18 

20 


21 
22 


62.1 
64.2 
66.4 
68.6  " 
70.7 


21 
20 


72-7  ,„ 

74.6  ^9 
76.3  '7 
77.8  'S 

79.t  '^ 


80.1 

80.9 

81.4 

81.6 

81.6 

81.3 
80.8 
80.0 
79.0 

77-7 

76.3 
74.7 
73.1 


10 

8 

5 

2 

o 


5 
8 

10 

13 
14 

16 
16 


Z.016      40.184 
io*.26i    7o".55 


6  CygnL 

Mag.  3.0 


Right 


0.00        -o.oi 
+0.2  -0.9 

[Bphx4) 


h      m 
19    42 

s 
5.33    , 
5.35 
5.42 
5.55 
5.73 


7 

13 
18 

23 


5.96 
6.23 

6-53  ,, 
6.86^ 
7.21  35 


27 

30 


7.58 
7.96 

8.33 
8.69 

9.03 


37 

38 

37 

36 

34 

31 

9-34  ,, 
9.61  ^7 

9.84  '' 
20.03  '^ 

20.16  '3 

7 

20.23 

20.25 

20.21 

20.11 

19.I97 


19.78 

19.56 
19.30 
19.03 

18.75 


2 

4 
10 

14 

19 


22 
26 

27 
28 

27 


18.48 
18.22 
17.99 

17.79  ^. 
17.62  '7 


26 

23 

20 


12 


17.50 
17.44 

17.43 


Declina- 
tion N. 


+44  54 


II 


69.1 

66.1  2° 

62.9  ^^ 
30 

29 


59.9 
57.0 


54.5 
52.4 
50.7 
49.6 
49.1 

49.2 

49.9 
51.2 

53.0 
55-3 


25 

21 

17 

ZI 

5 

I 

7 

13 
18 

23 
27 


29 

32 


58.0 
60.9 
64.1 

67.5 1: 
70.8^ 

34 

77.4  ^' 
85.8  '5 


87.9 

89.7 
91.0 

91.8 

92.2 

92.1 

91.5 
90.3 

88.7 

86.7 

84.3 
81.5 
78.6 


21 

18 

13 
8 

4 

I 


12 
16 
20 

24 

28 
29 


1.412       -N>.997 
i7".269    73".i4 


(^Sagittae. 

Mag.  3.8 


Right 


h 
19 


m 

43 


8 

31.94 
32.01 

32.11 
32.25 

32.42 


7 
10 

14 

17 
21 


32.63 
32.86  ^3 

33-39  ,„ 

33.68  '9 
30 

33.98 

34.29  ^' 
34.60  2' 

34.90  3° 
35.19 


29 
28 


22 
19 


35.47 
35.72  '5 

35.94 

36.13 

36.28  '5 

zo 

36.38 

36.44 

36.45 
36.42 

36.35 


6 

X 

3 

7 

II 


36.24 
36.10 

35-94 
35-77 
35.59 

35.41 

35.25 

35.11 
35.00 

34-93 

34.89 
34-89 
34.93 


4 
6 

7 
8 

8 

6 

4 

I 

7 
4 


tionN. 


+  18  18 


t» 


70.8 
68.7 

66.6 
64.6 
62.7 

61. 1 

59-9 
59.0 

58.5 
58.5 


az 
az 
20 

19 
z6 

Z2 

9 

5 

o 

5 


59-0 

59.9  „ 
61.2  '3 

62.9 

64.9 


17 

20 


67.1 

69.5 
72.0 

74.5 
77.0 

79.4 
81.7 

83.7 
85.6 

87.2 

88.5 
89.6 

90.3 
90.7 

90.8 

90.5 
89.9 

89.0 

87.8 

86.3 

84.6 
82.7 
80.7 


22 

24 

25 
25 

25 
24 

23 

20 

19 
16 

13 

ZI 

7 

4 
I 


6 
9 

Z2 

17 

19 
20 


-0.02 

+0.2 


.03 


1.053       •K>.35X 
33VI90    77"-a9 


-0,01 
+0.2 


».oz 
>.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


aAqnllae. 

T^AqnlUe. 

S  BraoonlB. 

iSagittaxli. 

lican  Solar 

Mag.  0.9 

Var.  3.7-4.4 

Mag.  4.0 

Mag.  4.2 

Date. 

Right 

Deduw- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aacension. 

tionM. 

Ascensioa. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tions. 

h      m 

■      / 

h      in 

•      1 

h      m 

e         f 

h      m 

•      / 

19  46 

+    838 

If 

19    48 

+    046 

19  48 

+  70     2 

19    49 

-42  5 

Jan.     I.O 

34"    , 

I8.I          ^ 

14-9  " 

s 

4-49    a 
4-57    * 

54-8  „ 

23-79  „ 

54-4  „ 

18.59  „ 

WW 

54.5  „ 

II.O 

34- 19  ,; 

53-7  " 

23.66  '3 

51.1  33 

18.70  " 

53-0  'I 

2I.O 

3430 

4.68  " 

52-5  ! 

23-65    ' 

47.734 

18.86  '^ 

5r-5  'S 

310 

34-44  t 

20 

13^ 

4-83  11 

51.5  " 

23-76  " 

44-3  r* 

19.06  'I 

50-0  *| 

Feb.    9.9 

12.I  ^3 

II 

5-00  »7 

21 

50.6   I 

^'■'' ;: 

41.0  33 
30 

19.30  J 

48.4  '^ 
IS 

19.9 

34.82 

II.O 

5-21  „ 

49.8 

24-32 

38-0    , 

'9-58  ,, 

46-9  „ 

Mar.    1.9 

3505  / 

lO.I     9 

5-44  '3, 

49-3    f 

24-76  *♦ 

35-4   ' 

19.89  I' 

45-4  I 

11.9 

3530 11 

9.6  f 

5-69  !^ 

49.1 

25.28  5' 

33-3  '\ 

20.23  5^ 

44-0  * 

21.8 

35-57  '; 

9-*  " 

6-^4  ,„ 

49.2    ] 

25-87  59 

31.8  *s 

20.59  It 

42.6  ^* 

31.8 

35-86  2 

9-6   ^ 

49-6  t 

26-51  t 

30.9    9 

20.98  39 

41.4  " 

'9 

0 

30 

7 

67 

3 

39 

II 

Apr.  10.8 

36.15 

10.2 

6-54  ,„ 

50.3 

27-18  «, 

30.6 

21.37  _ 

40.3 

20.7 

36.46  3* 

11.2  ~ 

684  '° 

51.2    9 

27-86  S 

31  0  J* 

21.78^ 

10 

39-3   a 

30.7 

36.76  3° 

12.5  11 

7-^5  ^,1 

52.5  '^ 

28.52  f 

32.1  " 

22.19  ^ 

38.5   * 

May  10.7 

37.07  3^ 

^5-8  i 

7-45  5: 

53-9   ^ 

55-5  '* 
^  17 

29.15  °3 

33-7  :j 

22.59  ^ 

37.9   I 

20.7 

37.36  2 

7-75  f^ 

29-74  g 

35-8  11 

22.00  ^ 
37 

37-5   * 

30.6 

37.64  „ 

17.8 

8-03  ,^ 
8.29  '<* 

59-°  ,8 
60.8*8 

30.26 

38-4  ,„ 

23.36 

37-3    , 

June  9.6 

37-89 

19.9 " 

/IT 

30.69*3 

41.4^! 

23.71  55 

T 

37-4   , 

19.6 

38.12  "3 

22.0 

^"52  li 

31.0435 

44-7^ 

24.03  3^ 

37-7   I 

29.6 

38.32  'I 

"4-^  « 

8-72    ^ 

62.5  11 

31.28  ]* 

48.2  35    24,30  'I 

38.3   ^ 

July  9.5 

38.47  11 

26.2  " 

20 

8.89  '7 
12 

64.2  '7 
IS 

31.41    f 

5-«Sh4-52:; 

39.0  I 

19.5 

38.59    , 

28.2       „ 

3^-6  '^^ 

9.01 
9-09    , 

65-7  ,, 

31-43    a 

55-4   . 

24.69 

39-9 

29-5 

38.66    7 

67-1    ^ 

31-35    ° 

59.0  ^^ 

24.80  " 

II 

Aug.   8.4 

38.69    3 

9.12    ^ 

68.3 

3^-^5~ 

62.5  55 

24.85    J 

42-2    ! 

18.4 

38.67    ^ 

38.61    ^ 
9 

33.0  '^ 

9"     1 

69.4" 
70.2    " 

7 

30.85  ^° 

^5-7  f! 

24.84    I 

43-4   ! 

28.4 

34-^ ;: 

9.06    s 
9 

30.46  2 

68.6  ^? 
26 

24.78    ^ 
II 

44-7*3 
11 

Sept.  7.4 

38.52 

35.2 , 
36.0 » 

^•97  „ 

70.9 

29.98 

71.2 

24.67 

45-8 

17.3 

38.40  " 

8.85  " 

71-3    t 

29-43  f! 

^*^  ^  22 
73.4   « 

^4-51    S 

46.8  ~ 

27.3 

38.25  ;s 

38.09    J 
37.93  S 

36.5  f 

8.71    ^ 

71.6    3 

2883  J° 

75.2 ; 

24.33  '* 

47.7  I 

Oct.    7.3 

36.7 ' 

8.40  '<* 
15 

71.7    I 

28.19 
27-52  ^5 

76.5  'i 

^4-"  " 

48.3   ^ 

17.3 

36-7  ! 

3 

71.6    * 
3 

77.2  7 
3 

22 

23.90^^^ 

48.7  * 

27.2 

37.77  „ 

36.4    ^ 

8-25  ,, 

71.3    ^ 

26.85  g. 

77.5  ^ 

23-69  ' 

48.9 

Nov.  6.2 

3762  '5 

35.9  ; 

8.H  ^* 

70.9    * 
70.3    I 

69-5  ! 
68-7  * 

26.20  °5 
^5-58  5 

25.02    ^ 

77.1  ^ 

20 
23.49  „ 

48.7  " 

16.2 

37.50  " 

35.2  7 

7-99  " 

76.2  9 

23.32    I 

48.2    s 

26.1 

37.40  " 
37.34     , 

^^•3  ,^ 

7.90    I 
7-84    J 

74-7  '^ 

23.19   5 

47-5   I 

Dea    6.1 

33-^  " 

24.53  ^ 

72.7  ^^ 

0 
23.11 

46.6  9 

3 

13 

a 

10 

41 

24 

3 

ti 

16.1 

37-31 

31.8 

7.82 

67.7  „ 

^4-^2  ,. 

70.3^ 

23.08 

45-5  „ 

26.1 

37-32    ^ 

30.3  ,f 

7.83    ^ 
7.89    ^ 

66.6  " 

23.81  f 

67.4  '^ 

23.10 

44-2*3 

36.0 

37-37   ^ 

28.8  ^5 

65-4  " 

23.61  ^° 

64.3  '' 

23.17    7 

42-7  *s 

Sec  6,  Tan  S 

t.oia      -fo.isa 

1. 000           -(0.014 

2.931      +2.755 

1.348      --0.904 

Mean  Place 

3S*-243    '•5".47 

5"- 549    63  ".03 

28-.314    55".9i 

19". 782    42^.46 

D>a,  D»a 

0.00          0.00 

0.00           0.00 

-0.06        -0.08 

•f0.02            +0.03 

D^d,  DmS 

■W.a          -0.9 

+0.2           -0.9 

+0.2         -0.9 

+0.2              -0.9 

84368**- 

-1914 2< 

) 

[] 

Sphx4] 
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Mean  Solar 
Date. 


Jan.    i.o 

II.O 
2I.O 

310 

Feb.    9.9 

19.9 
Mar.  1 .9 
11.9 
21.8 
31-8 

Apr.  10.8 
20.7 

307 
May  10.7 

20.7 

30.6 

June  9.6 

19.6 

29.6 

July    9-5 

195 

295 
Aug.   8.4 

18.4 

28.4 

Sept.  7.4 

17-3 

27-3 
Oct.    7.3 

17-3 

27.2 

Nov.  6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


fPavonis. 

Mag.  4.1 


Right 
Ascciimon. 


h 
19 


m, 
50 


s 
36.69 
36.82  ^3 

37.09  ^^ 

37-49 
38.00 


40 
62 


71 
79 
84 


Sec  S,  Tan  S 
Mean  Place 


D^a,  Dm  a 


38.62 

39.33 
40.12 

40.96 
41.86  90 
93 
42.79 

43.73  r, 
44.67 

45.59 
46.47 


94 
92 

88 
84 


47-31 
48.07 

48.73 
49.29 

49.74 

50.05 
50.22 

50.25 

50.13 
49.89 

49.52 

49.05 
48.49 

47.87 
47.23 

46.59 
45.98 

45.43 

44.97 
44.61 

44.38 
44.29 

44.33 


76 
66 

56 
45 
31 

17 

3 
12 

24 
37 

47 
56 
62 

64 
64 

61 

55 
46 

36 

23 

9 
4 


Declina- 
tions. 


-73    8 

32.5 

294'* 
26.3  3' 

23.3  ^^ 

20.4  'I 

^  28 

17.6 

15.1 
12.8  ^3 
19 

15 

12 


25 


10.9 
9-4 

8.2 

7.4 
7.0 

7.1 
7.6 


8 

4 
I 

5 
9 
8.5 

9-«  :^6 
11.4 
20 

15.6" 
^     24 


18.0 
20.6 


26 

25 


23.1 
25.6  "5 


27.9 

30.0 

31.7 
33-1 
34.0 

34.4 


23 
21 

17 

14 

9 

4 

2 


fi  Aquilm. 

Mag.  3.9 


Right 
Ascension. 


7 
12 


34-2 
33-5 

32.3 
30.6  '7 

28.5 


26.0 
23.2 
20.2 


21 

25 


28 
30 


3.448     -3.299 
39-.748    I9".27 


40.08 
+0.2 


+0.10 
-0.9 


h 
19 

s 

4.24 

4.31 
4.41 

4.55 
4.72 

4.92 

5.15 
5.40 
5.66 

5-94 

6.24 

6.54 
6.85 

7.15 
7-45 

7-73 

7-99 
8.22 

8.42 

8.58 

8.70 
8.77 
8.80 
8.79 
8.74 

8.65 

8.53 

8.39 
8.24 

8.08 

7.92 

7^77 
7-65 
7.55 
7.49 

7.46 

7.47 
7.52 


m 
51 


7 
10 

14 

17 
20 

23 

25 
26 

28 
30 

30 

31 

30 

30 
28 

26 

23 
20 

16 

12 

7 

3 

I 

5 
9 

12 
14 

15 
16 

16 

15 
12 

10 

6 

3 


Declina- 
tion N. 


+    611 


1/ 


21.0 

18.1  '^ 
16.7  '^ 
15.5 


14.5 

13.7 
13.2 

13.1 
13.4 


12 
10 

8 

5 
I 

3 
6 


14.0 

H.9  ^l 
16.2  '3 
17.7  '5 
19.4 

21.3 
23.2 
25.2 
27.2 
29.2 

310 

32.7 
34-2 

35-5 
36.6 

37.5 
38.1 

38.5 

38.7 
38.6 

38.4 
37.9 
37.2 

36.3 
35-2 


17 
19 

19 
20 

20 

20 

18 

17 

15 

13 
II 

9 

6 

4 

2 

I 
2 

5 

7 

9 
II 

12 


7^8agltt». 

Mag.  3.7 


Right 
Ascension. 


340 
326  ^4 

31.2  '* 


1.006      -K>.io8 
5'.33S    28".49 


0.00  0.00 

+o.a  -0.9 

[Bphi4) 


h 
19 


m 

54 


54.68 

54.73 
54.82 

54.95 
5511 

55.31 
55.53 
55.78 
56.05 

56.33 


5 

9 

13 
16 

20 

22 

25 

27 
28 

30 


31 


56.63 

56.94  ,^ 
57.26  ^' 

57.56  f^ 

57.86  3^ 
29 

58.15 

58.41 
58.64 

58.83 

58.99 


26 

23 

19 
16 


59.10 

59.17 
59.19 
59.17 
59." 


IX 

7 

2 

2 

6 

10 


59.01 
58.88  ^l 

58.72  " 

58.55 

58.37 


16 

17 
18 

18 


58.19 
58.03 

57.89 
57.77 
57.69 

57.64 
57.63 
57.65 


16 

14 
12 

8 
S 


Declina- 
tion N. 


+  19  15 


It 


22.6 
20.5 
8.4 
6.4 

4.5 

2.9 

1.5 
0.6 

O.I 

O.I 


21 
21 
20 

19 
16 

14 

9 

5 
o 

4 


8 


0.5 

1.3 
2.6^3 

^•^  ^o 

22 

18.4 

20.8  't 
26 

^3.4 ; 

^5-9  J 

28.5  '^ 
25 

31.0 

33.4 
35.5 
37.5 
39.2 

40.6 
41.8 
42.6 

43.1 
43.2 

43-1 
42.5 
41.7 
40.5 
39.1 

37.4 
35.5 
33.5 


cSacittaxiL 
Mag.  4.6 


Right 
Ascension. 


24 
21 
20 

17 
14 

12 

8 

5 

1 

I 

6 

8 

12 

14 
17 

19 
20 


1.060      40.349 
55».929    28".45 


h 
19 


m 

57 


s 

21.31 

21.40 

21.53 

21.70 
21.90 

22.13 
22.39 

22.67 
22.98 

23.30 
23.64 

23.98 
24.33 


9 

13 

17 
20 

23 

26 
28 

31 
32 

34 

34 
35 


-o.oi 

40.3 


LOI 
>.9 


24.68  35 
25.03  35 
33 

25.36  ,^ 
25.66    ^ 

^5-94  ,, 
26.18^4 

26.39  " 
15 

26.54 
26.65 

26.71 

26.71 

26.67 

26.59 
26.47 

26.32 

26.15 

25.98 

25.81 

25.65 
25.52 
25.41 
25.35 

25-32 

25.34 
25.40 


II 
6 
o 

4 
8 


5 
7 
7 
7 

6 

3 

I 

6 
3 

2 
6 


tioa& 


-2756 


ff 


70.3 
69.7 
69.0 

68.3 

67-5 

66.6 

657 
64.7 

63-7 
62.6 

61.5 
60.4 

59-4 

58-4 
57.6 

56.8 
56.2 

55.7 

55.5 
55-4 

55-5 
55.7 
56-1 
56.6 

57.2 

57.8 

58.4 
59.0 

59.5 
59.9 

60. 1 
60.2 
60.2 
60.0 

59.7 

59.3 
58.8 

58.2 


6 

7 

7 
8 

9 

9 

10 

10 
II 

II 

II 

10 

10 

8 

8 

6 

5 

2 

I 

T 


4 

5 
6 

6 

6 

6 

5 

4 

2 

I 
o 

2 

3 
4 

5 
6 


1. 132      -0.531 
22«.328    S9".i7 


+0.01 

40.2 


4o.oa 
-0.9 


APPARENT  PLACES  OP  STARS,  1914. 


451 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Haul  Solar 
Date. 


Jan.    I.I 

II.O 
21. 0 

Feb.  lo.o 

19.9 

Ifar.   1.9 

11.9 

21.8 

31.8 

Apr.  10.8 
20.8 

30.7 
May  10.7 

20.7 

30.7 
June  9.6 

19.6 

29.6 

Jiiiy  9.5 

195 

29.5 
Aug.   8.5 

18.4 

28.4 

Sept.  7.4 
17.4 

27.3 
Oct.    7.3 

17.3 

27.2 

Nov.  6.2 

16.2 

26.2 

6.1 

16.1 
26.1 
36.1 


Sec  6,  Tan  6 
Mean  Place 


J}'^  a.  Dm  a 


r  Aqnllae. 
Mag.  5.6 


Right 


h      m 

19   59 

55"25   , 

5531 

55.41 

55.54 

55.70 


zo 

16 
19 


22 
24 


55.89 
56.11 

5^-35  ^, 
56.62  ^7 

56.90  "» 
29 

57.49  ^^ 
57.80  ^ 
58.1030 

58.40 


58.69 
58.95 
59.19 
59.39 
59.56 

59.69 

59.77 
59.81 

59.81 

59.76 

59.68 

59.57 

59.43 
59.28 

59.12 

58.96 
58.81 
58.68 
58.58 
58.51 

58.48 
58.48 

58.51 


30 
39 


26 

24 
30 

17 
13 

8 

4 
o 

5 
8 


4 

5 
6 

6 

5 

3 

o 

7 
3 


Dedinft- 
tionN. 


+    7     I 


$$ 


58.1 
56.6 

55.2 
53.8 
52.6 

51.5 

50.7 

50.3 
50.2 

50.4 

51.0 

51.9 
53.2 

54.7 
56.5 

58.4 
60.4 

62.5 

64.6 

66.6 


IS 
14 
14 

12 
ZI 

8 

4 

z 

2 
6 

9 

13 

IS 
z8 

19 
20 

2Z 
2Z 
20 

19 


Z8 


68.5 
70.3   _^ 

71.8  's 

73.2  ■ 
74.4 


14 

Z2 
ZO 


75.4 
76.1 

76.6 

76.8 

76.8 

76.6 
76.2 

75.5 

74-6 
73.5 

72.3 
71.0 

69.6 


7 

5 

2 

o 

2 

4 
7 
9 

ZI 

12 

13 
14 


Z.008      40.123 
S6*.343    65".2i 


0.00 
+0.2 


0.00 
-0.9 


0  Aqnllae. 
Mag.  3.4 


Right 


h    m 

20    6 


i 

51.07 

51.13 
51.23 

51.36 
51.52 

51.71 
51.92 
52.16 

52.42 
52.70 


6 
zo 

13 
z6 

19 

2Z 

24 
26 

28 
29 


31 


52.99 
53.30 

53.61  3' 
53.92  3' 
54.22 


30 
29 


54.51 
54.78 

55.03 
55.25 
55.43 

55.57 
55.67 
55.72 

55.73 
55.69 

55.62 

55.51 
55.38 

55.24 
55.08 

54.93 
54.79 
54.67 
54.57 
54.50 

54.47 
54.47 
54.51 


27 

25 
22 

18 
14 

zo 

5 

z 

4 
7 

II 

13 
14 
z6 

15 
14 

Z2 

zo 

7 
3 

o 
4 


Dedinft- 
tioaS. 


-    I     4 


It 


46.1 

47.1 
48.1 

49.0 
49.7 

50.3 

50.7 
50.8 

50.6 
50.1 

49.4 
48.4 

47.2 

45.7 
44.1 

42.4 
40.6 

38.9 
37.2 
35.6 

34.1 

32.7 

31.5 
30.6 

29.8 

29.2 

28.8 
28.5 
28.4 
28.5 

28.8 
29.2 

29.7 
30.3 
31. 1 

32.0 

32.9 
33.9 


zo 
zo 

9 

7 
6 

4 

z 
2 

5 
7 

o 

2 

5 
6 

7 

8 

7 

7 
6 

5 
X4 

13 

9 

8 

6 

4 

3 

z 

z 
3 

4 

S 
6 

8 
9 

9 
zo 


z.ooo      -0.0Z9 
52».o83    38".Z3 


0.00  0.00 

4o.a         -0.9 
[BvhMl 


o  CTgnl  seq. 
Mag.  4.0 


Right 
Ajoenaioii. 


h      m 
20    10 

53*47   , 

53.45 

53.49 

53.58 

53.72 


53.91 
54.15 
54.43 
54.75 
55.09 

55.46 

55.84 
56.23 

56.61 
56.97 


4 

9 

14 

19 

24 
28 

32 
34 
37 

38 
39 
38 
36 
34 


57-31 
57.62  3' 

57-89  Z 
58.11  " 
58.28  ^7 


58.39 
58.44 
58.44 
58.38 
58.26 

58.10 

57.89 
57.65 
57.39 
57.11 


ZI 

5 
o 

6 

12 

z6 

2Z 

24 
26 

28 

28 


27 
25 


56.83 
56.56 

56.08  ^3 

55.89  ;^ 

55.64  '^ 
55.59    ^ 


Dedinfr. 
tionN. 


+  4628 


II 


43.8  '9 
40.7  3* 

37.6  3^ 

34.7  '' 

27 
32.0 

29.7 

27.9 
26.5 

25.7 


25.5 
26.0 

27.0 

28.6 

30.7 

33-2 
36.0 

39.2 
42.5 
45.9 

49.3 

52.7 

55.9 

58.9 
61.7 

64.2 
66.2 

67.9 
69.1 

69.9 


23 
z8 

14 
8 

2 

5 
zo 

16 

21 

25 

28 

3^ 
33 
34 
34 

34 
32 
30 
38 

25 

20 

17 
12 

8 


70.1 
69.8 
69.1 

66.0  '* 

21 

63.9 


61.3 
58.5 


26 

28 


Z.452     +Z.053 

55'.46z    48".  Z7 


-0.03 

+0.3 


>.04 
>.8 


K  Cephei. 

Mag.  4.4 


Right 


h 
20 

i 

41.15 
40.78 

40.59 

40.59 
40.79 

41.17 

41.73 

42.43 
43.26 

44.19 

45.18 
46.19 
47.20 
48.18 
49.09 

49.90 
50.59 
51.15 
51.55 
51.79 

51.86 
51.76 
51.50 

51.07 
50.50 

49.79 
48.96 

48.03 

47.03 
45.97 


II 


37 

19 
o 

30 
38 

56 
70 

83 
93 
99 

lOI 
lOI 

98 

91 
81 

69 
S6 
40 

24 

7 

10 
26 

43 
57 
71 

83 

93 
zoo 

106 

108 


44-89   T.VT 
43.82   ^^ 

42.78  '^ 

41.79 
40.89 


99 
90 

78 


40.11 

39.47 
38.99 


64 

48 


Dediii»> 
tionN. 


+  7726 


II 


7^>7  „ 

68.6  ^* 

65.3  ^^ 
62.0  ^^ 

58.7  ^^ 
31 

55.6 

52.8 

50.5 
48.6 

47.4 

46.8 
46.8 

47.4 
48.6 

50.5 


28 

23 
19 

12 

6 

o 

6 

12 

19 
23 


27 


52.8 

55.5  „ 

58.6  3' 

62.0  ^^ 
65.5  ^^ 


69.1 

72.7 

76.3 

79.7 
82.9 

85.8 
88.4 

90.5 
92.2 

93.4 

94.1 
94.2 

93.7 
92.7 

91. 1 

89.0 
86.5 


36 

36 
36 
34 
32 
29 

26 
21 

n 

12 

7 

I 

5 
zo 

z6 

2Z 
25 


83.6  »9 


4.603         +4.493 
48*. 429      70^.40 


-o.zo 

-fO.3 


>.z6 


452 


APPARENT  PLACES  OF  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


I.I 

II.O 
2I.O 


Feb.  1 0.0 

19.9 
Mar.  1.9 
II. 9 
21.8 
31.8 

Apr.  10.8 
20.8 

30.7 
May  io?7 

20.7 

30.7 
June  9.6 

19.6 

29.6 

July  9.5 

19-5 

295 
Aug.   8.5 

18.4 

28.4 

Sept.  7.4 
17.4 

27.3 
Oct.    7.3 

17.3 

27.2 

Nov.  6.2 

16.2 

26.2 

Dec.    6.1 

16.1 
26.1 
36.1 


84  YnlpeonUe. 

Mag.  5.4 


Ricbt 


Sec  S,  Tan  S 
Mean  Place 


h 
20 

8 

503 

5.09 
5.20 

5-34 

552 

5.73 
5.96 
6.22 

6.51 

6.81 

713 

7-45 

7-77 
8.08 

8.37 
8.65 
8.90 
9.1 1 
9.28 

9.41 

9.49 

9.53 

9.51 
9.46 

9.36 
9.24 
9.08 
8.90 
8.72 

8.54 
8.36 

8.20 

8.07 

7.96 

7.89 
7.86 
7.86 


m 
13 


3 
6 

II 

14 
18 

21 

23 
26 

29 

30 

32 

3a 

3a 

31 
29 

28 

25 
21 

13 

8 

4 
2 

5 
10 

12 
16 
18 
18 
18 

18 
16 

13 
II 

7 

3 
o 


DecUna^ 
tioaN. 


+  2424 


ft 


15.9 

13.7 
II.4 

91 
7.0 

51 
3.6 

24 
1.7 

1-4 

17 
2.4 
3.6 
5.2 
7.2 


22 

33 

33 
21 

19 

12 

7 
3 
3 

7 
12 

16 

20 

22 


as 


9-4 
1 1.9 

lit  «8 

20.2 

27 
22.9 

25.6  "7 
28.0  *^ 

30.3 
32.3 


23 
20 

17 


340 

35.5 
36.6 

37.3 
37.7 

37.6 
37.3 
36.5 
35.4 
34.0 

32.2 

30.3 
28.1 


15 
II 

7 
4 

I 

3 
8 

II 

14 
18 

19 
22 


1.098       -K).454 
6* .306    2o".03 


-o.oi 
+0.9 


>.02 

).8 


cfi  CapiicoxnL 

Mag.  S'^ 


Right 


h 
20 


m 
13 


s 
6.10 

6.17 

6.27 

6.40 

6.57 

6.76 
6.98 

7.23 

7.49 
7.78 

8.08 

8.39 
8.71 

9.03 
9.35 

9.65 

9.94 
20.21 

20.44 

20.64 

20.79 
20.90 
20.97 
20.99 
20.96 

20.90 
20.80 
20.67 

20.53 
20.38 

20.23 
20.08 
19.96 
19.86 
19.79 

19.75 
19.76 

19.80 


7 
10 

13 
17 
19 

22 

25 
26 

29 
30 

31 
32 
32 
32 
30 

29 
27 

23 
20 

IS 

II 

7 

2 

3 
6 


o 

3 

4 
5 
S 

S 

2 

o 

7 
4 

I 
4 


Declina- 
tions. 


—  1248 


ti 


53.0 

53.3 
53.6 

53.7 
53.8 

53-7 

53.4 
530 

52.4 

50.6 

49.5 
48.2 

46.9 
45.5 

44.2 
42.8 
41.6 
40.4 

39.4 

38.6 

37.9 

37.4 
37.0 
36.8 

36.8 
36.8 
37.0 
37.2 

37.5 

37.8 
38.1 

38.4 
38.8 

391 

39-4 
39.8 
40.1 


3 

3 

I 


3 
4 
6 

8 
10 

II 

13 
13 
14 
13 

14 
12 

12 

10 

8 

7 

S 
4 

2 


o 

2 
2 

3 
3 

3 
3 
4 
3 
3 

4 
3 


>6»  CapricoxnL 
Mag.  3.2 


Richt 
Aioension. 


1.026       -0.228 
i7"o55    43"-62 


+0.01         +0.01 
+0.2  -0.8 

[Bphu] 


h 
20 


m 
16 


8 
9.94 

O.OI 
O.I  I 

0.24 
0.40 


7 
10 

13 
16 

19 


22 


0.59 
0.81 
1.06^5 

27 


1.33 
1.61 


28 
30 


1.91 
2.23 

2.55 

2.88  33 
32 


32 
32 


3.20 


31 


3.80*9 
4.07^7 

431 
4.51 


4.67 

4.79 
4.86 

4.88 

4.86 


24 
20 

16 

12 

7 

2 

2 
7 


4.79 
4.70 

4-57 

4.43  ,^ 
4.28  '5 


9 
13 
14 


4.12 

3.98 

3.85 

3.75 
3.68 

3.64 

3.64 
3.68 


16 

14 

13 
10 

7 
4 

o 

4 


Declina- 
tions. 


-15    3 


n 


22.9 

23.1 
23.1 
23.1 

23.0 

22.8 
22.4 
21.9 
21.2 
20.3 

193 
18.I 

16.9 

156 
14.2 

12.9 

II.6 
10.4 

9.4 
8.5 

7.8 
7.2 
6.8 
6.6 

6.5 

6.6 
6.8 
7.0 

7.3 
7.6 

7.9 
8.2 

8.5 
8.8 

9.1 

9-3 
9.5 
9.7 


2 
o 
o 

I 

2 

4 

5 

7 

9 
10 

2 
2 

3 
4 
3 

3 

2 

o 

9 
7 

6 

4 

2 
I 
I 

2 
2 

3 
3 
3 

3 
3 
3 

3 

2 

2 
2 


a  PftTonis. 

Mag.  2.1 


Right 


h 
20 


m 
18 


1.035       -0.269 
io".88o    i3".2o 


+0.01 
+0.2 


+0.01 
-0.8 


s 

4965 

4971 
49.84 

50.03 

50.29 

50.60 

50.96 

51.37 
51.81 

52.29 

52.79 
53.32 

53.85 

54.38 
54.90 


6 

13 

19 
26 

31 

36 
41 
44 
48 
50 

53 
S3 
S3 
52 
50 


48 


55.40 
55.88 
56.31  f 
56.68  37 
57.00  3* 


57.25 
57.43 
57.52 

57.54 
57.48 


25 

18 

9 

2 

6 
13 


20 
24 


57.35 
57.15 

56.62  '9 
56.31  ^' 


56.00 

55.70 

55.43 
55.20 

55.02 

54.90 

54.85 
54.86 


31 

30 

27 

23 
18 

12 


Declina- 
tions. 


-57  0 


tt 


55-9  „ 

537 ,: 

51-2  '> 
48.8  *< 

46.3;; 

43.9 


41.5 
39.3 

37-3 
35.5 


24 

23 
30 
18 
16 

32.6  [i 
31.6 
31.0 
30.6 


10 

6 

4 
I 


30.7 

31. 1 
31.8 
32.8 

34-2 

35.8 
37-^ 

39.5 
41.4 

43.4 

45.2 
46.9 

48.3 
49.4 
50.1 

50.5 

50.4 
49.8 

48.9 

47.5 


10 

14 
16 


18 

19 
20 

18 


17 
14 
II 


I 

6 

9 
14 
16 


45-9 

43-9 
41.7 


30 
22 


APPARENT  PLACES  OF  STAES,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASmNGTON. 


Mean  Solar 
Date. 


Jan. 


I.I 

II.O 
2I.O 


31  o 
Feb.  IO.O 

19.9 

Mar.    1.9 

11.9 

21.9 

31.8 

Apr.  10.8 
20.8 

30.7 
May  10.7 

20.7 

30.7 
June  9.6 

19.6 

29.6 

July    9.6 

19.5 

29.5 
Aug.   8.5 

18.4 

28.4 

Sept.  7.4 

17.4 

27.3 
Oct.    7.3 

173 

27-3 
Nov.  6.2 

16.2 

26.2 

6.1 

16.1 
26.1 
36.1 


Mag.  2.3 


Riffht 
Asoenskkn* 


h 
20 


m 
19 


6!78 
6.77 
6.81 
6.90 
7-03 


I 

4 

9 

13 

17 


23 
29 


7.20 
7.42 
7.67 

7-96 
8.28  3^ 

34 
8.62 

S-97  g 

9.33  l^ 
9.68  35 

10.03  35 

33 

0.36 

0.66  3^ 

20 
0.92 

14 
32 


22 
18 

13 


Sec  5,  Tan  5 
Mean  Place 


•45 
.52 

.54 
.51 
•43 

•30 
.13 

0.93 
0.71 

0.47 

0.23 
0.00 

9-79 
9-59 
9-43 

9-31 
9.22 

9.19 


7 

2 

3 
8 

13 

17 
20 

22 

24 
24 

23 
21 

20 

16 

12 

9 

3 


Dedina- 

tionN. 


+  3958 


It 


44.0 
41. 1 

38-4 

35.9 

33.7 
32.0 

30.8 
30.1 

30.0 

30.4 

31.4 
33.0 
35.0 

37.4 
40.2 

43-2 
46.4 
49.6 

52.9 
56.1 
59-2 
62.1 
64.7 

67.1 
69.0 
70.6 
71.8 

72.5 

72.8 
72.6 
71.8 
70.7 
69.1 

67.0 
64.7 
62.1 


29 
27 

25 

22 

17 
12 

7 

X 

4 
10 

16 

20 

24 

28 

30 
32 
32 
33 

32 

31 
29 

26 
24 

19 
16 

12 

7 
3 

2 

8 

II 

16 

21 

23 
26 


TT  CaprlconiJL 

Mag.  5.2 


Right 
Ascffiwion. 


h      m 
20    22 


23.09 

23.15 
23.24 

23.37 
23.53 

23.72 

2394 
24.19 

24.46 
24.75 


6 

9 

13 
16 

19 

22 

25 

27 
29 

30 


32 


25.05 

25.37 
25.70  33 

26.03  ^^ 
26.36 


26.68 
26.98 

27.25 
27.50 

27.71 

27.88 
28.01 
28.09 
28.11 
28.10 


33 
32 

30 
27 

25 
21 

17 

13 
8 

2 

I 

6 


10 

12 


28.04 
27.94 
27.82 
27.68  ^^ 
27.52   '^ 


1. 305 

8*.490 


+0.839 


.// 


51-15 


27.37 
27.22 

27.09 

26.98 

26.90 

26.86 
26.86 
26.89 


15 

15 

13 
II 

8 
4 


Dedina- 
tkmS. 


-1829 


It 


49.5 

49.4 

49.3 
49.0 

48.7 

48.2 
47.6 
46.9 
46.0 
45.0 

43.9 
42.7 

41.4 

40.1 

38.8 

37.6 
36.4 
35.4 
34.4 
33.7 

33.2 
32.8 
32.6 
32.6 

32.7 
32.9 

33-2 
33.6 
34.0 
34.4 

34.7 
35.0 

35.3 
35.5 
35.6 

35.7 
35.7 
35.7 


I 
I 

3 
3 
5 

6 

7 

9 
o 


3 
3 

3 

2 

2 
o 
o 

7 
5 

4 

2 

o 

I 
2 

3 

4 
4 
4 
3 

3 

3 
2 


I.OS4      -0.335 
24" .005    39".30 


p  CapiiconiJL 

Mag.  5.0 


Right 
Ascension. 


h      m 
20    23 


8 

56.51 

56.57 
56.66 

56.78 
56.94 


6 

9 
12 

16 
19 


22 
24 


57.13 

57.35 

57-59  ,, 
57.86  II 

58.14 


58.45 
58.77 
59.09 
59.42 
59.75 

60.07 
60.37 
60.65 
60.90 
61. II 

61.28 
61.40 
61.48 
61.51 
61.50 


28 
31 

32 
32 
33 
33 
32 

30 
28 

25 
21 

17 

12 
8 

3 

I 

6 


9 
12 


61.44 

61.35 
61.23 
61.08  ^5 
60.93  \l 

60.77 
60.63 
60.50 
60.39 
60.31 


60.27 
60.26 
60.29 


14 

13 
II 

8 

4 


Dcclina- 
tiaa& 


-18  5 


n 


65.4 

65.4 
65.2 

65.0 
64.7 

64.3 

63.7 
63.0 

62.1 

61. 1 

60.0 
58.8 

57.5 
56.2 

54.8 

53.6 

52.4 

51.3 

50.4 
49.6 

49.0 
48.6 

48.4 
48.4 

48.5 

48.7 
49.0 

49.3 

49.7 
50.1 

50.4 
50.8 

51.0 

51.2 

51.4 

51.5 
51.5 
51.5 


O 
2 

2 

3 
4 

6 

7 

9 
o 


2 

3 
3 
4 
2 

2 
I 

9 
8 

6 

4 

2 

o 

I 
2 

3 
3 
4 
4 
3 

4 

2 

2 
2 
I 

o 
o 


ttCygni. 
Mag.  4.1 


Right 
Ascension. 


h       m 
20    25 


8 

51.54 

51.54 

51.59 
51.68 

51.80 


o 

5 

9 
12 

17 


20 

23 
26 


51.97 

52.17 
52.40 

52.66 

52.95  '^ 

31 

53.26 
53.58 
53.91 
54.24 
54.57  II 

54.88 

55.17  ^^ 
55.43 
55.65 
55.84 


32 
33 
33 


26 
22 


55.98 
56.07 

56.11 
56.10 
56.05 


19 
14 


9 
4 

X 

5 
10 


1.052      -0.327 
57'.4i6    55".3i 


55.95  ^^ 
55.82    3 

55.66  ll 
55.48    ; 

20 


55.09 
54.90 
54.72 
54.57 
54.44 


19 
18 

15 

13 

9 


54.35 
54.29 
54.27 


tionN. 


+  30   4 


» 


49-2  ,, 
46.8  '* 

44.3*5 
41.9'* 
39.5  "* 

21 

37.4 
35.6 
34.2 
33.2 
32.7 


18 

14 
xo 

5 
I 


32.8 

33.4 

34.5 
36.0 

38.0 


6 
II 

15 

30 

23 

42.9    " 

48.6  '9 

51.6  3« 

30 

54-6  ,„ 
57.5  '' 
60.2 '7 

62.8  '^ 
65.1  '^ 

20 
67.1 

68.8  '7 

14 


70.2 
71. 1 
71.7 

71.9 
71.7 
71.0 

69.9 
68.5 

66.7 
64.7 
62.4 


9 
6 


2 

7 
II 

14 
18 

20 

23 


X.156      40.579 
52'.943    5i"-73 


D>a,  Dm  a 


40.2 


-0.03 
-0.8 


40.0I  +0.01 

+0.3         -0.8 

[Bl»hz4l 


+O.OX 
+0.3 


-ICOX 

-0.8 


-0.01 

+o.a 


-0.02 
-0.8 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    I.I 

II.O 
2I.O 

31  o 
Feb.  1 0.0 

19.9 

Mar.    1.9 

II. 9 

21.9 

31.8 

Apr.  10.8 
20.8 

30.7 
May  10.7 

20.7 

30.7 
June  9.6 

19.6 

29.6 

July    9.6 

19-5 

29.5 
Aug.   8.5 

18.4 

28.4 

Sept.  7.4 

17.4 

27-3 
Oct.    7.3 

17.3 

27-3 
Nov.   6.2 

16.2 

26.2 

Dec.    6,1 

16.1 
26.1 
36.1 


6  Cephel. 
Mag.  4.3 


Right 
Ascension. 


Sec  6,  Tan  S 
Mean  Place 


h      m 
20    28 


s 

5.27 

5.13 
5.08 

511 
5.23 


14 

5 

3 
12 


28 


5.43 

6.06^5 

6.47  '' 
6.94 


47 
50 


7-44 
7.96 

8.49 

9.02 

9-52 


52 

53 
S3 
50 
47 


42 
36 


9-99 
0.41 

^•77  ^^ 
1.06^^ 

1.28" 
13 

1. 41 
1.46    5 

1.43    ^ 

1.31  " 

I.12  ^9 

26 

0.86 
0.16^* 

8.84 
8.39  ^^ 

44 


7-95 
7-54 


41 
37 


32 

6.60  ^5 
6.41  '9 


2. 181 
8V48i 


DecUnar 
tion  N. 


+  62  41 

/r 
78.9 
75.9 


30 
3a 


28 


72.7  „ 
69.4^3 

66.1  33 
30 

63.1 

60.3 

58.0  ^3 

56.1  '9 

54.9     ^ 
54.3     ^ 

54.3  ! 
54.9 ,, 

56.2  '3 


18 
23 

28 


58.0 

60.3 
63.1 
66.2  3' 
69.6  3^ 

76.8 
80.537 

84.1  3^ 

^7-5  ^^ 
32 


90.7 
93.7 


30 
26 


9^-3  ,, 
98.5  " 
100.2 

101.4 

102. 1 
102.3 
101.9 
100.9 

99-4 

97-4 

94-9 
92.0 


17 
12 


2 

4 
10 

15 
20 

25 
29 


fDelphiiiL 

Mag.  4.0 


Right 
Aacensum. 


h   m 
20  29 


+1.938 


77".o7 


-0.04 

+0.2 


-0.08 
-0.8 


s 
5-21 
5.24 
5.30 

5.40 
5.53 

5.89 

6.II 

6.35 
6.62 

6.90 
7.20 

7.51 
7.82 

8.13 

8.43 
8.71 

8.96 

9.19 

9.38 

9-53 
9.64 

9.71 

9.73 
9.70 

9.64 

9-54 
9.42 

9.28 

9.12 

8.96 
8.81 
8.68 
8.56 
8.47 

8.41 
8.38 
8.39 


3 
6 

10 

13 
17 

22 

24 

27 
28 

30 
31 
31 
31 
30 

28 

25 
23 
19 
15 

II 

7 

2 

3 
6 

10 
12 

14 
16 
16 

15 

13 
12 

9 
6 

3 

I 


Declina- 
tion N. 


+  11 


tt 


316 

30.1 
28.5 
27.0 
25.6 

24.4 

23.4 
22.8 

22.5 

22.6 

23.1 
24.0 
25.2 
26.8 
28.6 

30.6 

32.7 
350 
37.3 
39.5 

41.7 
43.8 
45.6 

47.3  ,^ 
48.8  '5 


r 

o 

15 
16 

15 
14 

12 

10 
6 

3 

I 

5 

9 
12 

16 

18 

20 

21 

23 

23 
22 

22 

21 
18 

17 


50.0 

51-0 

51.7 
52.1 

52.3 

52.2 

51-9 
51.3 
50-5 
49-5 


12 

10 

7 
4 

2 

I 

3 
6 

8 

10 

13 


48.2 
46.8  '4 

45.3  '' 


Oxoombridce  8241. 

Mag.  6.4 


Right 
Ascension. 


I.019        +0.195 
6'.278    37".04 


0.00        -o.oi 
+0.2  -0.8 

[Bphi4) 


h 
20 


m 
30 


8 
18.21 

1793 
17.78 
17.76 
17.87 


28 

IS 

2 
II 

25 


37 
48 

58 
65 


18.12 
18.49 

18.97 

19.55 
20.20 

71 

20.91 
21.66^5 

22.41  75 
23-15  l\ 

2450 

25.07  57 

25.55 
25.92 

26.19 


26.34 
26.36 

26.26 

26.05 

25.72 


48 

37 
27 
IS 


2 

10 
21 

33 

43 


52 
60 
66 


25.29 
24.77 
24.17 

22.80  7' 
72 

22.08 

21.34 
20.63 

19.95 
19.32 


18.77 
18.32 
17.97 


74 

71 
68 

63 

55 


45 

35 


Declina- 
tion N. 


+  72  14 
tt 

28.3 

25.3 
22.1 

18.7 

15.4 


12.3 

9.4 
6.9 

4.9 
3.5 


30 
32 
34 
33 
31 

29 

25 
20 

14 
8 


2 

5 
II 


2.7 

2.5 
3.0 

4.1 

5.8  '7 

22 

8.0 

10.7  '7 

13.7  ^^ 
17.0  33 

20.5  35 
37 

24.2 
27.9  37 

31.6  37 

35-1  ^^ 

38.4  ^^ 

^'•5  .8 
44-3 
46.6  *3 

48.5  '^ 
49.9 


50.8 

51. 1 
50.9 
50.1 
48.7 

46.8 

44-4 
41.6 


14 
9 


3 

2 

8 
14 
19 

24 
28 


3.278      +3.122 
23".240    25".36 


aindL 

Mag.  3.2 


Right 


h      m 
20    31 

8 
30.20 

30.25 

30.35 
30.50 
30.70 


5 
10 

15 
20 

25 


30.95 
31.23 

31.55 

31.91 
32.29 

32.70 
33.12 

33.56  ^ 
44 


28 

32 
36 
38 
41 

42 


34.00 
34.44 

34.87 
35.28 

35.65 

35-99 
36.27 


44 
43 

41 
37 
34 
28 

24 


36.51  „ 
36.68  '7 

36.78  '° 

36.82 

36.80 


4 

2 

8 


36.72 
36.58 
36.40 
36.19 

35.96 

35.72 

35.49 
35.28 

35.10 
34.96 

34.87 
34.82 

34.84 


14 
18 

21 

23 
24 

23 
21 

18 

14 

9 

5 

2 


tknS. 


-47  35 


tt 


46.1 

44.3 
42.4 

40.4 
38.3 

36.2 
34.2 
32.1 
30.2 
28.4 

26.8 

25.3 
24.0 

23.0 
22.3 

21.9 
21.8 
22.0 
22.5 

23.3 


18 

19 
20 

21 

21 

30 

21 

19 
18 

16 

15 

13 
10 

7 

4 

I 
s 

5 
8 

10 


24.3  ^, 
25.6  '3 

27.0 
28.6 
30.2 


14 
16 
16 

15 


31.7 
33.2 

34.5 
35.6 

36.4 

36.9 
370 
36.8 
36.2 

35.3 

34-1 
32.7 
31.0 


15 

II 
8 

5 

I 
2 
6 

Q 
13 

14 
17 


1.483  -1.095 

3IV27I    32".34 


-0.07 
+0.2 


>i3 
».8 


+0.02 
+0.2 


+0.04 
-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASmNGTON. 


Meam  Solar 
Date. 


Jan.     I.I 

II. I 

2I.O 

31.0 

l«'eb.  lo.o 

19.9 

Mar.    1.9 

1 1.9 

21.9 

31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 
June  9.6 

19.6 

29.6 

July    9.6 

195 

29.5 
Aug.   8.5 

18.5 
28.4 

Sept.  7.4 
17.4 

27.3 
Oct.    7.3 

17.3 

27.3 
Nov.  6.2 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


P  Belphini. 
Mag.  3.7 


Right 
Aaocnsion. 


h      m 
20    33 


8 
29.91 

29.93 
29.99 

30.08 

30.21 


6 
9 

16 


18 
24 


Sec  <5,  Tan  6 
Mean  Place 


D>ai  Dm  a 
D^^»D»^ 


30.37 

30.55 

30.77 
3 1  01 

31.86  30 

32.17 ;. 

32.49  \^ 

32.80^^ 
30 

33.10 

33-38 

33.64 

33.87 

34.07 

34.22 

34.33 
34.40 
34.42 
34.40 

34.34 

34.24 

34.11 

33.97 
33.81 

33.65 
33.49 
33.35 
33.23 
33.13 

33.07 
33.03 
33.03 


a6 

23 
20 

15 

iz 

7 

2 

2 
6 

10 

13 
14 
16 
16 

16 

14 
12 

10 

6 

4 
o 


Declina- 
tion N. 


+  14  17 

38.5 
36.8 


35.1 
33.4 
31.9 

30.5 
29.4 

28.6 

28.2 

28.2 


28.6 
29.4 
30.6 
32.1 
33.9 


17 
17 
17 
15 
14 


II 
8 

4 
o 

4 


8 
12 

18 
21 
36.0 

38.3  '^ 
24 

24 

24 

23 


40.7 

43.1 
45.5 

47.8 
50.0 

5^'^  18 
53-9 

55.6  '7 


22 

21 


57.0 
58.1 

58.9 
59.5 
59.8 

59.8 

59.5 
58.9 
58.1 

57.0 


14 

II 
8 
6 

3 


3 
6 

8 

II 

14 


55.6 

5^-'  16 
52.5 


1.032      +0.255. 
3i".oi2    43". 20 


-O.OI 

+0.2 


-O.OI 

-0.8 


t^  Capricomi. 
Mag.  5.3 


Richt 
Ascension. 


h 
20 


m 

35 


8.48 

8.53 
8.61 

8.72 

8.87 

9.05 

9.25 

9.49 

9.75 
10.03 


5 
8 

II 

IS 
18 

20 

24 
26 
28 
30 


31 
33 
33 


0.33 
0.64 

0.97 

1.30 
1.63  ^^ 

1.95 
2.26^' 

2.55  '^ 
2.81 

3.03 

3.21 
3.35 
3.43 
3.47 
3.47 

3.42 

3.34 
3.22 

3.08 
2.93 

2.78 
2.63 

2.49 
2.38 

2.30 

2.25 
2.24 
2.26 


26 
22 
18 

14 
8 

4 
o 

5 

8 
12 

14 
15 
IS 

IS 
14 
II 

8 

S 

I 
2 


Declina- 
tions. 


-1826 


ti 


41.2 
41.2 
41.0 

40.7 
40.3 

39.8 
39.2 
38.4 
37.5 
36.4 

35.2 

33.9 
32.6 

31.2 
29.8 

28.5 
27.2 
26.1 

25-1 
24.3 

23.7 

23.3 
23.1 

23.1 
23.2 

23.4 

23.7 
24.1 

24.5 
25.0 

25.4 

25.7 
26.0 

26.2 

26.4 

26.5 
26.5 
26.5 


o 

2 

3 

4 
5 

6 
8 

9 

I 


3 
I 

o 

8 

6 

4 
2 

o 

I 
2 

3 

4 
4 
5 
4 

3 

3 
2 

2 

I 

o 
o 


1.054      -0.333 
9"-35i    3i".i2 


+0.01         +0.01 
+0.2  -0.8 

[BphM] 


a  Belphini. 
Mag.  3.9 


Right 
Ascension. 


h      m 

20   35 


s 
37.51 

37-53 

37.59 
37.68 

37.80 


2 
6 

9 
12 

IS 


19 
21 

24 


37.95 

38.14 

38.35 

^^■59  ^^ 
38.86  ^J 

39.14 
39.45 
39.76 
40.07 
40.38 


40.68 

40.97 

41.23 
41.46 

41.66 

41.81 
41.92 
41.99 
42.01 
41.99 

41.93 

41.83 
41.71 

41.56 
41.40 

41.24 
41.08 

40.94 
40.82 

40.72 

40.65 
40.61 
40.61 


31 
31 
31 
31 
30 

29 
36 

23 
20 

IS 

II 

7 

2 

2 
6 


Declina- 
tion N. 


6 

4 
2 

o 


4 
o 


+1536 


tt 


254 

23.7 
21.9 

20.1 
18.5 

17.I 

15.9 

15.I 
14.6 

14.6 

14.9 

15.7 
16.9 

18.4 

20.2 


17 
18 

18 

16 

14 

12 
8 

S 
o 

3 

8 
12 

IS 
18 

21 


22.3 
24.6^ 
27.0  ^^ 

29.5  ^^ 

31.9'^ 
24 

34.3 

36.6  ^3 

38.8  ^^ 
40.7 

42.4 


19 

17 

15 


43.9 

45.1 
46.0 

46.6 

47.0 

47.0 
46.7 
46.1 

45.3 
44.1 

42.8 

41-3 
39.6 


12 

9 
6 

4 
o 

3 
6 

8 

12 

13 

IS 

17 


1.038      +0.279 
38V627    29".77 


-O.OI 

+0.2 


-O.OI 

-0.8 


P  Pavonis. 
Mag.  3.6 


Right 
Ascension. 


h 
20 


m 

37 


s 

1.63 
1.63 

1.92 
2.19 

2.55 
2.98 

3.48 
4.03 
4.63 


o 
10 

19 
27 

36 

43 

SO 

5S 
60 

64 
6.63^ 

8.68 
9.89   « 

20.40  ^ 
20.83   ^3 

35 
21.18 

21.43 

21.57 
21.61 

21.54 

21.38 
21.12 
20.79 
20.40  ^^ 

19.97  ^3 

4S 

^9-52 

19.08  44 
18.66  ^ 
18.29  ^7 


14 

4 

7 
16 

26 


17.97 

17.74 
17.59 

17.53 


32 
23 

IS 
6 


Declina- 
tions. 


—  6630 

60.7^7 

57-8  Z 
54.8  3° 

51.8^^ 
29 

48.9 
46.1 

43.4 
40.9 

38.8 


36.9 

35.4 
34.2 

33.5 
33.1 

33.2 

33.7 
34.6 

35.9 
37.5 


28 

27 

2S 
31 

19 


IS 
13 

7 

4 

I 

S 

9 

13 
16 

19 


31 


39-4 

43.8  '^ 
46.2  ^4 

48.5 


50.8 
52.8 

54.5 
55.9 
56.9 

57.4 

57.4 
56.8 

55.8 

54.3 

52.4 
50.1 

47.5 


23 
23 


30 

17 
14 
10 

S 

o 

6 

10 

IS 
19 

23 
26 


3.509      -3.301 
i3".353    48".oi 


+0.05 
+0.3 


+0.10 
-0.8 


456 


APPARENT  PLACES  OF  STAES,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I.I 
II. I 

2I.O 

Feb.  lo.o 

19.9 
Mar.  1 .9 
11.9 
21.9 
31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

307 
June  9.6 

19.6 

29.6 

July    9.6 

19.5 

295 
Aug.   8.5 

18.5 

28.4 

Sept.  7.4 

174 

27.3 
Oct.    7.3 

^7-3 

273 
Nov.  6.2 

16.2 

26.2 

Dec.    6.2 

16,1 
26.1 
36.1 


a  Cygni. 

Mag.  1.3 


Risht 
Ascension. 


h      m 
20    38 


28.12 
28.07 
28.08 
28.13 
28.24 

28.39 

28.59 
28.84 

29.13 
2945 

29.80 

3017 
30.55 
30.93 
3130 

31.66 

3199 
32.29 

32.54 
32.74 

32.89 
32.98 
3302 
3300 

32.93 

32.80 
32.64 

32.43 
32.20 

31.95 


5 

I 

5 
II 

15 
20 

39 
32 
35 

37 
38 
38 
37 
36 

33 

30 

25 
20 

15 

9 

4 

a 

7 
13 

16 
21 

23 

25 
26 


Sec  3,  Tan  8 
Mean  Place 

D't^a,  Dm  a 
"D^d,  Dt»8 


26 


31.69 

31.18 '5 

3^96  " 
3^-76  ]l 

30.60 
30.48  " 
30.40 


8 


Declina- 
tion N. 


S  Delphinl. 

Mag.  4.5 


+  4458 


It 


21.7 

19.0  ^7 

16.1  ^9 

13.1  ^^ 
10.3 


7.6 

5.2 
3-2 

1.7 
0.7 

0.4 
0.6 
1.4 
2.7 
4.6 


28 
27 


24 
30 

IS 
10 

3 

2 
8 

13 

19 

23 

6.9 
9.6^7 

12.6  3° 

15.8  2^ 

I  Q.I  ^^ 
35 
22.6 

26.0  ^^ 

33 

31 

29 
26 

23 

19 

15 
II 

5 

o 

4 

10 

14 
19 

23 

25 


29.3 
32.4 
35.3 

37.9 
40.2 

42.1 
43.6 
44.7 

45.2 
45.2 
44.8 
43.8 
42.4 

40.5 
38.2 

35.7 


1. 413       +0.999 
29'. 985    2 1  ".04 


-0.02 
+0.3 


-0.04 
-0.8 


Right 
Ascension. 


h      m 
20    39 

25*55    , 

25.57 
25.62 

25.70 

25.82 


5 
8 

12 
15 


25.97  ^^ 
26.16  '9 

26.37  " 
26.61  ^4 

26.87    . 

'  28 

27.15 

27.45 
27.76 

28.07 

28.38 


28.69 
28.98 
29.24 
29.47 
29.67 

29.83 

29.95 
30.02 

30.05 

30.03 

29.97 
29.88 

29.76 

29.61 

29.46 

29.30 
29.14 
29.00 
28.87 
28.77 

28.70 
28.66 
28.66 


30 
31 
31 
31 
31 

29 
26 

23 
20 

16 

12 

7 

3 

2 

6 


4 
o 


Declina- 
tion N. 


+  1445 


II 


50.9 

49.2  *7 
47.5  '^ 

44.2    ^° 


42.8 

41.7 
40.9 

40.4 

40.4 

40.8 

41.5 
42.7 

44.2 

46.1 

48.1 

50.4 
52.8 

55.2 
57.6 


14 
II 

8 

5 
o 

4 

7 
12 

15 

19 
ao 

23 
24 
24 

24 

24 


^  Caprlcomi. 
Mag.  4.3 


Rilfht 
Ascension. 


23 
31 

19 


60.0 
62.3 

64.4 
66.3 

68.0  '7 

14 

69.4 
70.6 

71.5 
72.1 

72.4 


12 

9 
6 


72.4 
72.1 
71.6 
70.8 

69.7 

68.4 
66.9 
65.2 


3 

5 
8 

II 
13 

15 
17 


h   m 
20  40 


8 
59.53 
59.57 
59.65 

59.77 
59.92 

60.10 
60.31 

60.55 
60.81 

61.10 


4 
8 

13 

IS 
18 

21 

24 
26 
29 

31 


61.41 
61.74  ^^ 
62.08  34 

62.43  35 
62.78 


1.034      +0.264 
36".643     55".i8 


-O.OI  -o.oi 

+0.3  -0.8 

[£phZ4] 


63.12 

63.44 

6374 
64.02 

64.26 


35 
34 

32 

30 
38 

24 

19 


64.45  ,, 
64.60  '5 

64.70  '"^ 

64.75 

64.75 


64,70 
64.62 
64.50 
64.36 
64.20 

64.04 
63.88 

63.73 
63.61 

63.52 

63.46 

63.44 
63.45 


8 

13 

14 
16 

16 

16 

15 
12 

9 
6 


Declina- 
tions. 


-2534 


II 


60.9 
60.4 

59.7 
59.0 
58.2 

57.2 
56.2 

55.0 

53-8 
52.4 

51. 1 

49.7 

48.3 
46.9 

45.6 

44-4 

43.4 
42.6 

42.0 
41.5 

41.3 

41.3 

41.5 
41.9 

42.4 

43.0 
43.6 

44-3 
44-9 
45.5 

46.0 

46.4 
46.6 

46.7 
46.6 

46.4 
46.1 

45.7 


5 

7 

7 
8 

10 


2 
3 

4 
3 

4 
4 
4 

3 

3 

o 
8 
6 

5 

3 

o 

3 

4 

5 
6 

6 

7 
6 

6 

5 

4 

3 

I 
I 

3 

3 
4 


Y  Belphini  seq. 
Mag.  4.5 


Right 
Ascension. 


1. 109        -0.479 
6o".382    49".63 


+0.01 
+0.3 


+0.03 

-0.8 


h       m 
20    42 

8 
39.00      ^ 

39.01 

39.06 

39.14 
39.26 


39.41 

39.59 

39.79 
40.03 

40.29 


5 
8 

13 
15 

18 
30 

24 
26 

38 


40.87  3J 

41.18  3^ 

^I 

41.49-^ 

41.81 


32 
30 


42.11 
42.40 

42.67 

42.91 

43." 

4327 

43.39 
43.46 

43.49 
43.48 


39 

27 

24 

30 

16 

13 

7 

3 

I 

6 


9 

13 


43.42 

43.33 
43.21 

43.06  '5 

i^ 
42.91    ^ 


42.75 

42.59 
42.44 

42.32 

42.22 

42.14 
42.10 
42.09 


16 

16 

15 
12 

10 

8 

4 
I 


Dcdina- 
tionN. 


+  1548 


rr 


45.6 

43.9 
42.1 

40.4 
38.7 

37.3 
36.1 

35-2 

34.7 
34.6 

35-0 

35-8 

36.9 

38.4 
40.2 


17 
18 

17 
17 
14 

13 

9 
5 


8 
II 

15 
18 

31 


44.6!^ 
47.0  ^^ 

49.5     ^ 
51.9^^ 

54.4  ,, 

56-7  \\ 
58.8  " 

60.8 

62.5 


64.0 

65.3 
66.2 

66.8 

67.2 

67.3 
67.0 

66.5 

65.7 
64.6 

63.3 
61.7 

60.1 


20 

17 
15 


13 

9 
6 

4 
I 

3 

5 
8 

XI 

13 

x6 
z6 


1.039       -JO.  283 
40".098    49"- 57 


-0.01 
+0.3 


-0.01 


APPAKENT  PLACES  OF  STARS,  1914. 


457 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


I.I 
II. I 

2I.O 


Feb.  1 0.0 

19.9 

Mar.    1.9 

II. 9 

21.9 

31-8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 
June   9.6 

19.6 

29.6 

July    9.6 

195 

29.5 
Aug.   8.5 

18.5 

28.4 

Sept.  7.4 

17.4 

27.3 
Oct.    7.3 

173 

273 
Nov.   6.:{ 

16.2 

26.2 

Dec.    6.2 

16. 1 
26.1 
36.J 


€  CygnL 
Mag.  2.6 


Right 
Asceiuaoin. 


h       m 
20    42 

4243     , 
42.41 

42.44 

42.50 

42.61 


42.76 
42.94 

43-16 
43.42 
43.70 


3 
6 

II 
15 

18 
22 
26 
28 

31 


33 


44.01 

44-34  .^ 
44.68  34 

45.02  3^ 
45.36  " 

45.69 
46.00 

46.28 

46.52 

46.72 


46.88 
46.99 

47.05 
47.05 
47.01 

46.93 
46.81 

46.65 

46.47 

46.27 


34 
33 

31 
28 

24 
20 

16 

II 
6 
o 

4 
8 

12 
16 
18 
20 
20 


20 


46.07 

45.68  '9 
45.51 


Sec  S,  Tan  d 
Mean  Place 


D'^a,  Dm  a 


45.37 

45.25 
45.17 
45.13 


17 
14 
12 


8 

4 


Declina- 
tion N. 


+3338 


// 


24 


50.5 
48.1 

43.0  ''^ 
40.6 


fiAquaril. 

Mag.  3.8 


Right 
Ascension. 


38.3 
36.3 

34.7 
33.6 

32.9 

32.8 
33.2 

34-1 
35.6 

37-4 

39.7 

42.3 

45.1 
48.1 

51.2 

54.3 

57.4 
60.4 

63.2 
65.7 


24 
23 


20 
16 
II 

7 

I 

4 
9 

15 
18 

23 

26 
28 

30 
31 
31 

31 

30 
28 

25 
23 


19 
16 


68.0 
69.9 

72.8  ^l 
73.6 


74.0 
73.9 

73.5 
72.6 

71.2 

69.5 

67.5 
65.2 


4 

9 

14 

17 

20 

23 


1.202       40.666 
43-.887    51  ".29 


-o.oi        -0.03 
+0.3  -0.8 


h 
20 

s 
0.44 

0.47 

0.54 
0.64 

0.77 

0.94 

1. 13 
1.34 
1.58 
1.85 

2.14 
2.44 

2.75 
3.07 
3.39 

370 
4.00 
4.28 

4.53 

4-75 

4.93 
5.07 
5.16 

5.20 
520 

5.16 

5.09 
4.98 

4.85 
4.71 

4.56 
4.42 

4.29 
4.18 

4.10 

4.04 
4.02 
403 


43 


3 

7 
10 

13 
17 

19 
21 

24 

27 

29 

30 
31 
32 
32 
31 

30 
28 

25 
22 

18 

14 
9 
4 
o 

4 

7 
II 

13 
14 
IS 

14 

13 
II 

8 

6 

2 
I 


Declina- 
tion a 


-948 


n 


49.0 

49-4 

49-7 
50.0 

50.1 

50.1 

49.9 

49-5 
48.9 

48.1 

47.0 
45.8 

44.5 
43.0 
41.4 

39.8 
38.2 

36.7 

35-3 
34.0 

32.9 
32.0 

31.2 

30.7 
30.3 

30.1 
30.0 

30.1 
30.3 
305 

30.9 
31.2 

31.7 
32.1 

32.5 

330 

33.4 
33.9 


4 

3 

3 
I 


2 

4 
6 

8 

II 

12 

13 

15 
16 

16 

16 

15 

14 

13 
II 

9 
8 

5 
4 
2 

I 

I 
2 

2 


3 
5 
4 
4 
S 

4 

S 


7  Cephel. 
Mag.  3.6 


Right 
Ascension. 


I.015 


•173 


h       m 

20   43 


I-.306    4o".35 


0.00        +0.01 
+0.3  -0.8 

[SphM] 


s 
29.53 

29.38 
29.31 

29.32 

29.40 


15 

7 

I 

8 
17 


29.57  ^^ 
29.81  ^4 

30.13  3^ 


30.51 
30.94 


38 

43 
48 


31.42 
31.92 

32.44 
32.95  j_ 
33.45 


50 
52 


SO 
47 


43 
38 
31 


33.92 
34.35 
34.73 

35.28  ^4 

35.45 
35.54 
35.54 
35.47 
35.32 


9 
o 

7 

IS 
22 


35.10 

34.82 

34.48 
34. 1 1  37 

33.70  ^^ 


28 
34 


33.27 
32.85 

32.43 
32.03 

31.67 

31.36 
31.10 
30.91 


43 

43 
42 
40 

36 
31 

26 
19 


Declina- 
tion N. 


-f-6i  29 

79-4  ,„ 
76.5  "" 
73.4  '' 

70.2^^ 

67.0  3^ 
30 


28 


64.0 
61.2 
58.8  '4 
56.8  ^° 

55.5   ^l 
54.7      , 

54.6 


55.1 
56.2 

57.9 
60.2 


II 

17 
23 

26 


62.8 

65.9^; 
69.2^3 

72.7^^ 

37 

76.4 
80.1  37 

83.8  37 

87.3  ^^ 

00.6  33 

31 

9^-5  ,^ 

100.8  '9 

102.3  ^5 

9 
103.2 

103.6    "^ 

103.4  I 
102.6 

13 


/i  Aqnaiii. 
Mag.  4.8 


Right 
Ascension. 


IOI.3 

99.5 
97.2 

94.5 


18 


23 

27 


2.096        +1.842 
32'.553    76".2o 


-0.04 
+0.3 


>.o8 
l8 


h 
20 

8 

0.14 

0.17 
0.23 

0.33 
0.45 

0.61 
0.80 
1. 01 
1.25 

I.5I 

1.79 
2.09 
2.40 
2.72 

3.04 

3.35 
365 

3.93 
4.19 

4.41 

4.60 

4.74 

4.83 
4.88 

4.89 

4.85 
4.78 

4.68 

4.55 
4.41 

4.26 
4.12 

3-99 
3.88 

3.79 

3.74 
3.71 
3.72 


m 
48 


3 
6 

10 

12 

16 

19 
21 

24 
26 
28 

30 
31 
32 
32 
31 

30 
28 

26 

22 

19 

14 

9 

5 
I 

4 

7 
10 

13 
14 
15 

14 

13 
II 

9 
5 

3 

I 


Declina- 
tions. 


-918 


ii 


32.8 
33.2 
33.6 
33.8 
34.0 

34.0 
33.8 

33.4 
32.8 

32.0 


4 

4 

2 

2 
O 

2 

4 
6 

8 

10 


31.0 

29.7 
28.3 
26.8  ^5 

25.3  '^ 

23.6 
22.0 
20.5 

9.0 

7-7 

6.5 
5.6 
4.8 
4.2 
3-7 

3.5 
3.4 
3.5 
3.6 

3.9 

4.2 
4.6 
5.0 
5.5 
5.9 

6.4 
6.9 

7.3 


13 
14 


17 

16 

IS 

15 

13 
12 

9 
8 

6 

5 

2 

I 
I 
I 

3 
3 

4 
4 
5 
4 
5 

S 
4 


1. 013 
o".993 


.164 


f* 


24  .32 


0.00 
+0.3 


+0.01 
-0.7 


458 


APPARENT  PLACES  OF  STARS,  1914, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


I.I 
II. I 

2I.O 


31.0 

Feb.  1 0.0 

20.0 
Mar.  1.9 
11.9 
21.9 
31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 
June  9.7 

19.6 

29.6 

July    9.6 

195 

295 
Aug.   8.5 

18.5 

28.4 

Sept.  7.4 

17-4 
27.4 

Oct.  7.3 
17-3 

27-3 
Nov.   6.2 

16.2 

26.2 

Dec.    6.2 

1 6. 1 
26.1 
36.1 


Mag.  3.7 


Risht 
Ascension. 


Sec  d,  Tan  d 
Mean  Place 


h      m 
20    48 


s 
4.61 

4.62 

4.69 

4.83 
5.04 

5.31 
563 
6.01 

6.43 
6.89 

7.39 
7.91 

8.45 
9.00 

9-55 


I 

7 

14 
21 

27 
32 
43 

46 

52 

54 
55 
55 
54 
0.09 
0.60  5^ 
1.08  48 

1.88^7 

30 
2.18 

2.41 

2.56 

2.62 

2.60 


23 

15 
6 


DecUnA- 
tionS. 


2.50 

2.34 
2. II 

1.83 
152 


10 

16 

23 
28 

31 
33 


32 

31 
27 


1. 19 
0.87 
0.56 
0.29 

0.06  ^^ 

17 

9.89 
9.78  " 
9-74   ^ 


-5846 


/f 


60.6 
58.2  ^4 

55.7 
53.1 
50.4 


25 
26 


27 
27 


47.7 
45.0 

42.5 
40.1 

37.9 


27 
25 
24 
22 

20 


17 


35-9 

32.8  '4 
31.8" 
311       ' 


30.8 

30.9 
314 
32.3 
33.5 

35.0 
36.8 

38.7 
40.7 

42.8 


I 

5 

9 
12 

15 

18 

19 
20 

21 

21 


88  Ynlpecnle. 

Mag.  5.2 


Right 
Ascension. 


46.8  '9 

48.5  '' 

49-9 
510 


14 
II 

6 


51-6 
51 -8 
51.6 
50.8 

49-7 

48.2 

46.3 

44.1 


2 

2 

8 

II 

15 

19 
22 


h     m 
20    50 


s 
52.38 

52.37 
52.39 
52.45 
52.55 


z 

2 

6 
10 

14 


21 
24 


1.929      -1.650 

5-.844    45"-24 


+0.03 
+0.3 


+0.07 
—0.7 


52.69 
52.86  '7 

53.07 

53-31 

53-58  II 
29 

53.87 
54.18  3' 

54.51  ^^ 

54.84  II 
55.17^3 

55.49 

55.79 
56.07 

56.32 

56.53 


30 
28 


25 
21 

16 


56.69 
56.81 
56.88 

56.91 
56.89 

56.82 
56.72 

56.58 
56.42 
56.25 

56.07 

55.89 
5572 
55.56 
55-43 

55-33 
55.26 

55-22 


12 

7 

3 

2 

7 


Dedinsr 
tlonN. 


+  2743 


n 


46.8 
44.6 

42.4 

40.1 

37.9 

35-9 
34-1 
32.7 
31.7 
31.2 

31.2 

31-7 
32.6 

34.0 
35.9 


22 
22 

23 
22 

20 

18 

14 
10 

5 
o 

5 

9 

14 

19 
22 

38.1 

40.5 :: 

46.1  ^9 

49.0  '^ 
29 

54-7  2 

57.5  f^ 
60.0^5 

62.3  ^3 
21 


18 


64.4 
66.2 

67.6  '4 

68.7  " 

695 


69.8 
69.8 

693 
68.5 

67.3 

65.7 

639 
61.9 


5 
8 

12 

16 

18 
20 


1. 130      +0.526 
53-.669    48".o8 


-o.oi         -0.02 
+0.3  -0.7 

[Bph  14) 


880  Dnoonls  (Heis). 
Mag.  5.6 


Risht 
Ascension. 


h 
20 


m 
51 


8 
22.47 

21.78 

21.30 

21.06 

21.07 

21.33 
21.82 

22.53 

23.43 
24.48 


69 
48 

24 

I 
26 

49 

71 
90 

105 
118 


25.66 

^^•91  III 
28.19  "f 

o«  ^Z 128 

^9-47  „, 

30.69  "' 
113 

31.82 

32.84  '"^ 

33.70 

34-39 
34.88 


DecUnar 
tionN. 


86 
69 

49 

29 


35.17 

35-25 
35-12 

34.78 

34-24 

33-52 
32.63 

31-59 
30.42 
29.16 

27-83 
26.47 

25.11 

2378 

22.53 

21.39 
20.39 

19.57 


8 

13 
34 
54 
72 

89 
104 

"7 
126 

136 
136 

^33 
"S 
114 

100 
82 


+  8013 


ft 


55.2 
52.4 

49.4 
46.2 

42.9 

39-7 
36.7 
340 

31.7 
30.0 

28.8 
28.3 
28.4 
29.1 

30.4 


28 

30 
32 
33 
32 

30 

27 

23 

17 
12 

5 

I 

7 

13 
18 


^  Oj%bL 

Mag.  4.0 


Right 


32.2 
34.6  '^ 

37.3  '' 
^i 

40.4  •» 

43.8  ^^ 
^^      36 

^'^'^  37 

54-8  Z 
58.4  ^^ 

61.9  35 
33 

65.2 

68.2  3^ 
70.9  ^7 

73-2 
75.1 


76.4 

77-2 

77-4 
77.0 

76.1 

74.5 

72.5 
70.0 


23 
19 
13 


8 

2 

4 

9 
16 

20 
25 


5.894       +5.808 
3iV6io    49"-5i 


-0.1 1 
+0.3 


-0.26 
-0.7 


h      m 

20   53 


s 

56.33 

56.28 

56.27 
56.32 
56.41 


tioaN. 


56.54 
56.72 

56.94 
57-20 

57.50 


5 

z 

5 
9 

13 


18 

32 
96 

30 

32 
57.82 

58.17^^ 


58.53 


36 


58.90  37 

59.26  ^^ 
35 

59.61 

59.94  II 
60.24  ^ 

60.50 

60.72 


36 
22 


60.89 
61.01 
61.07 
61.08 
61.04 


17 

12 
6 

I 
4 
9 


60.95  ,, 
60.81  '4 
60.64 
60.44 
60.22 


17 
20 

22 


22 


60.00 
59-77  !3 
59.54 

59.34 
59-16 


23 
20 

18 

15 


5901 

58.90 
58.82 


II 
8 


1.322 
57'-983 


+4049 

66.5 »« 
63.8'' 
61.1" 

^< 

55.8 

53-5:: 
51.6! 

50.1  ^; 
49.2 : 


48.8 

48.9 
49.6 

50.9 
52.7 

54-9 
57.5 


13 
18 


32 


26 

28 


60.3 

63.4 1; 
66.7^^ 

70.0,, 

79-6 
26 


82.5 


85.1 ,, 

^7'C 
89-3^ 

90.8 


91.9 


II 
6 


3 


92.5 
92.7 

92.43 
91.6 

903 


88.6 
86.6 
84.2 


13 
90 

34 


40.864 

67".83 


-0.02 
+0.3 


-0.04 
-0.7 


APPARENT  PLACES  OF  STARS,  1914, 


459 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


McttnSobuT 
Date. 


Jan.  I.I 
II. I 
21. 0 

3I-0 
Feb.  lo.o 

20.0 

Mar.  1.9 
11.9 
21.9 
31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 
June  9.7 

19.6 

29.6 

July    9.6 

19-5 

295 
Aug.   8.5 

18.5 

28.4 

Sept.  7.4 
17.4 
27.4 

Oct.    7.3 

17-3 

273 
Nov.   6.2 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


a  Octantis. 

Mag.  5.2 


Risht 

Ascension. 


h       m 
20     54 


s 
17.41 

17.26 

17.28 

1747 
17.82 

18.33 
18.98 

19,76 

20.65 

21.64 


IS 

2 

19 
35 
51 

65 

78 

89 

99 
107 

22.71 

23.84"^ 

117 

26.19       o 

118 

27-37 

114 

28.51 

29.60  '^ 

30.60  ^«^ 

31.49 
32.26 


89 

77 
61 


Sec  S,  Tan  d 
Mean  Place 


D'^  a,  Dm  a 
D^  6,  Dm  6 


32.87 

33.31 
33.57 
33.64 
33.53 

3324 
32.78 

32.18 

31.45 
30.63 

29.77 
28.89 

28.03 

27.24 

26.54 

25.97 

2554 
25.27 


44 
96 

7 
II 

29 

46 
60 

73 
82 

86 

88 
86 

79 

70 

57 

43 
27 


Declina- 
tions. 


—  jy  20 


11 


88.2 

85.1 '' 
81.93' 

78.5  ^ 

750  35 
34 
71.6 
68.4  3« 

62.5 
60.0^5 


21 

17 
13 

8 

3 

I 

6 

II 

15 
18 

22 

61. 1 

66.2  *f 

60.0 

76.6  ^3 

78.7  ^" 
80.4 
81.6 


57.9 
56.2 

54.9 
54.1 
53.8 

53.9 
54.5 
55-6 

57.1 
58.9 


21 

17 
12 

6 


82.2 
82.3 
81.8 
80.7 
79.0 

76.9 

74.3 
714 


I 

5 
II 

17 
21 

26 
29 


4.567      -4.457 
2o".274    71". 77 


+0.09 
+0.3 


+0.20 
-0.7 


y  Miorosoopll. 

Mag.  4.7 


Right 


h 

20 

s 

0.40 

0.43 
0.49 

0.59 
0.73 

0.91 
I. II 

1.35 

1.62 
1.92 

2.24 

2.58 
2.94 

3.30 

3.67 

4.04 

4.39 
4.72 

5.02 

5.28 
5.50 

5.68 

5.80 
5.86 
5.88 

5.84 
576 
5.65 
550 

5.33 

5.16 

4-99 
4.83 
4.68 

4.57 

4.49 
4.45 
4-45 


m 
56 


3 
6 

10 

14 
18 

20 

24 

27 

30 
3a 

34 
36 
36 
37 
37 

35 

33 

30 
26 

22 

18 

12 

6 

2 

4 

8 
II 

15 
17 
17 

17 
16 

15 
II 

8 

4 
o 


Declina- 
tions. 


-3235 


II 


52.8 

51.8 
50.8 
49.6 

48.3 
46.8 

45-3 
43.8 
42.1 

40.5 

38.8 
37.2 

35.7 
34.3 
33.0 

31.9 
31.0 

30.3 
29.9 

29.8 

29.9 
30.2 

30.8 

31.5 
32.4 

33.4 
34.4 
35.4 
36.3 
37.1 

37.7 
38.1 

38.4 

38.4 
38.2 

37.7 
37.1 
36.3 


o 
o 

2 

3 

5 

5 

5 

7 
6 

7 

6 

5 
4 

3 

I 

9 

7 

4 

I 

I 

3 
6 

7 

9 

10 

10 
10 

9 
8 

6 

4 

3 
o 


6 
8 


1. 187      -0.640 
i*.200    4o".34 


+0.01         +0.03 

+0.3  -07 

[Ephi4) 


6  Gapiicomi. 
Mag.  4.2 


Richt 

Ascension. 


h 
21 

s 

6.1 1 
6.13 
6.18 
6.27 
6.38 

6.53 
6.71 

6.92 

7.16 

7.42 


m 
I 


2 

5 

9 
II 

IS 

18 
21 

24 

26 
29 


7.71 

8.01 3<^ 

8.33  f, 

8.66  33 
8.99  33 


9.32 
9.64 

9.94 
0.21 

0.45 

0.66 
0.82 

0.93 
1. 00 

1.02 

0.99 

0.93 
0.83 

0.71 
0.57 

0.42 
0.28 
0.14 
0.02 

9.93 

9.86 
9.82 
9.82 


33 

32 

30 

27 

24 
21 

16 
II 

7 

2 

3 

6 
10 
12 

14 
15 

14 

14 
12 

9 

7 

4 
o 


Declina- 
tions. 


-17  34 


n 


40.9 

40.8 

40.7 
40.4 

40.0 

39.5 

38.8 

37.9 
36.9 
35.7 

34-4 
33.0 

31.5 
30.0 

28.4 

26.9 

255 
24.2 

23.1 
22.1 

21.4 
20.8 
20.5 
20.4 
20.4 

20.6 
20.9 
21.3 
21.8 
22.3 

22.8 
23.2 
23.6 

23.9 
24.2 

24.4 

24.5 
24.5 


I 
I 

.3 
4 

S 

7 

9 
10 

12 
13 

14 

15 

15 
16 

IS 

14 

13 
II 

10 
7 

6 

3 

I 

o 
2 

3 
4 
5 
5 
5 

4 
4 
3 

3 

2 

I 
o 


1.049      -0.317 
6".876    31  ".09 


+0.01 
+0.3 


+0.02 
-0.7 


S  Cygni. 
Mag.  3.9 


Right 
Ascension. 


h 
21 

8 


m 
I 


46.40 

46.33 
46.31 

46.34 
46.41 


7 

2 

3 

7 
12 


46.53 
46.71 

46.93 

47.49  ?! 


18 
22 
26 


47.82 
48.17 

48.54 
48.92 

49.30 

49.66 
50.01 

50.32 
50.60 
50.83 

51.01 

51.14 
51.21 

51.22 

51.18 

51.10 
50.96 

50.79 
50.58 
50.36 

50.12 
49.88 

49.64 
49.42 
49.22 

4905 
48.92 
48.83 


33 

35 
37 
38 
38 
36 

35 

31 

28 

23 
18 

13 

7 
I 

4 

8 

14 

17 
21 

22 

24 

24 

24 
22 

20 

17 

13 
9 


Dedinar 
tionN. 


+  43  34 


ti 


66.1 

63.6  ^i 

60.8  " 

58.0 

55.2 


28 
28 
28 
26 


52.6 
50.2 
48.1 

46.5 
45.4 

44.9 

44.9 

45.5 
46.7 

48.4 


24 
21 

16 

II 

5 

o 

6 

12 

17 
21 


26 

29 
31 


50.5 

53.1 
56.0 

62.3  3^ 

34 

65.7 
69.1  34 

72.4  ^^ 

75.6  3^ 

78.6  3° 

27 

Si-3  ,, 
83.8  '5 

Q..  ^  21 
87.5   ^^ 

88.8  '3 

7 

89.5 
89.8 

89.6 

89.0 

87.8 


3 

2 

6 
12 

17 


20 


86.1 

84.1 
81.8*3 


1.380      +0.952 
48-.I30    63".78 


-0.02 
+0.3 


-0.05 
-0.7 


460 


APPARENT  PLACES  OF  STARS,  1914 


FOR  THE  UPPER  TRANSIT  AT  WAvSHINGTON. 


MeanSolar 
Date. 


Jan.  I.I 
II. I 

2I.O 

310 

Feb.  1 0.0 

20.0 

Mar.    1 .9 

11.9 

21.9 

31.9 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 
June  9.7 

19.6 

29.6 

July    9.6 

19.6 

295 
Aug.   8.5 

18.5 

28.4 

Sept.  7.4 
17.4 
27.4 

Oct.    7.3 

173 

273 
Nov.   6.3 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


61  Cygni  pr, 

Mag.  5,6 


Richt 
AsocnsHMi. 


Sec  6y  Tan  6 
Mean  Place 


h 
21 

0.85 
0.82 

0.83 
0.88 
0.97 

I. II 
1.29 

1.77 
2.07 

2.39 
2.73 
309 
3.46 
3.83 

4.19 
452 
4.83 
5.11 
5.34 


m 

3 


3 

I 

51 

9 

14 

18 

22 
26 

30 

34 
36 
Z7 
37 
36 

33 

31 
28 

23 
18 


5-52 
5.66  't 
5-74 
5.77 
5.75 


D>a,  Dm  a 


5.68 

5-57 
5.42 

5.24 
5.05 

4.85 
4.64 

4.44 
4.26 

4.10 

3-97 
3.87 
3.81 


8 

3 

2 

7 


II 

15 

18 

19 
20 

21 
20 
18 
16 

13 

10 
6 


Dedina- 
tionN. 


+  3819 


II 


34.5 
32.2 

29.7 


23 

25 
26 


27.1 

24.6  ^5 
24 
22.2 
20.1 
18.4 
I7.I 
16.3 


21 

17 
13 

8 

2 


16. 1 

16.4  I 
17.2  " 

18.6  ^* 


20.4 


18 

28.3  3° 
31.5  ^ 

381 
44.6 

53.2 
55.5 
57.5 
59.0 
60.2 

60.9 
61. 1 
60.9 
60.3 

591 

57-6 
55-7 
53.5 


23 
20 

15 
12 

7 

2 

2 

6 

12 

15 

19 
22 


1.275       +0.790 
2".4io    33".29 


-O.OI 

+0.3 


K04 

>-7 


KAquaiii. 
Mag.  4.5 


Risht 
Aacenskm. 


h 
21 

53*86 

53.88 

53.92 
54.00 

54.11 

54.25 
54.42 
54.62 

5485 
55.10 

55.38 

55.67 

5598 

56.31 
56.63 


m 

4 


4 

8 

II 
14 


17 
20 

23 

25 

28 

29 

31 
33 
32 
32 


56.95  „ 
57.26  3' 

57.55  l^^ 
57.82  II 

58.06  ^4 


58.26 

58.42 

58.53 
58.60 

58.62 

58.60 

58.54 

58.45 

58.33 
58.20 

58.06 
57.92 
57.79 
57.67 
57.57 

57.51 
57.47 
57.46 


20 


16 
II 

7 

2 


6 

9 
12 

13 
14 

14 

13 
12 

10 

6 

4 


Dedina- 
tkmS. 


-II  43 


It 


22.1 
22.3 
22.5 
22.6 
22.6 

22.4 
22.0 
21.4 
20.7 
19.7 

18.5 
17.2 

15.7 
14. 1 

12.5 

10.9 
9.3 

7-7 
6.3 
5-1 

4.0 

3.1 
2.4 

1-9 
1.6 

1.5 

1.5 

1.7 
2.0 

2.3 

2.7 

3.1 

3.5 
4.0 

4-4 

4.8 

5.1 

5.4 


2 
2 
I 
o 

2 

4 
6 

7 
o 


3 

5 
6 

6 

6 

6 
6 

4 
2 

I 

9 
7 
5 

3 

I 

o 

2 

3 
3 
4 

4 
4 
5 

4 
4 

3 
3 


1.021       -0.207 
54'-637     I3".44 


0.00         +0.01 
+0.3  -0.7 

[Bph  14] 


Bradley  8777. 
Mag.  5.9 


Right 
Aacension. 


h 
21 

8 
7.52 

6.93 
6.51 

6.28 

6.24 

6.39 
6.74 

7.27 
7.95 
8.77 

9.70 
0.71 


m 

7 


59 
42 

23 

4 
15 

35 

53 
68 

82 
93 

lOI 

104 


1-75 
2.80 '^5 

3.82 


102 


97 

88 
76 
64 

49 

33 

16 
I 

17 
34 
50 

63 
76 

86 

95 
102 

2.81 

0.70  '"^ 
9.66  ^^ 
8.67 


4.79 

5.67 

6.43 
7.07 

7.56 

7.89 
8.05 

8.04 
7.87 
7.53 

7.03 
6.40 

5.64 
4.78 
3.83 


99 
92 


7.75 

6.94 
6.26 


81 
68 


Declina- 
tion N. 


+  7746 


n 


47.3 

44-7 
41.7 

38.5 
35.2 


26 

30 
32 
33 
32 


31 


32.0 
28.9 
26.2  ^7 

23.8  '^ 
21.9 


20.6 
19.9 
19.8 
20.4 
21.6 


19 
13 


7 

I 

6 
12 

17 


22 


233 

28.2  ^7 

31.2  ^® 

34.6  ^^ 
35 

38.1 

45.6  ^^ 

49.3 

52.9 


37 
36 
34 


32 
28 


56.3 

59.5 
62.3 
64.8  ^5 
66.8  " 


8  Piscis  Australis. 
Mag.  5.6 


Right 
Ascension. 


68.4 
69.4 
69.8 
69.6 
68.9 

67.5 
65.6 

63.3 


20 
16 

10 

4 
2 

7 
14 

19 
23 


4,724      +4.617 
14'. 627    40".  18 


~o.o8 
+0.3 


-0.22 
-0.7 


h 
21 

s 
0.79 

0.80 

0.85 

0.93 
1.05 

1. 21 


8 


5 
8 

12 

16 

^•^^      ,, 
I.6I       " 

1.86^5 
27 

30 


2.13 

2.43 
2.76 

3.09 

3-44 
3.80 


33 
33 
35 
36 

35 


4-15 

4.49 
4.82  3^ 

5.12  3° 

5.38 


34 


a6 


5.60 

5.78 

5.91 

5.99 
6.02 

6.00 

5.93 
5.83 
5.70 

5-55 


22 

18 

13 
8 

3 

2 

7 
10 

13 

15 
16 


5-39  ,, 
5.23  ^^ 

4.95  '' 
4.84 


II 
8 


4.76 

4.71 
4.70 


5 

I 


Declina- 
tion Su 


-2758 


n 


26.3 
25.6 
24.8 

23.9 

22.8 
21.6 

20.3 
18.9 

174 
15.8 

14.2 

12.5 

10.9 

9.4 
7.9 

6.6 

5-5 
4.5 
3.8 
3.4 

3-2 
3-2 

3.5 

3-9 
4.6 

5-3 
6.2 

7.0 

7.9 
8.6 

9.3 
9.8 

10.2 

10.3 
10.3 

10.1 
9.8 
9.2 


8 


II 
12 

13 
U 

15 
16 

16 

17 
16 

IS 

15 

13 

II 

10 

7 
4 
3 


0 
4 

7 
7 

9 
8 

9 

m 
I 


5 
4 
I 

0 
3 

3 
6 


1. 133      "^-53^ 
ii«.5i7    I4".S6 


+0.01 
+0.3 


40.03 
-0.7 


APPARENT  PLACES  OF  STARS,  1914 


461 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


I.I 
II. I 

2I.O 


31.0 

Feb.  1 0.0 

20.0 

Mar.    1.9 

II. 9 

21.9 

31.9 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

307 
June   9.7 

19.6 

29.6 

July    96 

19.6 

295 
Aug.    8.5 

18.5 

28.4 

Sept.  7.4 

174 
27.4 

Oct.  7.3 
17-3 

273 

Nov.   6.3 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


C  Cygni. 
Mag.  3.4 


Right 
Ascension. 


Seed,  Tan  5 
Mean  Place 


D'^  a,  Dm  a 


h 
21 

s 
5.24 
5.21 
5-21 
5.25 

5-32 


m 

9 


3 
o 

4 

7 

13 


5-44    . 
5.60'^ 

5-79  II 
6.02  ^i 

6.28  ^^ 


6.56 
6.87 
7.20 

7.53 
7.87 


28 

31 
33 
33 
34 
33 


8.20 
8.52 

8.81^ 
9.08^7 

930  '^ 


3a 


22 


9-49 
9-63 
9.72 

9.76 
9.76 

9.71 

9.62 

9.50 

9.35 
9.18 

9.00 

8.82 
8.64 
8.48 

8.34 

8.22 

8.13 
8.07 


19 

14 
9 

4 

o 

5 

9 

2 

5 

7 
8 

8 
8 
6 

4 


9 
6 


Declina- 
tion N. 


+  2952 


21 


16.3 


25.3 
23.2 

20.9  ^^ 

18.6  "3 

21 
14.2 
12.4 
10.9 

9.7 
9.0 


r  Cygni. 

Mag.  3.8 


Right 
Ascension. 


18 

13 

7 


8.9 
9.2 

lO.O 

"•3 
13-0 

17.5 
20.2 


3 
8 

13 
17 

21 

24 

27 

28 


23.0 

26.0  ^"^ 
30 

29.0 

31.9  *' 
34.8  "^ 

37.5 :; 

40.0  ^ 


42.3 
44.2 

45.8 

47.2 
48.1 

48.6 

48.7 
48.4 
47.8 

46.7 

45-3 
43.5 
41.5 


a3 

19 
z6 

14 
9 

5 


3 
6 

II 
14 

18 
20 


1. 154      40.574 
i6".5i9    24".99 


h 
21 


m 
II 


-o.oi 
+0.3 


•03 


-0.7 


s 
19.97 

19.91 

19.89 

19.92 

19.99 

20.10 
20.26 
20.46 
20.70 

20.97  ,^ 

30 

21.27 

21.60^3 
35 


3 

7 
II 

16 

20 

24 
27 


21.95 
22.31 

22.67 


36 
36 
35 


23.02 

23.35  f, 
23.66  3' 

23.93  *^ 
24.17 


24.36 
24.50 

24.59 
24.63 

24.62 

24.55 

24.45 
24.31 

24.14 
23.94 


24 
19 

14 

9 

4 

I 

7 

10 
14 
17 

30 
20 


21 
20 

19 


23.74 
23.53 
23.33 
23.14 

22.97   '^ 
15 
22.82 

22.71 

22.62 


II 


Declina- 
tion N. 


4-3740 


n 


42.2 

39.9 
37.4 

34.8 

32.3 

29.8 
27.6 

25.8 
24.4 

23.4 

23.0 
23.1 

23.8 

25.0 

26.6 


23 

25 
26 

25 
25 

22 
18 

14 
10 

4 

I 

7 
12 

16 

21 

28.7 

37.0  ^"^ 

40.1  3' 
3^ 

43.3 
46.6  33 

58.2 
60.5^3 

62.5  ^^ 
64.1 

65.3 


66.0 
66.4 
66.2 
65.6 

64.5 

63.0 
61.2 
59.0 


16 
12 

7 


4 

2 

6 
II 

15 
18 

32 


1.263         40.772 

2i".454    4o".23 


-0.01         -0.04 
+0.3  -0.7 

[Bph  14] 


a  Bqunlei. 

Mag.  4.1 


Right 
Ascension. 


h 
21 


m 
II 


8 
30.64 
30.64 
30.67 

30.73 
30.82 

30.94 
31.10 

31.28 

31.49 
31.73 


3 
6 

9 
12 

16 
18 
21 

24 
27 


28 


32.00 
32.28 
32.583° 

32.89  II 
33.21  3^ 

33.52 
33.82  30 

^^•"  ^6 
34-37  „ 

34.60  ^3 
19 

34.79 

34.95 
35.06 

35-12 
35.14 


16 

II 

6 

2 
2 


35.12 
35.06 

34.97 
34.86 

34.73 

34.59 
34.45 
34.31 
34.19 
34.09 

34.02 

33.97 
33.95 


6 

9 
I 

3 
4 

4 
4 


5 
2 


Dedina- 
tiooN. 


+   4  53 


ft 


25.3 
24.2 

23.1 

22.1 

21. 1 

20.3 
19.7 
19.4 
19.4 
19.7 


C  CygnL 
Mag.  4.3 


Right 
AscensHkn. 


II 
II 
XO 
10 
8 

6 

3 
o 

3 
6 


XO 


20.3 

21.3 
22.6  '3 
24.1  ^5 

25.8  ^7 
20 

27.8 

/»^  Q  20 
29.0 

31.9 
34.0 
36.1 

38.0 

39.8 

41.5 
430 
44.2 

45.2 
46.0 
46.6 
47.0 
47.1 

47.1 
46.8 

46.4 

45.8 

45.0 

44.1 

43.1 
42.0 


21 
21 
21 

19 

18 

17 

15 
12 

zo 

8 
6 
4 

X 
O 

3 

4 
6 

8 
9 

10 
II 


1.004      +0.085 
3x".5o8    3o".24 


0.00 
40.3 


0.00 
0.7 


h 
21 

8 
0.71 

0.65 

0.63 

0.65 

0.72 

0.83 
0.98 
I.I7 
I. 41 
1.69 

2.00 


m 

14 

6 

2 
2 

7 
zi 

15 
19 
24 
38 

31 

2.33  33 
2.68  35 

^•^^  36 
36 

34 

31 
38 

24 
19 

15 
9 

4 

3 

6 

XO 

15 

17 
so 

31 

81 
31 
30 
18 

15 
12 

9 


3.40 
3.76 

4.10 

4.41 
4.69 

4.93 

5.12 

5.27 
5.36 
5.40 
5.38 

5.32 

5.22 

5.07 
4.90 

4.70 

4.49 
4.28 

4.07 

3.87 

3.69 

3.54 
3.42 

3.33 


Declina- 
tion N. 


+  39    I 


tt 


62.2  *3 
59.7  't 

54.4  % 

51.9 

49.7 

47.7 
46.2 

45.2 


44.7 

44.7 

45.3 

46.5 
48.1 


23 
20 

15 
10 

5 

o 

6 

12 

16 

21 


50.2 
5^-6  It 

55.4 
58.4  ^" 

61.6  3» 
32 

64.8 

68.1  33 

71.3^^ 

Hi  ^8 

77.2  ^^ 

82.2  ^3 

84.3  " 

85.9 
87.1 


16 

12 

8 


87.9 
88.3 
88.2 

87.6 
86.5 

85.1 
83.2 
81.0 


4 

I 

6 
II 

14 

19 
22 


1.288      40.811 
2".237    62".o6 


-0.01 
40.3 


-0.04 
-0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I.I 
II. I 
21. 1 

Feb.  lo.o 

20.0 

Mar.    1.9 

11.9 

21.9 

319 

Apr.  10.8 
20.8 
30.8 

May  10.8 
20.7 

30.7 
June  9.7 

19.6 

29.6 

July    9.6 

19.6 

295 
Aug.   8.5 

18.5 
28.5 

Sept.  7.4 

174 
27.4 

Oct.    7.3 

273 
Nov.   6.3 

16.2 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


0^  MlcroscopU. 
Mag.  4.9 


Right 
Ascension. 


h 
21 


m 
15 


8 
5.02 

502      ^ 
5.05      I 

542 

5-62  " 
5-86  't 

6.14 
6.45 


6.79 

7.15 
7.53 
7.93 
8.33 


28 

34 


36 

38 
40 

40 
41 


^•74  ,^ 
9.13  ^9 

9.50  II 

9.84  3^ 
20.x  5 


31 
26 


Sec  d,  Tan  S 
Mean  Place 


D  V  a,  Dm  a 


20.41 
20.61 
20.77 
20.86 
20.89 


30 
16 

9 

3 

2 

20.87 
20.80    7 
20.68  " 
20.52 

20.34 


16 
18 

19 


20.15 

19.95 
19.76 

19.58 
19.44 

19.32 

19.25 
19.21 


20 

19 
18 

14 
12 

7 

4 


Declina- 
tions. 


—  41   10 


// 


39.3 
37.9 
36.4 

34-6 
32.8 

30.8 
28.7 
26.6 

24.5 
22.5 


14 

15 
18 

18 

20 

21 
21 
21 
20 
20 


20.5 
8.6^9 

6.8 '» 

5-3 
3.9 

2.9 
2.1 
1.6 

1.4 
1.6 

2.1 
2.8 
3.8 
5.0 
6.3 


15 
14 
10 

8 

5 

2 

2 

5 

7 
10 

12 

13 
14 


a  Cephel. 
Mag.  2.6 


15 


7-7 
9.2 

20.6  '* 

21.8  " 

22.9 


23.8 

24.4 
24.6 

24.6 
24.3 

23.6 
22.6 
21.4 


II 
9 

6 

2 
o 

3 
7 

10 

13 


Right 
Ascension. 


h 
21 


m 
16 


28.77 
28.56 
28.42 
28.36 
28.38 


21 

14 
6 


II 


28.49  ,, 
28.68  ^l 

28.94 
29.28  ^^ 

29.68  "^ 


1.328      -0.874 
i5'-754    25".33 


+0.02 
+0.3 


+0.04 
-0.7 


30.13 
30.63 

3116 
31.69 
32.22 

32.73 
33.20 

33.63 
34.01 
3432 

34.56 
34.71 
34.79 
34.79 
34.70 

34-54 
34.32 
34.03 
33-69 
33.31 

32.91 

32.49 
32.07 

31.66 
31.27 


45 

SO 
53 
53 
53 
51 

47 
43 
38 
31 
24 

IS 
8 

o 

9 
16 

22 
29 

34 
38 
40 

42 
42 
41 
39 
35 


30.92 
30.62  ^® 

30.37  ^^ 


Declina- 
tion N. 


+  62  12 


It 


79.1 '° 

76.2  '9 

73.1'' 
69.9  3» 

66.8 
61.2^^ 

59.0 


57.3 


17 
II 


56.2 

55.7 
55.7 
56.5  „ 

62.0  ^* 

64.7  :^ 
67.9^' 

74.9  ^^ 

78.6  37 
82.3^7 

85.9  '' 

89.4^^ 
33 

92.7 

100.8  '3 
102.7  '9 


104.1 
104.9 
105.2 
104.9 
104.0 


14 

8 

3 

3 

9 

14 


102.6 
100.7  '9 

98.3  '^ 


2.146       +1.898 
3i".7i8    75".30 


-0.03        -o.  10 
+0.3  -0.7 

[Bph  14] 


z  Capricomi. 
Mag.  4.3 


Right 
Ascension. 


h 
21 


m 
17 


s 
26.92 

26.92 

26.96 

27.03 

27.13 

27.26 
27.42 
27.62 
27.84 
28.09 


4 

7 

i« 

13 

16 
20 
22 

25 
27 
28.36 

28.66  3^ 

28.97  ^' 
29.30  ^3 
29.63  33 

33 

29.96  ,^ 
30.28  3^ 

30.59  ^^ 
30.87 


28 
26 

31 


31.13 

31.34^3 
31.52 
31.65   '^ 
31.73 
31.76 


31.75 
31.70 
31.62 

31.51 
31.38 

31.24 
31.09 

30.96 
30.83 

30.73 

30.66 
30.61 

30.59 


5 
8 

II 

13 
14 

15 

13 

13 
10 

7 

5 

3 


Declina- 
tions. 


—  17  II 


// 


74-5 
74.5 
74-4 
74.1 
73.6 

73.1 

72.3 

71-4 
70.4 

69.1 

67.8 

66.3 

64.7 
63.0 

61.4 

59.8 
58.3 
56.9 
55.6 
54.6 

53.8 
53.2 

52.7 
52.6 

52.6 

52.8 

53.1 
53.5 
540 

54.5 

55.0 

55.5 
56.0 

56.4 
56.7 

56.9 
57.0 
57.0 


o 

I 

3 
5 

S 

8 

9 
o 

3 


5 
4 

3 
o 

8 

6 

5 

I 

o 

3 

3 
4 
5 
5 
5 

5 
5 
4 

3 

2 

I 
o 


1.047       -0.310 
27".6i9    64".98 


+0.01 
+0.3 


+0.02 
-0.7 


1  PegasL 

Mag.  4.2 


Right 
Ascension. 


h 
21 

• 
5.50 
5.48 
5.49 

5.53 
5.61 

5.72 
5.86 
6.04 
6.25 

6.49 


m 
18 


4 

8 

II 

14 

18 

31 

34 
37 


29 
31 
32 


6.76 

7.05 
7.36 
7.68 

8.00  3^ 
32 

8.32 
8.63 
8.92 
9.19 
9.42 


9.61 

9.76 
9.87 

9.93 
9.95 

9-93 
9.86 

9.76 
9.64 

9.50 

9.35 
9.19 

9.04 
8.90 

8.78 

8.69 
8.61 

8.57 


31 
29 

27 

33 

19 


15 

II 

6 

3 

3 

7 
10 

13 
14 

IS 

16 
IS 

14 

13 

9 

8 

4 


Dedinar 
tioaN. 


+  1925 
68.4 

59-8 

57-3 
566 

564 


It 

2 


56.5     . 

57.0     ■' 

58.0  '^ 
14 

59-4^ 
61.1  '' 


II 


63.2 
65.5  '' 

73-' rf 

75-7 
78-3 

82.9  " 
85.0  " 


20 


86.8 

88.3 
89.6 

90.5 
91.2 

91.5 

91.5 
91.2 

90.6 
89.7 

88.5 
87.1 

85.4 


18 

9 

5 


3 
6 

9 

12 

14 

1: 


1. 061  +0,353 

6V542    69".75 


-O.OI 

+0.3 


-0.02 
-0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  Pavonls. 

C  Capricomi. 

g  Cygnl. 

ft  Aqnarii. 

HeanSalar 

Mag.  4,3 

Mag.  3.9 

Mag.  5.3 

Mag.  3.1 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declinar 

Right 

Declina- 

Ascension. 

tions. 

Ascension. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tions. 

h       m 

•      t 

h      m 

•       / 

h       m 

•      / 

h       m 

•        r 

21      19 

-6545 

It 

21     21 

—  22  46 

21     26 

+  46     9 

21     27 

-  556 

ft 

Jan.     I.I 

19.68 

39•'^  „ 

8 

44-93    , 

74.5  , 

^4-75  ^^ 

44-5,, 

s 

1.24 

67.2 
67.8      J 

II. I 

19-58  ~ 

36-9    5 

44-94    , 

74.2    3 

14.65  - 
14.59     , 

4-^ 
39-5  ,! 

36-7  'I 

1.23 

21. 1 

19-58   * 

34°  1 

44.97   I 
45.03 

73.7  ; 

1.26     3 

68.3      \ 

31.0 

19-65  J, 

31.0^ 

73.0  I 

14.58     ' 

1.31     I 

68.6   3 

Feb.  1 0.0 

19.81  f 

27.9  3' 

45.13  " 

72.3  ^ 

14.62     4 

33.9  i 

1.39     ^ 

68.9   3 

24 

32 

14 

9 

9 

28 

12 

I 

20.0 

20.05 

^4-7  „ 

45-27  ,. 

71.4 

14.71  ,, 

311  „ 

^•5^  ,. 

69.0 

Mar.    1.9 

20.37  ^ 

21.6  3' 

45.43  '„ 

70-3  „ 

14.86  '5 

28.6  '5 

^•^5    J 

68.9    ' 

11.9 

20.76  ^^ 

18.6  3° 

45.62  '9 

69.1 " 

15.05  '^ 

26.4  " 

1.83  '* 

68.6   3 

21.9 

21.21  ^^ 

^5-7  !' 

45.85  \\ 

67.7  w 

15.30^1 

24.6  '« 

2.03  »° 

68.0   ^ 

31.9 

21.72  ^\ 
56 

I3-0  '7 

46.10 'S 

66.2  's 

10 

15.58  '^ 
33 

23.2^ 

2.26  '3 
36 

67.3    * 
10 

Apr.  10.8 

22.28 
22.88  ~ 

10.5 

46-38  „ 

64.6 

'5.91  ,. 

22.4 

252     - 

66.2 

20.8 

8-4  !o 

46.69  f 

63.0  'J 

16.273^ 

22.2 

2.80  '* 

65.0  "^ 

30.8 

23.52  ^ 

24.18^ 

6.6'* 

47-01  3 

^'•3   I 

16.65  f 

22.5    3 

3.10  3° 

^3-5  \l 

May  10.8 

5.2'* 

47-34  !i 

59-7   6 

5«-  la 

17.04^,^ 

23.4    ' 

342  3 

^^•9   8 

20.7 

*■'" 

47.69  35 

34 

^7-43  ^^ 

39 

24.9  ,5 

3-74  ^ 
3* 

30.7 

26.15^ 
26.76  ^' 

3-7    , 

48-03  „ 

56.5  ,, 

17.82 

26.8 

4.06 

5^-3    . 

June  9.7 

3-^   I 

48.36  33 

55-^   t 

18.1937 

29-2  !* 

4-37  3' 

54-7  " 

19.6 

4.0  * 

48.68  3» 

53-9   ! 

^^•54  M 

3^-9   I 

4-^7  3° 

29.6 

27.31  55 

4-7  X 

4898  3» 

49.24 

52-9  " 

18.84  3° 

34-9  3 

4-94    ^, 

51.3  '^ 

July    9.6 

27.80  ^ 

5-9  ,^ 

19. 1 1  '7 

38.233 

5-19  '5 

43 

10 

23 

0 

22 

34 

21 

14 

19.6 

28.22 

7-5  ,„ 

49.47    ^g 
49.65       J 

51-5    , 

19.33   _. 

41-6 

540  „ 

49.9  „ 

295 

28-55  ^3 

9-4'? 

51-2    3 

19.49 

45.0  34 

5-57    J 

48.6    3 

Aug.   8.5 

28.78  "3 

"•5« 

49.79    ^ 

5^'    \ 

10 

19-59  ° 

48-4  '! 

5-70  '3 

47.5  " 

18.5 

28.90  " 

13.8  '3 

►49.88       9 

51-3    , 

19.64   5 

5»-«« 

5-79    I 

46.6    I 

28.5 

28.93    I 

16.2    ^4 

49.92       4 

51.6  3 

19.63  !! 

55-0  3» 

5-83    * 

46.0    ^ 

0 

24 

0 

S 

6 

29 

0 

5 

Sept.  7.4 

28.85  „ 

18.6 

49.92 

52-7   J 

^9-57  „ 

57-9  „ 

5.83        ^ 

45.5    ^ 

17.4 

28.68  ^^ 

20.8  " 

49.87       I 

19.45    ' 

60.6 '7 

5.79        « 

45.3    ^ 

27.4 

28.43   ^^ 

22.9  " 
24.7 

49.78    ^^ 

53-4  ; 

19.30    5 

630  ":* 

45.2    ' 

Oct.    7.3 

28.10^^ 
27.72    f 

49.67    " 

54-1    7 

^9-"  !' 

65.0 " 

5.61   ^° 

45.2    I 

17.3 

26.1  '4 

49.53       "] 

54-8   I 

18.89 

66.5  's 

5.49  " 

2 

45-4 

41 

ID 

14 

7 

«4 

II 

13 

3 

27-3 

27.31 

27.1 

49.39    ^. 

55-5    , 

18.65 

67.6 

5-36 

45.7    , 

Nov.   6.3 

26.88  43 

27.6  5 

49.24  *5 

56.0  s 

18.40  *s 

68.3    7 

5.23     3 

46.1    ^ 

16.2 

26.46  ^ 

27.6  ° 
270  ,J 

49.09  '5 

56.5    f 

18.16  '* 

68.4  ' 

5-^°    ' 

46.6    I 

26.2 

26.06  ^ 

48.96  '3 

56.8   3 

17.92  ^-^ 

68.0  4 

4.98  " 

47.1    : 

Dec.    6.2 

25.71    35 
30 

26.0  " 
16 

48.85  '^ 

57-0   ' 

0 

22 

17.70 
19 

67.1    9 

14 

4.88  - 

47.6   I 

16.2 

25.41    ^, 

^4-4  ,„ 

48.77    , 

57.0      ^ 

'7-51  „ 

^5-7   . 

4.80 

48.2 
48.8    J 

26.1 

25.18    3 

^^    »    20 

48.72    5 

56.9 

»7-34  n 

^3-9 ; 

4-75    \ 

36.1 

25.04    4 

20.1  '3 

48.70    ^ 

56.6    3 

17.22 

61.8" 

4.72    3 

49.4 

Sec  ^,  Tan  5 

2.435         -2. 220 

1.085      -0.420 

1.444          +1.042 

1.005       -0-I04 

Mean  Place 

20".870      22  ".59 

45».6o2    63^.84 

i6V503    39".69 

I-.963 

6o".33 
+0.01 

D'^  a,  Dm  a 

+0.04            +0.1 1 

+0.01         +0.02 

-0.02         -0.05 

0.00 

D^  6,  D»  S 

+03 

-0.6             1 

+0.3 

-<>.6       1 

+0.3 

-<>.6       1 

+0.3 

-0.6 

[Bphz4] 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I.I 
II. I 

21. 1 

31.0 

Feb.  1 0.0 

20.0 

Mar.    2.0 

1 1.9 

21.9 

319 

Apr.  10.8 
20.8 
30.8 

May  10.8 
20.7 

30.7 
June  9.7 

19.7 

29.6 

July    9.6 

19.6 

295 
Aug.   8.5 

18.5 

28.5 

Sept.  7.4 

174 
27.4 

Oct.  7.4 
17-3 

273 
Nov.   6.3 

16.2 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


ft  Cephei. 
Mag.  3.3 


Risht 
Ascension. 


h 
21 


m 
27 


29.24 
28.88 
28.62 
28.46 
28.42 


36 

16 

4 
7 


28.49 
28.68  '9 
28.99  3' 
29.41 
29.91 


42 
58 


3049 

31.13 
31.81 

32.50 

33.19 


64 
68 

69 
69 
67 


63 


33.86 

34.49  „ 
35.06  57 

35.55  ^ 
35.95 


36.26 
36.46 
36.56 
36.55 
36.43 


40 
31 

30 
10 

I 

13 
33 


Declina- 
tion N. 


31 


36.21 
35.90 

35-51  ^9 
35.04  ^^ 
34.52 


52 
57 


Sec  (5,  Tan  <5 
Mean  Place 


D'l^a,  Dm  a 


33-95 
33.35 
32.74 
32.13 
31.55 

31.01 

30.53 
30.12 


60 
61 
61 

S8 
54 

48 
41 


■4-70  10 


n 


^^•^  38 

62.0  ** 
58.9 

55.6 


52.4 

49.3 

46.5 
44.1 

42.1 

40.7 

39.9 
39.7 

40.1 
41.2 

42.8 

44-9 

47.5 
50.6 

53.9 


31 
33 
32 

31 
38 

24 
ao 

14 

8 

3 

4 
II 
16 

31 
36 

31 

35 


37 
38 


57-4 
61. 1 

68.6  37 

72.3  ^^ 
35 

75.8 

79-1  ^h 
82.0  ^9 

84.6  ^^ 

86.8 


33 


88.5 
89.7 

90.3 
90.2 

89.6 

88.5 
86.7 

84-5 


17 

13 

6 

I 

6 

II 

18 

33 


3.949  +3.775 

33'.375    58".88 


-0.05 
+0.3 


-0.15 
-0.6 


£  AquazU. 
Mag.  4.8 


Right 
Ascension. 


h 
21 


m 

33 


5 
8 

II 

14 


s 

9.82 

9.81 

9.83 
9.88 

9.96 

0.07 
0.21 

0.38  ^7 
0.58  ~ 
0.81  '3 

1.06     „ 

1.34^' 
1.643^ 

1.95  ^,; 

2.28  33 
32 

2.60 
2.91  ■^^ 

3.22  ^ 

3.50 

3.75 


38 

25 
33 


3.97 

4.15 
4.29 

4.38 

443 

4.43 
4.40 

4.33 

4.23 
4.12 

3.99 
3.85 
3.72 
3.60 

3.50 

3.42 
3.37 
3-34 


18 

14 

9 

5 
o 

3 

7 
10 

II 
13 

14 
13 

13 
10 

8 

5 
3 


Declinap 
tionS. 


-   8  14 


It 


32.7 

33-1 
33.5 
33.7 
33.8 

33.8 
33.5 
33.1 
32.4 
31.5 

30.4 
29.0 

27.5 
25.8 
24.1 

22.3 
20.5 
8.8 

7.1 
5-6 

4.2 
30 
2.1 

1.3 
0.8 

0.5 

0.3 

0.3 

0.5 
0.8 

I.I 

1.5 
2.0 

2.5 
3.0 

3.6 
4-1 

4.5 


4 

4 
3 

I 

o 

3 

4 

7 

9 
II 


13 

9 
8 

5 
3 

3 
o 

3 

3 
3 

4 

5 

5 

5 
6 

5 
4 


1. 010      -0.145 
io".so3     35".44 


0.00         +0.01 
+0.3  -0.6 

[Bph  14] 


74Cyg]ii. 
Mag.  s-i 


Right 
Ascension. 


h 
21 


m 

33 


28.60 
28.52 
28.47 

28.47 
28.51 

28.60 

28.73 
28.90 

29.12 

29.38 

29.68 
30.01 
30.36 
30.72 
31.09 

31.46 
31.81 
32.14 

32.44 
32.70 

32.92 

33.09 
33.20 

33.27 
33.28 

33.24 

33.15 

33.03 
32.87 

32.69 

32.49 
32.28 

32.07 

31.38  '^ 
31.27 


8 

5 
o 

4 
9 

13 

17 
33 

36 

30 

Zl 
35 
36 
37 
37 

35 
ZZ 
30 

36 
33 

17 
II 

7 

I 

4 
9 

13 
16 
18 
30 

31 
31 
30 


II 


Declina- 
tion N. 


+  40     I 


ti 


40.4 
38.2 

35.7 
33.1 
30.5 

28.0 

25.7 

23.7 
22.1 

20.9 

20.2 
20.1 
20.5 
21.4 
22.9 

24.9 
27.2 
29.8 

32.7 
35.9 


33 

25 
36 

36 

25 

23 
30 

16 

13 

7 

I 

4 

9 

15 
30 

23 
36 

29 

32 
32 

39.1 
42.4  ^^ 

45.6  3^ 
48.8  3^ 

54.6 

57-1 

59.3 
61. 1 

62.5 


25 
33 

18 

14 
II 

5 
I 

4 
8 

13 
61.8 

60.1  '7 
58.0  " 


63.6 
64.1 
64.2 
63.8 
63.0 


1 .306      +0.840 
3o".o8i    36". 31 


-o.oi 
+0.3 


-0.04 
-0.6 


Y  CapilcomL 
Mag.  3.8 


Right 
Ascension. 


h 
21 


35 


s 

19.07 

19.06 
19.08 

19.13 

19.21 


I 

3 

5 
8 

II 


Dcdiiia> 
tion& 


15 
17 

21 


28 


19.32 

19.47 
19.64 

19.85 

20.08  ^3 
27 

20.35 
20.63 

20.94 

21.27  ^^ 

21.60  ^^ 

zz 

21.93  ^. 

22.26  ^^ 

31 
30 


22.57 

22.87 

23.13 


36 

23 


19 


23.36 

23.55 

23.70  y 
23.80 

23.85 


10 

s 

I 


23.86 

23.83 
23.76 
23.66 

23.54 

23.40 
23.26 

23.13 
23.00 

22.90 

22.81 
22.75 
22.72 


3 

7 
10 

13 
14 

14 

13 

13 
10 

9 

6 
3 


—  17    2 


tt 


73.7 
73.7 
73.5 
73.2 
72.7 


3 

S 
6 


10 
II 


72.1 

714 
70.4 

69.3  „ 

66.5 
65.0  ^5 

63.3  I 
61.6 'i 

59.8  .. 


58.1 
56.5 
55.0 
53.7 
52.5 

51.6 

50.9 

50.5 

50.3 
50.2 

50.4 
50.7 
51-2 
51-7 
52.3 

52.9 

534 
54.0 
54-4 
54.7 

55-0 
55.2 
55-2 


16 

15 
13 

13 

9 

7 

4 


5 

5 
6 

6 

5 
6 

4 
3 


1.047       -0-307 
19'. 695     64".40 


0.00 
+0.3 


+0.03 
-0.6 


APPARENT  PLACES  OF  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
D«te. 


Jan.     I.I 
ji.i 

21. 1 

Feb.  1 0.0 

20.0 
Mar.    2.0 

11.9 
21.9 

31.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.7 

307 
June  9.7 

19.7 

29.6 

July   9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

SepL  7.4 

17.4 
27.4 

Oct.    7.4 

17-3 

273 
Nov.  6.3 

16.3 

26.2 

Dec    6.2 

16.2 
26.1 
36.1 


X  Octantli. 

Mag.  5.4 


Risbt 


Sec6,Tatid 
Mean  Place 


D'f  a,  Dma 
D^r  d,  Dm  6 

84368** 


h      m 
21     37 


s 
47.41 
46.68 
46.25 
46.12 
46.29 

46.76 

47.51 
48.52 

49.78 

51.24 

52.89 


73 
43 
13 
17 
47 

75 

lOI 

126 
146 

i6s 
180 


D«clma- 
tionS. 


-83    6 


#/ 


56.61  '^ 

60.62 

62.63 
64.59 


209 
30I 


196 

66.45  '*" 
68.15'^° 

lOI 

70 

39 

5 
29 

61 


70.95 
71.96 

72.66 
73.05 

72.81 
72.20 
71.28  9^ 
70.10  "« 
68.71  '^l 

67.15 


74.0 

70.9 1^ 
67.633 

64.0  3<* 

60.3^' 

37 
56.6 

49.4 :: 
46.1 33 
43.0  3 


166 
168 


65.49 

63.81  ^ 
62.16 '^5 

60.62  *54 
138 

58.07  "7 
57.16     9^ 


40.3 
38.0 

36.1 

34.7 
33.8 

33.4 
33.6 

34-3 
35-4 
37.0 

39.0 

41.4 
44.0 
46.8 

49-7 

52.5 
55.2 

57.7 
59.8 

61.5 

62.7 
63.2 
63.2 
62.6 
61.3 

59-4 
57.0 
54.2 


27 

19 
14 

9 
4 

2 

7 
II 

16 

20 

34 
26 
28 
29 
28 

27 

as 

21 

17 
12 

s 

o 
6 

13 
19 

24 

28 


€  PegMl. 
Mag.  2.5 


Risht 

Awnskm. 


h 
21 


m 

39 


8.34a     -8.2&1 
50^-956    S5".92 


+0.13 
+0.3 

■1914 30 


+0.45 
-0.6 


56.90 
56.87 

56.87 
56.90 
56.96 

57.06 

57.18 
57.34 
57.53 
57-75 


3 
o 

3 
6 

10 

12 
16 

19 
22 

^5 


27 
29 

31 


58.00 
58.27 
58.56 
58.87 

59.19  J 

59.51  „ 
59.82  II 
60.12  ^ 
60.39  *^ 
60.64 


25 
22 


60.86 
61.04 
61.17 
61.26 
61.30 


28 

13 
9 
4 
I 


61.31  ^ 

61.27  ^ 

61.20  ^ 

61.11  9 
60.99 


60.86 
60.72 
60.59 
60.47 
60.36 

60.26 
60.19 
60.15 


7 
4 


Declina- 
tion N. 


+    928 

// 

46.1 

44-9  \l 
43.6  l^ 

42.4 
41.2 


12 
12 
10 


40.2 

39.4 

38.9 
38.6 

38.7 


8 

5 

3 

I 

5 


39.2 
40.0 
41.2 
42.6 

44.5 


8 

12 

14 

17 
20 

48.4   " 

22 


50.6 

52.9 
55.2 

57.4 

59-5 
61.4 

63.2 

64.8 

66.1 
67.2 
68.1 
68.7 
69.1 

69.2 
69.1 
68.8 
68.3 
67.5 

66.6 
65.6 
64.4 


23 

23 
22 


21 

19 

18 

16 

13 

II 

9 
6 

4 
I 

I 

3 

5 
8 

9 

10 
12 


1. 014      +0.167 
57-.7I4    4d".72 


0.00  -O.OI 

+0.3  -0.6 

[Eph  14J 


11  CepheL 
Mag.  4.8 


Right 
Asccttskm. 


h 
21 


m 

40 


s 

35.77 

35.37  „ 
35.06^ 

34.86  'I 
34.78    J 

34.82 


40 


x6 
28 


34.98 
35.26 
35.66  ^ 

36.15 


36.73 
37.38 
38.07 

38.79 
39-51 


49 

58 

65 

69 
72 

72 
70 


66 

61 


40.21 
40.87 
41.48 
42.02  5^ 

42.47    ' 


42.82 

43.07 
43.20 

43.23 
43.15 


45 
35 


25 

13 

3 
8 

18 


42.68  '9 

42.31  ^7 
41.86  ^5 
41.34^^ 


40.77 
40.16 

39.54 
38.91 
38.30 


57 

61 
62 

63 
61 

57 


37-73 
37.21 
36.76  ^5 


52 


Declina- 
tion N. 


+  7054 


n 


64.6 
62.2 

59.5 
56.5 

53.3 


24 

27 

30 
32 
32 


50.1 

47.0 

41.6^5 
39-5 


31 
29 


<^  Caprlcomi. 

Mag.  3.0 


Right 
Asomslon. 


21 
16 


37.9 
37.0 
36.6 

36.9 

37^7 

39.2 
41.2 

43.6 
46.5 
49.7 


9 

4 

3 
8 

15 

20 
24 
29 
32 

35 
53.2 

1 56.9  5 


60.7  „ 

64.5 '' 
68.2  37 
36 
71.8 
75.2  ^^ 

78.3 '' 
1 81.0 '7 

83.4 '' 
19 

13 

8 

2 

4 
9 

16 
21 


85.3 
86.6 

[87.4 
87.6 

87.2 

86.3 
84.7 
82.6 


h      m 
21     42 

s 
7.16 

7.15 
7.16 

7.20 

7.28 


Declina- 
tions. 


-1630 


fi 


3.059       +2.890 
39".95i    S4".86 


-0.04 
+0.3 


-0.16 
-0.6 


I 
I 

4 

8 

10 


7.38 
7.52 
7.69 

7.89 

8.11 


14 

17 
20 

22 

26 


28 


8.37 

8.65 

8.96  3' 

9.28^ 

9.61  ^^ 
SS 

19.94  ., 
20.27  ^^ 

20.59  ^ 
20.88  *9 

21.15^7 

24 

21.39 
21.59 

21.74 
21.84 
21.90 


20 

IS 

10 

6 

2 


21.92 
21.89 
21.83 

21.73 
21.62 

21.49 

21.35 
21.22 

21.09 

20.98 

20.89 
20.83 
20.79 


3 
6 

10 

II 

13 

14 
13 
13 

XI 

9 

6 

4 


74.1 
74.1 

73.9 
73.7 
73.2 

72.7 
71.9 

71.0 

69.8 

68.5 

67.1 

65.5 
63.8 

62.1 

60.3 

58.6 
56.9 

55-4 
54.0 
52.8 

51.8 

51.1 
50.6 

50.3 
50.3 

50.5 
50.8 

51.2 

51.7 

52.3 

52.9 
53.5 
540 

54.5 
54.9 

55.2 
55.4 
55-5 


2 
2 

5 
5 

8 

9 

2 

3 
4 

6 

7 

7 
8 


7 
5 
4 

2 


7 

S 

3 
o 


3 
4 

5 
6 

6 

6 

5 
5 

4 
3 


1.043      -0.297 
I7".7S6    64".99 


0.00 
+0.3 


40.02 
-0.6 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeenSolar 
Date. 


Jan.  I.I 
II. I 
21. 1 

Feb.  lo.o 

20.0 

Mar.  2.0 
11.9 
21.9 

319 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.7 

307 
June  9.7 

19.7 

29.6 

July    9.6 

19.6 

29.6 

Aug.   8.5 

18.5 
28.5 

Sept.  7.4 
17.4 
27.4 

Oct.    7.4 

17-3 

27-3 
Nov.   6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


71^  CfgoL 
Mag.  4.3 


Risht 
Aaoenskm. 


h 
21 


xn 

43 

s 

35.10 

34.97 
34.88 
34.84 
34-85 


13 

9 

4 

I 

6 


34.91 
35.04 
35.21 

35.44 
35.72 


13 

17 

23 
28 

33 


36 


36.05 

36.41 
36.80  39 

37.20  ^° 

37.62 


43 
41 


38.03 
38.42 

38.79 
39.13 
39.42 

39.66 

39.85 
39.98 
40.05 
40.07 

40.02 
39.92 
39.78 

39.59 
3938 

39.14 
38.88 

38.63 

38.38 

38.13 

37.91 
37.72 
37.56 


39 
37 
34 
29 

24 

19 
13 

7 

2 

5 

10 
14 

19 
21 

34 

26 

25 

25 

25 
22 

19 
16 


Dedina- 
tionN. 


+  4854 


ft 


47.3 
45.0 

42.5 
39.7 
36.9 

34.1 

31.4 
29.1 

27.1 
25.5 

24.5 
24.0 

24.1 

24.8 

26.0 

27.8 
30.0 
32.6 

35.5 
38.7 


23 

25 

28 
28 
28 


27 
23 

20 

16 

10 

5 

I 

7 
12 

18 

22 
26 

29 
32 
34 
42.1 

45.6  11 
49.1  3^ 

52.5 
55.9 

59.0 
61.9 

64.5 
66.7 

68.5 

69.9 
70.8 

71. 1 

71.0 

70.3 

69.2 

67.5 
655 


/i  Capiicomi. 

Mag.  5.2 


Right 
Aacenskm. 


34 
34 
31 

29 
26 

22 

18 

14 

9 

3 

I 

7 
II 

17 
20 


h 
21 

8 
35.95 
35.92 

35-93 
35.96 
36.03 


m 
48 


3 

I 

3 

7 
10 


36.13 
36.26  '3 

36.42  ]l 
36.61  '9 

36.83  " 


37.08 

37.35 

37.65 

37.97 
38.29 


25 

27 
30 
32 
32 
33 


33 


38.62 

38.95  ,^ 
39.26  ^ 

3956  3 

39.83 


40.07 
40.27 
40.42 

40.54 
40.60 

40.62 
40.60 

40.54 
40.45 
40.34 

40.22 
40.09 
39.96 
3984 
39-73 

39.64 
39.57 
39-53 


27 
24 

20 

15 
12 

6 


2 
6 

9 
II 

12 

13 

13 
12 

II 


7 

4 


Declina- 
tions. 


-1357 


n 


34-3 
34.4 
34.4 
34.3 
34.0 

33.6 
33.0 
32.1 
3I.I 
29.9 

28.5 
27.0 

25.3 

23.5 
21.7 

9.9 
8.2 

6.5 
5.0 

3-7 

2.6 

1.7 
i.o 

0.5 
0.3 

0.3 

0.5 
0.8 

1.2 
1-7 

2.3 
2.8 

3.3 
3-8 

4-3 

4.7 
5.0 
5.2 


I 
o 

I 

3 

4 

6 

9 
o 

2 
4 

5 

7 
8 

8 

8 

7 
7 
S 

3 

I 

9 

7 

5 

2 

o 


3 
4 

5 
6 

5 
5 
5 
5 
4 

3 

2 


yGruis. 

Mag.  3.2 


Risht 

Ascension. 


h 
21 


m 
48 


42.98 

42.94 
42.94 

42.98 
4305 

43.16 

43.31 
43.50 

43.73 
43.99 

44.28 
44.61 
44.96 

45-33 
45.71 

46.10 
46.48 
46.85 
47.20 

47.52 

47.80 
48.04 
48.22 

48.35 
48.42 

48.44 
48.41 

48.33 
48.21 

48.06 

47.90 
47.72 
47.54 

47.37 
47.22 

47.09 
47.00 

46.94 


4 
o 

4 

7 
II 

IS 

19 

23 
26 

29 

33 
35 
37 
38 
39 

38 
37 
35 
32 
28 

24 
18 

13 

7 

2 

3 
8 


9 
6 


Declina- 
tion S. 


-37  45 


85.3 
84.2 

82.9 

81.4 

79.7 

77.8 

75.7 
73.6 

71.5 
69.3 


II 

13 
IS 
17 
19 

21 
21 
21 
22 
22 


22 
20 


67.1 

64.9 
62.9 
61.0  ^9 

59.3  '' 

57.8 
56.6 

55.7 
55.1 
54.8 

54.9 

55-3 
56.0 

56.9 

58.1 

59-4 
60.8 

62.2 

63.6 

64.8 

65.9 
66.7 

67-3 
67.6 

67.6 

67.3 
66.7 

65.8 


16PegisL 

Mag.  5.0 


Richt 
Ascension. 


15 

12 

9 
6 

3 

I 

4 

7 

9 
12 

13 

14 

14 

14 
12 

II 

8 
6 

3 
o 

3 

6 
9 


h 
21 


49 


7*87 
7.81 

7.78 

7.79 
7.83 

7.90 

8.01 
8.16^5 

19 


6 

3 

I 

4 

7 

II 


8.35 
8.57 

8.83 
9. 1 1 


22 
26 

28 

9.42  ^l 

9-741. 
10.08  ^ 
33 
0.41 

0.74  ^^ 

1.05 

1.34 
1.60 


31 
29 

26 

22 


1.82 
2.01 
2.14 
2.23 
2.28 

2.28 
2.24 
2.16 
2.06 

1.93 

1.78 
1.63 
1.47 

1.32 
1. 18 

1.06 
0.96 
0.88 


19 

13 

9 

S 
o 

4 
8 

10 

13 
IS 

IS 
16 

15 
14 
12 

10 
8 


Dtdasa- 
tiooN'. 


+  2531 


It 


12.7 
10.8  " 
8.9'' 

6.9" 


ig 


5-1 

3.4 
2.0 

1.0 
0.3 

0.1 

0.3 
1.0 

2.2 

3.7 

5.6 

7.8 
10.3 

12.9 

15.7 


10 
2 


12 
19 


25 
26 

2S 


21.3 ,. 


24.0 

26.6 

29.1 

31.3 

33.2 

34.9 
36.2 

37-3 


26 

25 
22 


19 


IS 
II 


Sec  d.  Tan  d 
Mean  Place 


1. 521      +1.147 
36-.895    4o".63 


1. 03 1       -0.248 
36».522    2S".96 


1.265      -0.775 
43».492    7i"-67 


1.108      +0.477 
8- .897    i2".58 


D'^a,  Dm  a 
D,^  d,  D-  d 


-0.02 
+0.3 


-0.06 
-0.6 


0.00        +0.01 
+0.3  -0.5 

[Eph  14] 


+0.01 
+0.3 


+0.04 
-o-S 


-O.OI 

+0.3 


-0.03 
-0-5 


APPABENT  PLACES  OF  STAES,  1914. 


467 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


I.I 
II. I 
21. 1 


31.1 
Feb.  lo.o 

20.0 

Mar.  2.0 
II. 9 
21.9 

31-9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.8 

30-7 
June  9.7 

19.7 

29.6 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.5 

17.4 
27.4 

Oct.  7.4 
17.3 

27.3 
Nov.   6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


Sec  S,  Tan  d 
Mean  Place 


79  DiaconlB. 
Mag.  6.6 


Right 
Ascension. 


h 
21 


m 
51 


s 
42.41 

41.91 

41.52 
41.24 
41.10 

41.10 
41.24 

41.51 
41.92 

42.45 

43-07 

43.78 

44.55 

45.35 
46.16 

46.95 
47.70 

48.40 

49.02 

49.54 


50 
39 

14 


14 

a? 

41 

53 
62 


71 

77 
80 

81 
79 

75 
70 
63 

52 
42 
49.96 
50.27  I 

50.45  '^ 


50.51 

50.45 


6 

6 

18 


50.27 

49.97  ^^ 

49-57  ^ 
49.08  ^ 

48.51  57 


47.87 

47.19 
46.48 

45.76 

45.05 

44.38 
43.76 
43.21 


64 

68 

71 
72 

71 
67 

62 

55 


Declina- 
tion N. 


+  7317 


// 


22 
27 


54.0 
51.8 

46.2  ^9 

430 


39.8 

36.7 
33.7 
31. 1 

28.9 

27.2 
26.0 

25.5 
25.5 

26.2 

27.5 

293 
31.6 

34-4 
37-5 


32 
32 

30 
26 

22 
17 


12 

5 
o 

7 
13 

z8 

23 
28 

31 
34 

44.6  37 

48.3  ^^ 
52.1 

55-9 


59.6 
63.1 

66.3 
69.2 
71.7 

73.8 
75.4 

76.4 
76.8 

76.6 

75.8 

74-5 
72.6 


38 
38 
37 


35 
32 
29 

25 
21 

16 
10 

4 

2 

8 

13 
19 


3-479      +3.332 
47».09i    42".97 


-0.05        -0.19 
+0.3         «o.5 


f  IndL 

Mag.  4.7 


Right 
Ascension. 


h 
21 


m 

56 


s 
46.72 

46.62 

46.58 
46.60 
46.67 

46.81 
47.00 

47.25 

47.55 
47.90 

48.31 

48.75 

49.23 

49.74  ,, 

50.26  5^ 

54 

50.80 

51.33 
51.84 

52.33 
52.77 


10 

4 

2 

7 
14 

19 

25 
30 
35 
41 

44 
48 

51 


53 
51 
49 
44 
40 


53.17 
53.50 
5376  ^^ 

53.95  !^ 
54.06 


33 
26 


II 


5409 
54.04 
53.93 
53.75 
53.53 


5 
II 

18 

22 

26 


5327 
5^-99  ,„ 

52.70  !2 

52.42 
52.16 


28 

29 
28 

26 


51.94 
51.76 
51.62 


22 

18 
14 


Declina- 
tions. 


-57    8 

II 

4^-4  ,^ 

38.5  ^ 

36.3  \\ 

33.8  \l 

28.3 

25.4 
22.4 

19.5 
16.7 


29 

30 

29 
28 

26 


14. 1 
II. 7 

9.5 
7.6 

6.1  '5 
II 


24 
22 

19 


5.0 
4.2 

3.9 
4.1 

4.7 

5.6 
7.0 

8.7 


8 

3 

2 

6 
9 

14 
17 


10.6  '9 
22 


12.8 

15.0 
17-3 

19.5 
21.6 

23.4 

24.8 

25.9 
26.5 

26.7 

26.4 

25.6 

24.3 
22.7 


22 

23 
22 

21 

18 

14 

II 
6 

2 

3 
8 

13 
16 


1.843       -1.548 
47«.276    23".5S 


+0.02         +0.09 
+0.3  -0.5 

[Bph  14] 


80  Pegasl. 

Mag.  5.7 


Right 
Asoensian. 


h 
21 


m 

56 


s 
53.16 

53.12 
53.11 

53-12 
53.16 

53.23 
53.34 
53.48 
53.66 
53.86 


4 

I 
I 

4 
7 

II 

14 
18 

20 

24 


27 


54.10 

54-37  ^^ 
54.66  ^9 

54.96  3^ 

55.28  3 
32 

55.60 

55.92 
56.23 

56.52 
56.78 


32 

31 

29 
26 

23 


57.01 
57.20 

57.34 
57.45 
57.51 

57.53 
57.51 
57.45 
57.37 
57.26 

57.14 
57.00 

56.87 

56.74 
56.63 

56.53 
56.45 
56.39 


19 

14 

II 

6 


6 
8 


8 
6 


Dedina- 
tionN. 


+  1242 


II 


26.0 

24.7 

23.4 
22.0 

20.8 


13 

14 
12 

12 


19.6 

1 8.6'° 
17.9 

17.5 
17.4 


7 
10 


17.7 
18.4 
19.4 
20.8  '^ 
22.4 


16 
20 


24.4 
26.5 

28.7 

31. 1 
33.5 

35.8 
38.1 
40.2 
42.2 
44.0 

45.6 
46.9 

47.9 
48.7 
49.3 

49.6 
49.6 
49.4 
48.9 
48.3 

47.4 
46.3 
45.1 


21 
22 

24 
24 
23 

23 
21 

20 

18 

16 

13 
10 

8 

6 

3 

o 
2 

5 
6 


II 
12 


1.025      40.225 
S3».949    27".02 


0.00 
+0.3 


».oi 
>-5 


a  Aquaiii. 
Mag.  3.2 


Right 
Ascenrion. 


h 
22 

s 

21.43 
21.40 

21.39 

21.41 

21.45 


m 
I 


3 

I 

2 

4 
8 


II 
14 


21.53 
21.64 

21.78 
22.15'° 


22.38 
22.64 
22.93 

23.23 
23-54 


23 

26 

29 
30 
31 
32 


23.86 
24.18  3^ 
24.49  ^' 
24.78 

25.05 


25.28 
25.48 

25.64 
25.76 
25.83 

25.86 

25.85 
25.80 

25.73 
25.63 

25.51 
25.39 
25.27 
25.15 
25.04 

24.94 
24.87 

24.82 


29 

27 

23 


20 
16 
12 

7 
3 

I 

5 

7 
10 

12 

12 
12 
12 
II 
10 

7 
5 


Declina- 
tion S. 


-    043 


It 


81.4 
82.1 
82.8 

83.4 
83.9 

84.3 

84.5 
84.4 

84.1 
835 

82.6 

81.5 
80.1 

78.5 
76.7 

74.8 
72.8 
70.7 
68.7 

66.8 

65.0 

63.4 
61.9 

60.7 
59-7 

58.9 
58.3 
57.9 
57.8 
57.8 

57.9 
58.3 
58.7 
59.2 
59.8 

60.5 
61.2 
61.9 


3 
4 


3 
6 


II 

14 
16 

18 
19 

20 
21 
20 

19 

id 

16 

15 
12 

10 

8 

6 

4 


4 
4 

6 


7 
7 


1. 000      -0.013 
22«.049    76".88 


0.00 
+0.3 


0.00 

-0-5 
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APPARENT  PLACES  OF  STARS,  1914. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Meaa  Solar 
Date. 


Tan.  I .  I 
II. I 

21. 1 

311 
Feb.  lo.o 

20.0 

Mar.  2.0 
1 1.9 
21.9 

319 

Apr.  10.9 
20.8 
30.8 

Mav  10.8 
20.8 

30.7 
June   9.7 

19.7 

29.6 

Tulv    9.6 

19.6 
29.6 

Aug.  8.5 
18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.    7.4 

17.3 

27.3 
Nov.   6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 

36-1 


Sec  9,  Tan  8 
Mean  Place 


I  Aqoaril. 
Mag.  4.4 


Richt 
Ascension. 


h 
22 

8 
47.12 

47.09 

47.09 

47.11 

47.16 

4724 
47-36 

47.50 
47.68 

47.89 

48- 1 3 
48.40 

48.69 

49.00 

4932 

49.65 
49.98 

50.30 


m 
I 


3 
o 

2 

5 
8 

12 

14 

18 
21 

24 


»9 
31 
32 

33 
3» 


50.60  f 
50.88  ^® 

51.13 
51.34 
51.51 
51.63 
51.7X 


21 

12 

8 


51.74 
51.73 
51.69 
51.61 

51.51 


4 

8 

10 
12 


13 


51.39 
51.26 

51.13  '^ 
51.00  \l 

50.89  " 


50.80 

50.73 
50.68 


II 
9 


7 
5 


Dedina^ 
tionS. 


—  14  16 


tt 


82.7 
82.8 
82.8 
82.6 
82.3 

81.8 
81.2 
80.3 
79.2 
77.9 

76.5 
74.9 

73-2 
71.4 
69.5 

67.7 

65.9 
64.2 

62.6 

61.2 

60.0 

59.1 

58.4 
58.0 

57.8 

57.8 
58.0 

58.3 
58.8 

59-3 

59-9 
60.5 

61. 1 

61.6 

62.1 

62.5 
62.8 
63.0 


I 
o 
2 

3 

5 

6 

9 
I 

3 
4 

6 

7 
8 

9 
8 

8 

7 
6 

4 

2 

9 

7 
4 
2 


3 

5 

S 
6 

6 
6 

5 
5 
4 

3 
2 


1-032      .-0.255 
47"-635    74".54 


0.00 
+0.3 


+0.01 
-0-5 


20  Cephei. 

Mag.  5.4 


Right 
Ascension. 


h     m 
22      2 


s 
21.01 

20.74 

20.53 
20.39 

20.32 


37 
21 

14 

7 

I 


10 
18 
26 


20.33 

20.43 
20.61 

20.87 

21.20 

41 

21.61 
22.07  ^ 

22.57  ?® 
23.10 

23.64 


sz 

54 

54 


24.18 
24.71  ^^ 
25.20^ 
25.64 
26.03 


26.36 
26.62 
26.80 
26.89 
26.91 

26.85 
26.72 

26.53 
26.27 

25.96 


44 
39 
ZZ 


26 
18 

9 

2 

6 

13 

19 
26 

31 
35 


37 

39 
40 


25.61 

25.24 
24.85 

24.06  39 
38 

23.68 

23.34  \l 

23.04  ^ 


Declina- 
tion N. 


+  62  21 


n 


67.2 
65.0 
62.5 

59-7 
56.6 

53.5 
50.6 

47.8 

45-3 
43.2 

41.6 
40.6 
40.2 

40.3 
41. 1 


22 

25 
28 

31 
31 

29 
28 

25 
21 

16 
10 

4 

I 

8 


19 

«3 
28 


42.5 
44-4 
46.7 

49.5  „ 

52.6  3^ 
34 

56.0 

59-6 

633 
67.0 

70.7 


36 

37 
37 
37 
36 


34 


74-3 

77-7 
80.8  3^ 

83.5  '' 
85.9 


24 
20 


87.9 

89.3 
90.2 

90.6 
90.4 


14 
9 
4 
2 

8 


89.6 

88.2  ^^ 

86.3  '9 


2.156       .M.910 
23''653    56".64 


-0.02  -O.II 

+0.3  -0.5 

lEph  14I 


or  Grnis. 

Mag.  2.2 


Right 
Ascension. 


h     m 
22      2 


s 

48.66 

48.58 

48.55 
48.56 
48.61 


8 

3 

I 

5 
10 

48.71  ^^ 
48.86  '5 

49.05  ,'^ 
49.28  ^3 

49.56  '^ 
32 

49.88 
50.23  35 
50.61 
51.02 

51.45  ^^ 
44 

51.89 
52.32  "^3 

52.75 
53.15 
53.52 


38 
41 


53.84 
54.12 

54.34 
54.50 
54.60 

54.63 
54.60 

54.52 

54.39 
54.22 

54.02 
53.80 

53.58 
53.37 
53.17 

52.99 
52.85 

52.75 


43 
40 

37 
32 


28 
22 
16 
10 


3 
8 

13 

17 
20 

22 
22 
21 
20 
18 

14 
10 


Declina- 
tions. 


-4722 


It 


56.8 

55.3 

53-5 
51.5 
49-3 


15 
x8 

20 

22 

25 


25 


46.8 
44.3  _ 

39.0  ^"^ 
36.3 


33.8 

31.4 
29.1 

27.1 
253 

239 

22.8 
22.0 
21.7 
21.7 

22.2 
23.0 
24.1 

25.5 
27.1 

28.9 
30.8 
32.6 

34.4 
36.0 

37-3 
38.4 
39.1 
39.4 
39.3 

38.8 

37.9 
36.6 


27 

25 


24 

23 
20 

18 
14 

II 
8 

3 
o 

5 


II 

7 

3 

I 

5 

9 
13 


1.477       -1.086 
49* .096    41  ".36 


+0.01 
+0.3 


+0.06 

-0.5 


I  Pegasi. 

Mag.  4.0 


Right 


h     m 
22      2 

59.45 
59.38 
59.35 

59-34 
59.37 


7 

3 

I 

3 
6 


10 


59.43 

59-53  ^, 
59.66  '3 

59.83  '^ 
60.04 


60.29 
60.57 
60.87 
61.19 
61.52 


21 
25 

28 

32 

33 

34 


ZZ 
32 


61.86 

62.19 

62.51 

62.81  30 

63.08  *7 
24 

6332 

63.5 «  ^l 
63.66  ^5 

63.77  " 
63.83    ^ 


63.85 

63.83 

63.77 
63.67 

63.55 

63.42 
63.27 
63.12 
62,98 
62.84 

62.72 
62.62 

62.53 


2 

6 

10 

12 

13 

IS 

15 

14 

14 
12 

10 


Declina- 
tion N. 


+  2455 
It 

31.2 


16 
18 

19 

18 


29.6 
27.8 

259 
24.0 

22.2 
20.6 
19.2 
18.2 

17.5 

17.3 

17.5 
18.I 

19.2 

20.7 

22.5 
24.7 
27.1 
29.7 

32.4 
35.2 

45.6  \\ 


16 

10 

7 
3 

3 
6 

II 

15 

18 

22 

24 
26 

27 
28 

27 


47.8 
49.8 

51-5 
52.9 
540 

54.8 
55.2 
55.2 
54.9 
54.3 

53.3 
52.0 

50.5 


23 


20 

14 
II 

8 


4 
0 

3 
6 

10 

13 
IS 


1.X03 
6o".403 


-W.46S 
2g".66 


-o.oi 

+0.3 


-0.03 

-0.5 


APPARENT  PLACES  OF  STARS,  1914. 


469 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


(9Pega8l. 

Tt  Pesast 

C  CepheL 

24  Cephei. 

Mean  Solar 

Mag.  3.7 

Mag.  4.4 

Mag.  3.6 

Mag.  5.0 

Date 

^£ht 

Dcdina- 

Rigbt 

Declina- 

Riffhr 

D«;lma- 

Right 

Declina- 

Ascension. 

tinnN. 

Ascension. 

tion  N. 

Ascension. 

ttonN. 

Aseauion. 

UonN. 

h     m 

•      1 

h     m 

•      / 

h     m 

0      / 

h     m 

0      / 

22      5 

+    546 

tt 

22      6 

^3245 

22      7 

•f  5746 

22      8 

+  7154 
ft 

Jan.    I.I 

II. I 

5i!o6 

51.02     ^ 

25.4 

10 

24.4  _ 

8.90 
8.81     ^ 

Hi  '8 

24.0 

8 
49.94  ^^ 
49.72   " 

47-8  ^, 
45-7" 

^•^48 

74-8  ,„ 
7^-8  '° 

21. 1 

31.1 

51.01 
51.02     ' 

xo 

234 

10 
22.4  ~ 

8.76     5 
873    ^ 

90 
22.0 

^9-8  !! 

49-55 
49-43   . 
49-37 

43-2  '^ 

4-43  % 
4-' 5  „ 

67.5   ' 

Feb.  lo.o 

51.06    ^ 

21.5    I 

874     ' 

17-6 " 

37.6  r^ 

3.98  'I 

^4-4  ^ 

7 

7 

6 

82 

•                                         A 

30 

5 

32 

20.0 

5'-^3  ,^ 

20.8 

8.80 

^5-4^ 

49-39  „ 

34-6 «. 

3-93   „ 

61.2 

Mar.   2.0 

5^-^3   : 

20.3    5 

8.89  ^l 

13:4  *! 

49-48-' 

3'-7!! 

4-02   9 

58- ^  11 

I2.0 

51.36   ^ 

19.9    1 

9.02  '1 

11.6  •« 

49-64  '^ 

29.0   ' 

4'»3  " 

55-'  '! 

21.9 

10 

0 
19.9    ^ 

9.20  '« 

10.2  '* 

49.86  " 

26.6  "* 

4-57  3: 

5^-4 

31.9 

30 
33 

20.2    I 

0 

9'   « 

50.16  3» 

35 

24.6^ 

IS 

'< 

50.1  ^3 
19 

Apr.  10.9 

52-21  " 

20.8 

9-^7  _ 

8.6 

50-51 

23.^  ,« 

6.22  ^ 

48.2 

20.8 

^^•7  ,! 

9.96  ^^ 

8.5    ' 

50.92  * 

22.1  " 

46.9  'f 

30.8 

52.50  ' 

22.9 

10.27  ^' 

8-9  1 

51-36^ 

21.8    3 

6.92 11 

46.2    ' 

May  10.8 

52.80  3° 

24.4   ,5 

10.60  ^^ 

9-7  • 

51-83  *' 

22.0    I 

7-66  !« 

46.1    I 

20.8 

53"^' 

26.1  '^ 

10.95  ^! 

"-0*3 

52.32  ^ 

22.8    * 

8.42  1^ 

46.6    5 

3» 

19 

36 

18 

49 

14 

76 

II 

307 

53-43  „ 

28.0 

11.31 

12.8 

52.81 

24.2 

9-»8 

47-7   , 

June  9.7 

53-75  „ 

11.6534 

14-9      , 

53-28  *l 

26.1   '9 

9-91  g 

II. 21  " 

49-4 

197 
297 

54-06  3' 
54-35!? 

32.2 

34-4!! 

11.99  34 

12.30 1 

20.1       I 

53-73  ** 
54-»4„ 

??1 '» 

3^-2 

5'-5 
54-2   I 

July    9.6 

54-62  'J 

366 : 

12.58  »8 

22.9 

54-51  " 

34.3  ^' 

11.75^ 

57.2  3° 

»4 

ai 

as 

30 

31 

34 

44 

}3 

19.6 

54-86 

38-7  ,„ 

"•83  ,„ 

^5-9  _ 

54-82 

37-7 

12.19 

^•5    . 

29.6 

55-22  J° 

42.4  „ 

20 

13-03  ^g 

13-19 ;° 

^^•9  ^: 

55.07  " 

41.2  35 

12.53^4 

64.1    ' 

Aug.  8.5 

^'•^To 

55-25   ' 

44.8  ^j 

1276^3 

67.8  37 
75-4  3° 

18.5 

55-33    I 

44-'   ! 

13-29 

^ji  28 

37-7   ^ 

55.36  " 

52-1  % 

12.88  " 

28.5 

55-41    ° 

45-5  '* 

13-36  I 

55.40  * 

12.89   ' 

3 

12 

I 

ao 

3 

35 

II 

37 

Sept.  7.5 

55-44    , 

46.7 

13-37   , 

4°-3„ 

55.37  ,„ 

55-*5  „ 

12.78 

79-1  ,-i 
82.7  3^ 

17-4 

55-43   ^ 

47-6  9 

13-34  I 

4^-^« 

55-27  ! 

58.8  3 

"•57  " 

27.4 

55-39   , 

48.3    I 

13.27    » 

44.7" 

55"  11 

^'•9  11 

"•^5  3 

86.0  ^^ 

Oct.    7.4 

55-32    I 

48.8    5 

13.16 

46.4  ]\ 

54-91 

^^11 

11-37'** 

89.1  3^ 

17.4 

55"  " 

49.1    ^ 

13.03  '3 

47-9  '5 

54-66  »5 

66.9  ="3 

91.8*7 

12 

I 

»s 

10 

28 

18 

54 

22 

27.3 

55-10 

49-2 

12.88    ^ 
"•72  ]' 

48.9   , 

54.38    ,^ 

68.7^ 

10.83 

10.23  y 
9-^S 

94-0    . 

Nov.  6.3 

54-98 

49.0 

49.6   I 

54.07  ^' 

70.1  ^^ 

95-8  'f 

16.3 

54.86  " 

48.7   -^ 

"•55 

49.8   » 

53.75   ^, 

71.0    9 

97.0  " 

26.2 

54.74 

48.2    s 
47.6   J 

12.22 

14 

49-7    ' 

^^-'  X^ 

53.42   ^^ 

71-3    f 

97.6    ^ 

Dec.    6.2 

54-^3 :: 

53.10  3 
31 

7-    : 

97.7   I 

16.2 

54.53  „ 
54.45  I 

46.8 
46.0   ^ 

12.08 

48.1 

52.79   _ 

70-3  „ 

l-ihs 

97.1 

26.2 

11.95  '3 

^•^  ^^ 

52.50  ^ 

69.0    ^ 

95.9 

36.1 

54.40  ^ 

45 -o 

11.85'^ 

45.1  '7 

52.25       5 

67.2  »* 

6.59  5' 

94.2  '^ 

Seed,  Tan  ^ 

1.005    +0.1 01 

1. 189       +0.644 

1.876          +1.587 

3.22a           +3.063 

Mean  Place 

5i«.725    27".89 

io".oo8    2 1  ".03 

52-.X3I    37".54 

9". 41  a    62 ".49 

D>a,D»a 

0.00          -O.OI 

-o.oi         -0.04 

-0.02         -0.09 

-0.04        -0.18 

Dfd,D«d 

+0.3 

-O.S       1 

+0.3 

-o-S 

+0.4 

^•5      1 

+0.4 

-0-5 

invh  Z4i 
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0  AquBXii. 

or  Tuoanae. 

y  AqnaziL 

81  Pegasi. 

Mean  Solar 

Mag.  4.3 

Mag.  2.9 

Mag.  4.0 

Mag.  4.9 

Date. 

Right 

Declina- 

Right 

Decima- 

Right 

Declina- 

Right 

Declina- 

tions. 

Ascension. 

tions. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h      m 

•       # 

h       m 

•         r 

h      m 

•       / 

h       m 

•          f 

22     12 

-    8  12 

22     12 

—  6040 

22     17 

-     I  48 

22     17 

+  11  46 

Jan.      I.I 

8 
17.29 

48.9 

36.65     , 
36.49  ll 

96.0 

8 
12.36 

79.7  , 

8 
16.42 

WW 

17.0 

*  A 

II. I 

17.25      ^ 

49.3  : 

94°!! 

12.31       5 

80.4 1 

81.0  ^ 

16.37      I 

15.8 

21. 1 

17.24      ' 

49.6  f 

36.39  '^ 

9^-7   3 

12.29      * 

16.34      ^ 

14.6 

311 

17.25       ' 

49.8  I 

36.35  : 

89-0  "' 

12.29      I 

81.5  5 

16.33      I 

'3-4 

Feb.  lo.o 

17.29      ^ 

49-9    ^ 

36.38  ^ 

86.1  '9 

12.33  ; 

81.9  * 

16.35      ! 

12.2 

7 

2 

9 

31 

6 

3 

6 

II 

20.0 

^736  ^^ 

49-7    . 

36.47 ,, 

830 

12.39    ^ 

82.2 

16.41 

II. I 

Mar.    2.0 

17.46  '"^ 

49-4   * 

36.62  '5 

79-9 :, 

12.48    I 

82.3    I 

16.50  9 

10.2    I 
9.6    ^ 
9.2    ^ 

I2.Q 

21.9 

17.59  ^l 

^7-75  11 

48.9   1 
4^-^  ,0 

36.84  " 
37.12  »» 

76.7  3« 
73.5  f 

12.60  " 

12.76  ;J 

82.1    ' 
81.7    ^ 

16.62 " 
16.77  *^ 

31-9 

'7-95  :! 

47-^  « 

37.46  ^4 

70.4  '' 

12.95  ^ 

81.0    7 

16.96  '9 

9.1 

23 

12 

40 

29 

22 

9 

33 

3 

Apr.  10.9 

18.43  ll 
18.71    ^^ 

45-9  ,, 

37.86 

•^•s,. 

^3-17  _ 

80.1 

^7-^»36 
^7-44   ° 

17.72  f 

9-4  , 

20.8 
30.8 

^•5 

39-3 ; 

38.79 1; 

64.8  '7 

Win  "8 

7«-9 :: 

77-5    , 

lO.I    ' 

ii.i^*^ 

May  10.8 

19.01   ^° 

39.32  ii 

60.2" 

14.00  3 

75-8  'I 

18.02  30 

12.4;^ 

20.8 

19.33  11 

39.87  5^ 

58.5 '' 

14.31  f 

74.0  '« 

18.33  f 

'^■' 

32 

19 

56 

14 

3» 

19 

3a 

»9 

307 

19.65   „ 

37-4  ,„ 

40.43 . 
40.99  5° 

57-1    „ 

1463  „ 

72.1  _ 

''^•^s  „ 

16.0 

June   9,7 

19.98  3^ 

35-4   ^ 

56.2    9 

14.95  f: 

20 

70.1  '° 

18.98  33 

18.0 

19.7 

20.30  ^^ 

33.5   ^ 

41.54  ^: 

55-8   * 

15.26  3' 

68.1  '° 

19.29  3' 

20.3  *^ 

29.7 

20.60  ^° 

3'-8 

4^-^^  !r 

55-8   t 

15.56  3° 

66.1  '° 

19.59  ^° 

22.6  *^ 

July    9.6 

20.87  '^, 

30.1 

^^•54  f 

56.3    5 

15.84  'I 

64.2  'I 

19.86  '^ 

^4-9  'j 

25 

IS 

43 

9 

»S 

18 

'5 

M 

19.6 

21.12 

28.6 

42.97 

57-2  „ 

16.09  „, 

^^•4   ,A 

20.11 

=='7-3  „ 

29.6 

32 

27-3  li 

43.34 :: 

58-5  11 

16.30 

60.8'** 

30 

20.31    11 

29.5 

Aug.   8.5 

21.51    '^ 

26.3  ^^ 
25-5   I 
24-9   ; 

43.63  ^^ 

60.2*7 

16.47 

59-4  ]t 

20.48    7 

3*6" 

18.5 

21.64    '^ 
21.72      ° 

43.84 " 

62.2  »«> 

16.60  '3 

58-^  " 

20.61  '3 
20.69    ^ 

33-6  ~ 

28.5 

43-97  ^ 

64.4  " 

16.69    ' 

57.2  " 

35.3 ,; 

5 

4 

4 

23 

4 

8 

4 

Sept.  7.5 

21.77    ^ 

24.5    , 

44.01 

66.7 

16.73    , 

56.4    ^ 

20.73 

36.9  „ 

17.4 

21.77    ^ 

243    - 

43.97  ^^ 

^•'« 

16.74 

55.9    I 

20.73    ° 

38-^ 

27.4 

21.73    , 

24.3    , 

43.84   ^ 

7^-^« 

16.71    3 
16.65    I 

55.6    I 

20.69    1 
20.63 

39.2  " 
40.0 

40.6 

Oct.    7.4 

21.66    7 

24.5    ] 

43.65  11 

73-6  " 

55.4    ^ 

17.4 

21.57  ,; 

24.9    ^ 

43.40  ^5 

75-5   ' 

16.56    9 

55.5 

20.54  ,^ 

II 

4 

30 

16 

10 

2 

12 

3 

273 

21.46 

253     ^ 

43.10 

77-'^  „ 

16.46 

55.7    , 

20.42 

40.9 

Nov.   6.3 

"•34 

25.8    s 

42.77  ^^ 

78.3  " 

»6.34 

56.0    3 

20.30 

41.0 

16.3 

21.22 

26.3    5 

42.43  34 

79.0  7 

16.22  " 

56.5    ^, 

20.18  " 

40.8   ' 

26.2 

21.10" 

26.9    ' 

42.10  33 

3 
79.2      I 

16.10" 

570    ^ 

20.05  ^^ 

404  * 
39-8  J 

Dec.    6.2 

20.99  '^ 
9 

27-4    5 

4^78^^ 

78.9     ^ 

'5-99  " 
9 

19.94 ;; 

16.2 

20.90 
20.82    ° 
20.76 

28.0 

41.49 

7^-'  ,, 

15.90    - 
15.82    I 

15.76    '^ 

58.2 

19.83  ^ 

39' „ 

26.2 

28.4   t 

4^ -^4  ,„ 

76.8    3 

58.9    ^ 
59.5    ' 

19.74  ; 

38.1  ^^ 

36.1 

28.9    5 

20 
41.04 

75.1  '7 

19.67  ' 

370  " 

Seed,  Tan  d 

1. 010      -0.144 

2.042      -1. 781 

i.ooo      -0.032 

1. 02 1    +0.308 

Mean  Place 

i7'.793    4a".7o 
0.00        +0.01 

37".o92    78".6i 
+0.02        +0.1 1 

I2-.888    75".47 
0.00          0.00 

i7".ioi    i7".28 

D'^a,  Dwa 

0.00        -0.01 

D^  d,  D«  d 

+0.4 

^•5      1 

+0.4 

-^•5 

+0.4 

-0.4 

+0.4 

-0.4 

[£ph  14] 
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Sliacerto. 

a  Aqnatil. 

(X 

▲quaill. 

a  Lacertse. 

Mean  Solar 

Mag.  4.6 

Mag.  4.6 

Mag.  4.9           1 

Mag.  3.8 

Date. 

1 

Right 

Dedinar 

Richt 

DerKna- 

Right 

Dedinar 

Right 

Dcdin.- 

Asoeasion. 

tionN. 

Aaoension. 

tionN. 

Ascension. 

tionS. 

Ascension. 

tionN. 

h      m 

•        r 

h      m 

•      / 

h 

m 

•         r 

h      m 

•            t 

22     20 

+  5147 

•  • 

22     20 

+  056 

22     26 

-11    6 

22     27 

+  4950 

Jan.       1.2 

8!86 

W  9 

52.56 

22.8 
22.0 

5-45 

^ 

72.6 

43-23  ,, 

WW 

34-3  ,8 
325  " 

11. 1 

8.67  '9 

60.6 '9 

52.51     I 

5.40 

5 

72.9  3 

43.06    7 

21. 1 

8.53  '* 

58-3  ,1 

52.49    ' 

21.3    7 

5.37 

3 

73.1  „ 

42.92  ^ 

30.2   J 

31.1 

8.43  ~ 

52.49     . 

20.6    7 

20.0 

4 

5.37 

0 

0 
73-1    , 

42.82  '*" 

^7-7  ,1 
25.1  "^ 

»7 

Feb.  IO.O 

8.38   I 

52.51     ^ 

5.40 

3 
5 

729    . 

0 

42.77    I 

20.0 

8.39   . 
8.45   ^ 

47-3  ",^ 

52.57     « 
52.65  ,* 

19.6 

5.45 

^% 

72.6 

4^-77   . 
42.83  ^l 

22.4 

Mar.    2.0 

19.4    ' 

5-54 

9 

72.1     S 

'9-7 ; 

I2.0 

8.58  '3 

44.8 

52.77  ,^ 
52.93  jg 

53"  '! 

19.4 

5.66 

12 

''^•'^  .0 

42.95  ! 

17.2  "s 

21.9 
31.9 

8.77    '^ 
9.02    ^5 

42.6  " 
40-7  !! 

19.6    ^ 
20.1     5 

5.81 
5.99 

15 
18 

70.4   ° 
692  " 

43.12  *7 

43.35  y 

13.2 

31 

14 

22 

8 

22 

J3 

29 

14 

Apr.  10.9 

9.33    ,^ 

39-3   „ 

53.33  „ 

20.9  „ 

6.21 

^7-9    , 
66-3    ! 

43.64  „ 

T1.8 

20.9 

9.68  ^5 

38.4   ^ 

53.58  »s 

22.0  " 

6.46 

25 

43-97  It 

10.9  ^ 

30.8 

10.07  ^^ 

38.1    I 

53.85  "^ 

^3-4  [t 
25.0  ' 

6.73 

27 

64.6    7 

44.34^ 

10.6  ^ 

May  10.8 

10.48  ^l 

38.3    g 
39-1 

54-15  3° 

7.03 

30 

62.7  '9 

44.74^ 

10.8 " 

20.8 

10.91  ^^ 

54.46  f 

26.7  '^ 

7-35 

32 

60.8 '9 

45.16^ 

1 1.6 " 

44 

14 

3» 

20 

32 

20 

43 

13 

30.7 

"•35^ 

42.3  „ 

54.78 

28.7 

7.67 

1  1 

5»»  10 

"^5-59  ^^ 

"•9  ,8 
14.7  '* 

June   9.7 

11.79^ 

55-10,, 

307  "° 

8.00 

33 

569   ^ 

46.01  ^^ 

19.7 

12.20  ^^ 

44-6  « 

55-4'  ^: 

3^-8  " 

8.32 

32 

55-0  ' 

46.42  f 

'6-9  " 

29.7 

".59^' 

47-3   I 

55-99  'I 

34-8   ! 

8.63 

31 

53-3  ,1 

46.81  39 

'9-5 ; 

July    9.6 

12.94  •'5 

5°-3 ';, 

368   ° 

8.92 

29 

5^-7   ! 

47.15  l"^ 

22.5  f 

30 

3» 

»s 

19 

20 

14 

31 

32 

19.6 

'3-24  ,, 

53-5  ,^ 

56.24 

42.1  „ 

9.18 

5^-3    T, 

47.46 

25.7  „ 

29.6 

13.48  'I 

56.9  I* 

56-45  \l 
56.63 ; 

9.40 

22 

49.1 " 

47-71  '; 

29.033 

Aug.    8.6 

13.67   9 

60.43s 

9.59 

19 

48.2  9 

20 
47-91  '° 

32.5 11 

18.5 

13.80  '3 

639  f. 

56.76  '3 

43-4   ^ 

9.74 

15 

47-5   ; 

48.05  '^ 
48.13   « 

36.0  35 

28.5 

13-87  I 

67.4^ 

56.85    9 

44.6" 

0 

9.84 

10 
5 

47.0   I 

^^•^  S 

Sept.  7.5 

13.88 

708 

56.90 

45-5    ^ 

9.89 

J 

46.8 

48.16 

00 

427  „ 

17.4 

13.83  J 

73-9  f„ 

56.91 

46.2    7 

9.90 

I 

46.8   ^ 

48.13   ^ 
48.05   ° 

45-8  11 

27.4 

13.73  ° 

79-4  1° 

56.88    3 
56.82    I 

46.7    I 

9.88 

2 

6 

8 

10 

47.0 

4«-7 
51-3  „ 

Oct.    7.4 

13.58  s 

46.9    \ 

9.82 

47.4  ^ 

47.92    3 

17.4 

^3.39  2 

32 

81.6" 
18 

5^-73  .^ 

47.0    * 

9.74 

47.9   ^ 

47.75  4 

53-5  ,8 

27-3 

13.17  _ 

^3-4  ,, 

56.63  „ 

46.9 

9.64 

48.4 
49.0    . 
49.6 
50.2    ^ 
50.8   ; 

47-56 

55-3  ,, 

Nov.   6.3 

12.93  * 

84.8  "^ 

5651 

46.7    I 

9.52 

12 

22 

47-34  ,^ 

56.7  '* 

16.3 

12.68  "5 

85-7   I 

56.39  " 

46.3    t 

9.40 

12 

47.10  * 

57-6   9 

26.3 

12.15  ° 

86.0    3 

56.28 

45.8    5 
45.2    " 

9.28 

12 

46.85  2 

58.0  * 

Dec.    6.2 

85.8    * 

56.17  " 

9.17 

II 

46.61  ="* 

57.9   . 

'S 

7 

10 

7 

10 

5 

23 

7 

16.2 

"•90  « 

85.1 

56.07 

55.99  ! 

44-5    ^ 

9.07 

8 

51.3    ^ 

4638  ,, 

57-2 

26.2 

11.67*3 

83.9  " 

43.8    I 
43.0 

8.99 

51.7    I 

46.16" 

56- 

54.5 

36.1 

11.47"*' 

82.2  ^7 

55.92  7 

8.92 

7 

52.0   ^ 

45-97  '' 

Sec  d,  Tan  S 

1.6X7           +I.27I 

i.ooo      +0.017 

1.019      -0.197 

1.551     +1.185 

Mean  Place 

10^.569       52  ".40 

53". 100    26".09 

5*-« 

»S9 

X> 

65  ".96 

44'-79S 

a4".o6 
-0.07 

D>a,  Dmo 

-o.oi         -0.08 

0.00          0.00 

o.( 

+0.01 

-0.01 

D^  S,  D«  a 

+0.4 

^.4      1 

+0.4 

-0.4      1 

+0.4 

-0.4 

+0.4 

-0-4 

[Eph  14I 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


1.2 

II. I 

21. 1 


V  AquazU. 
Mag.  5.3 


Right 
Asccpsion. 


Feb.  1 0.0 

20.0 

Mar.   2.0 

12.0 

21.9 

31-9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.7 
June  9.7 

19.7 

29.7 

July    9.6 

19.6 

29.6 

Aug.   8.6 

18.5 
28.5 

Sept.  7.5 

174 
27.4 

Oct.  7.4 
17-4 

273 

Nov.  6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.1 


h 
22 


m 

8 

59-12 
59.07 
59-04 
59-03 
59.05 


59.11 
59.19 
59.31 
5947  ^^ 
59.66  '9 


8 
12 
16 


Sec  d,  Tan  S 
Mean  Place 


D'l^a,  Dm  a 


59.88 
60.13 
60.41 
60.72 
61.05 

61.39 

61.73 
62.07 

62.39 

62.70 

62.97 
63.21 

63.41 

63.57 
63.68 

63.74 
63.76 

63.73 
63.68 

63.59 

63.48 
6336 

63.23 
63.10 

62.98 

62.86 
62.77 
62.70 


22 

»S 
28 

31 
33 
34 

34 
34 
32 

31 

27 

24 
20 

16 

II 

6 


3 

5 

9 
II 

12 

13 
13 

12 
12 

9 

7 


Daclina- 
tkmS. 


-21     8 


n 


66.6 

66.5 
66.1 

65.5 
64.8 

63.8 
62.7 
61.4 

59.9 
58.2 

56.4 
54.4 

52.4 

50.4 
48.4 

46.4 
44.6 

4^.9 
41.4 

40.2 

39-2 

38.5 
38.1 
38.0 
38.2 

38.6 

39.1 

39.9 
40.7 

41.6 

42.5 

43.4 
44.2 
44.9 

45.4 

45-7 

45.9 
45.8 


4 
6 

7 

10 

II 

13 

15 

17 
18 

20 
20 
20 
20 
20 

18 

17 

15 
12 

10 

7 
4 

I 
2 

4 

S 
8 

8 

9 
9 

9 
8 

7 
5 
3 

2 
I 


1.072      -0.387 
59''.444    57".i9 


826  B.  CepkaL 

Mag.  5.7 


Ricfat 

AfOQPJiOfl. 


h      m 
22     30 


9 
41.13 
40.45  ^ 

39-86  5? 


68 


Dedina- 
tionN. 


39.40 
3909 

38.93 

38.93 
39.10 

39.43 
3992 


46 

31 
16 


17 

33 

49 
62 


0.00 
+0.4 


+0.02 
-0.4 


40.54  .^ 

41.28  74 

42.11  ^ 

43.00 

43.93 

44.87 

45-79 
46.67 

47-48 
48.19 

48.80 
49.29 

4965 
49.87 

49.96 

49.90 

49-71 
49.40 

48.96  ^ 

47-77  ,, 
47-06  II 

46.29  '' 

45-47 
44.64 


89 
93 
94 

92 

88 
81 

71 
61 

49 
36 
22 

9 
6 

19 
31 


82 

83 
82 


43.82 
43.04 
42.31 


78 
73 


+  7546 


It 


74.0 

72.3 
70.1 

67.5 
64.6 

61.5 

58.3 
55.2 

52.4 
49.8 

47.7 
46.1 

45.0 

44.5 
44.6 


17 
22 

26 

29 

31 

32 

31 
28 

26 

2Z 

16 
II 

5 

I 

8 


T/Aquazit 
Mag.  4.1 


Right 


45.4  ,. 

^^•'  33 
56.8 

60.2  ^ 

67.6  3° 

71.4^^ 
38 

75.2 

79-0  f^ 
82.6  ^^ 

85.9  ^^ 

88.8  ^^ 
26 

91.4 

93.6 

95-2 
96.2 

96.7 

96.5 
95-7 
94.4 


22 
16 
10 

5 

2 

8 
13 


4.073       +3-948 
46-.038    59".37 


-0.04 
+0.4 


-0.24 
-0.4 
[Eph  14) 


h 
22 


30 


55.78 

55.72 

55.69 
55.68 

55.70 

55.75 

55.83 

55.94 
56.08 

56.25 

56.46 
56.71 
56.98 

57.27 
57.58 


6 

3 

X 

2 
5 

8 
II 

14 

17 
21 

35 
27 

29 

31 
32 


tioaa 


57.90 
58.22  ^^ 

58.54  '' 
58.84  ^^ 
59.12 


59.38 
59.60 

59.79 

59.93 
60.03 

60.09 

60.11 

60.09 

60.04 

59.96 

59.86 

59.75 
59.64 
59.52 

59-41 

59-31 

59-23 
59.16 


28 
26 

22 
19 

14 
10 

6 

2 
2 

5 
8 

10 

II 
II 
12 
II 
10 

8 
7 


-033 


ft 


43.2 

43.9 
44.6 

45-1 
45.6 

45.9 
46.0 

45.9 
45.6 
45.0 

44«i 

43.0 
41.6 

39.9 
38.1 

36.2 
34.2 
32.1 
30.1 
28.1 

26.3 
24.6 

23.1 


7 

7 
5 
5 
3 

z 
I 

3 
6 


II 

14 

17 
18 

20 
21 
20 
20 
18 

17 
15 


10 


Mag.  4-9 


Right 


21.8  '3 

20.7  " 
9 

6 

4 


19.8 
19.2 
18.8 
18.6 
18.6 

18.8 
19.I 

19.5 
20.0 

20.6 

21.2 
21.9 
22.6 


2 
O 

2 

3 

4 

5 
6 

6 

7 
7 


z.ooo     -0.010 
56'.254    39".8o 


22    35 


s 
22.93 
22.81 
22.71 
22.64 
22.61 


12 
10 

7 

3 

a 


22.63 
22.68     S 

22.78  '"^ 

22.93 

23.13 


15 

20 

24 


0.00 

+0.4 


0.00 
-0.4 


23-37 
23.65 
23.97 
24-32 
24.68 

25.05 

25.43 

25-79 
26.13 

26.45 

26.73 
26.97 
27.16 

27.31 
27.41 

27.45 

27.45 
27.41 

27.33 
27.21 

27.07 
26.91 
26.73 
26.56 
26.38 

26.21 
26.05 

25.91 


28 

3« 
35 
36 
37 

38 
36 
34 

32 
28 

24 

19 

15 
10 

4 


4 

8 

12 

14 

16 
18 

17 
18 

17 

16 
14 


tllBN. 


20 
23 


+3835 

tt 
76.6 

74-9 
72.9 

707.. 
68.4'^ 

66.1 

63.9" 
61.8" 

6ao'» 

58.6  "^ 

57-6  . 
57-1  ' 
57-1  ! 

57-^0 
58.6;; 

60.0 
61.9" 

69s 

72-5 

78.83' 
81.93' 

87.9 

90-6,, 
93.1  ' 
95.3 ,3 
97-1  ^^ 

98.6 

99-6  , 
100.3  [ 

100.5  ^ 
100.3  , 


27 


99-6 

98-5 
97.0 


II 
15 


1.280     40.798 
a4».036   68".39 


-o.oi 
+0.4 


-0.05 
-0.4 


APPARENT  PLACES  OF  STARS,  1914, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


1.2 
II. I 
21. 1 


31. 1 

Feb.  lo.i 

20.0 

Mar.    2.0 

I2.0 

21.9 
31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June  9.7 

19.7 

29.7 

July    9.6 

19.6 

29.6 

Aug.   8.6 

18.5 

28.5 

Sept.  7.5 

17.5 

27.4 
Oct.    7.4 

174 

27.3 
Nov.   6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


€  Flsois  AustnUs. 
Mag.  4.a 


Right 


h 
22 


m 

35 


8 
53.83 
53.76 
53-72 

53.71 
53.72 

53-77 
5385 
53-96 
54.12 

54.31 


7 

4 

z 

z 
5 

8 
zz 
z6 
19 

29 


a6 


54.53 

55.08  '^ 
55.40  ^' 
55.73  ^^ 


56.08 

56.43 
56.78 

57.12 
57.44 

57.73 

57.99 
58.20 

58.37 
58.48 

58.56 

58.58 
58.56 
58.50 
58.41 

58.29 
58.16 
58.02 
57.88 

57.74 

57.62 
57.52 
57.43 


35 

35 
35 
34 
3a 

26 

2Z 

17 
ZI 

8 

2 

2 
6 

9 

Z2 

13 
14 
14 

14 
Z2 

ZO 

9 


IWlina- 
tkmS. 


—  27  29 


f/ 


44.6 

44.2 

43.5 
42.6 

41.5 

40.2 
38.6 

36.9 
35.0 
33.0 


4 

7 

9 
zz 

13 

z6 

17 

19 

20 

sz 


22 


30.9 
28.7 

26.5  " 

24.4 
22.3 


2Z 

2Z 
20 


20.3 

8.5 
6.9 

5.6 
4.6 

3.8 
3.4 
3.4 
3.6 

4-1 

4.8 

5.8 

6.9 
8.0 

9.2 

20.3 
21.4 
22.2 
22.9 

234 

23.7 
23.7 
23.4 


z8 
z6 
13 

ZO 

8 

4 
o 

2 

5 
7 

ZO 
ZI 

zz 

Z2 
ZZ 

ZZ 

8 

7 
5 
3 

o 
3 


C  PecasL 
Mag.  3.6 


Right 


h      m 
22    37 

« 

9.79 
9.72 
9.68 

9.66 
9.66 


7 
4 

2 
O 

4 


9.70 
9.76 
9.86 
0.00 
0.18 

0.38 
0.62 
0.89 
1.18^ 

33 
1.81 
2.14  ^^ 
2.46  ^' 
2.76  3^ 

3.05 


6 

ZO 

M 

z8 

20 

37 


Declina- 
tion N. 


29 
85 


3.30 

3.53 
3.72 

3.86 

3.97 

4.03 
4.05 
4.03 

3.98 

3.91 

3.81 
3.70 
3.59 
3.47 
3.35 

3.25 
3.16 

3.08 


33 

19 

X4 

zz 

6 

2 
2 

5 
7 

ZO 

ZI 

zz 

Z2 
Z2 
ZO 

9 

8 


+  10  22 


tr 


55.6 
54.6 
53.5 
52.4 
51.3 

50.4 

49-6 
49.0 
48.8 
48.8 

49,1 
49.8 
50.8 
52.1 
53.7 

55.6 

57.6 

59.8 
62.1 

64.4 

66.6 
68.8 
70.9 
72.8 

74.5 

76.0 
77.2 
78.2 
79.0 
79.6 

79.9 
80.0 

79.8 

79.5 

78.9 

78.2 

77.3 
76.4 


ZO 

zz 
zz 

ZI 

9 

8 
6 

2 
o 

3 

7 
zo 

13 
z6 

19 

20 
22 

23 

33 
22 

22 

2Z 

19 

17 
15 

Z2 
ZO 

8 
6 

3 

z 

2 

3 
6 


9 
9 


/3  Octantlf. 
Mag.  4.3 


Right 


h 
22 


m 

37 


8 

19.35 

18.39 
17.63 

17.09 

16.78 

16.72 
16.89 
17.30 

17.93 
18.77 

19.81 
21.02 


96 
76 

54 

31 
6 

17 
41 
63 
64 
Z04 

Z2Z 


22.38  ^36 
23.87 '« 

28.72  '**s 


Declina- 
tions. 


30.36 
31.93 


164 
157 

33.40  ]^l 
Z3a 

34.72 
35.86  "^ 

36.79 

37.47 
37.88 


93 

68 


38.01 
37.85 
37.41 
36.71 
35.78 


41 
13 


z6 

44 
70 

93 

IZ2 

3^-3^  138 
32.00  •» 

30.58  '*' 

29.17'*' 

135 

27.82 
26.58  "* 

25.49  "^ 


-81  49 


/r 


77.8 

75.3 

72.3 
69.0 

65.4 


35 
30 

33 
36 
37 


61.7 

54.0  ^* 
50.2 

46.7 

43.3 

40.3 

37.7 

35.4 
33.6 

32.4 
31.6 

31.4 

31.7 
32.6 

34.0 
35.8 
38.1 
40.6 

43.4 

46.3 
49.2 

52.0 

54.6 

56.9 


38 
35 
34 

30 
26 

33 

z8 

Z2 

8 
2 

3 

9 

14 

z8 

33 

35 

28 

39 

39 
28 

26 

33 

19 
58.8 

60.2  '^ 

61.0    * 

61.2 

60.7 


ft  Orois. 
Mag.  2.2 


Right 
AjooDskin. 


59.7 
58.0 

55.8 


5 

ZO 

17 
22 


fa      m 
22     37 


6 
32.09 

31.97 
31.89 

31.85 
31.85 

31.89 
31.98 
32.12 

32.30 
32.52 

32.80 

33.11 
33.46 
33.84 
34.25 


Z2 

8 

4 
o 

4 

9 
14 
18 

22 
28 

31 
35 
38 
41 
43 


34.68 
35.11  ^ 
35.54 
35.96 

36.35 


14 
8 


43 
43 

S9 
36 

36.71 

37.28  '^ 

37.48  '° 
37.62 

37.70 

37.72    ^ 
37.68   4 

37.59  _l 
37.45  ^l 

37.27  ^^ 

37.07  ,^ 
36.86  ^' 

36.65  11 

36.44 

19 

36.25 

36.08  '7 
35.94  ^^ 


Declina- 
tions. 


-4719 


ti 


80.6 

79.4 
77.8 
75.8 
73.6 


12 
16 
20 
22 

34 


37 


71.2 
68.5 

63.0 

60.1*9 
28 

57-3  „ 
54-6 

52.0  ^"^ 
49.6 

47-4 


34 
22 

z8 


45.6 
44.1 
43.0 

42.3 
42.0 

42.2 

42.7 
43.6 

44.9 
46.5 

48.3 
50.2 

52.2 

54.1 
56.0 

57-6 
59.0 
60.0 
60.7 
60.9 

60.7 
60.1 

59.1 


15 
II 

7 

3 

2 

5 

9 

13 
16 

z8 

19 
20 

19 

19 
16 

14 
10 

7 
2 

2 

6 
10 


Sec  S,  Tazi  8 
Meazi  Place 


Z.X27      -0.520 
54'.078    33 "-^z 


Z.0Z7      +0.Z83 
io'.35i    55".45 


7.038      -6.967 
3o'.057    s8".63 


Z.476      -Z.085 
32'.252    65". z8 


D'^a,  Data 


0.00 
+0.4 


+0.03 
-0.4 


0.00  -O.OI 

+0.4  -0.4 

[Ephx4l 


+0.07 

+0.4 


+0.44 
-0.4 


+O.OZ 
+0.4 


+0.07 
-0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


p  Pecasi. 

A.  Pegasi. 

^Qmis. 

r 

Aqnazii. 

Mean  Solar 

Mag.  3.1 

Mag.  4.1 

Mag.  3.7 

Mag.  4.2 

Date. 

1 

Risht 

Declina- 

Ri«ht 

Declina- 

Right 

Declina- 

Riltht 

Dedina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tions. 

Asoenaioo. 

tioaS. 

h       m 

0            / 

h      m 

•       / 

h      m 

e        / 

h 

m 

•     f 

22     38 

+  2946 

22     42 

+  23    6 

22     43 

-5145 

22    45 

-14    2 

Jan.     1.2 

57.27     ^ 

21.8 

8 
22.50 

50.4   ,, 

21.81 

85.6 

s 
2.13 

£ 

w  r 

55.3      . 

II. I 

21. 1 

57.18     I 
57.10    I 

20.3  11 
18.5  '* 

22.41     9 
22.35 

49.0  [* 
47-5  ll 

21.67  ^"^ 
21.56" 

W^ 

2.07 
2.03 

6 

4 

55-5  ^ 
55-5 

3I-I 

57.05     I 

16.6  '9 

22.31     ^ 

45.9   _ 

0 
21.50 

80.3" 

2.01 

2 

55.3 

Feb.  I  O.I 

57-03     ^ 

20 

22.30    ' 
2 

44-  :^ 

21.49     I 

3 

77.9  ^; 

2.02 

I 
3 

55.0     ^ 

20.0 

57.05     ^ 

57-11    I 

12.7  „ 

22.32 
22.38    J 

42.6 

21.52    ^ 
21.60    * 

72.4 

2.05 

mm 

54.5      , 

Mar.    2.0 

4I.I  ;5 

2.12 

7 

53.8     7 

I2.0 

57.21  - 

9-3    ' 

22.47  ,^ 

39.8  11 

21-73  li 

69.5'' 

2.22 

10 

52.8  '' 

21.9 

57.34  ,X 

7-9   0 

22.61   '^ 

38.8  ^« 

lo 

66-4  3' 

2.35 

13 

51.7" 

31.9 

57-53   ^ 

^•9    6 

22.78  '7 

38.1    I 

22.14   3 

63.4  f 

2.52 

17 

50.3 

22 

21 

3 

29 

30 

20 

IS 

Apr.  10.9 

^•3    , 

22.99 

37.8    , 

22.43 

60.4    - 

2.72 

48.8 

20.9 

6.1    ' 

23.24  J 

T 

37-9    ' 

22,76  ^-^ 

57-6   ? 

2.96 

24 

47.1  '' 

30.8 

58.30  'I 

6.4    3 

25 

23.52  _ 

384  ,f 

23.1337 

54-9  Z 

3.23 

27 

45.2  " 

May  10.8 

58.62  3 

7.1    7 

23.82  3° 

/»^    M    10 
39.4    ,^ 

23.53  ^ 

5^-4  !f 

3.52 

29 

43.2** 

20.8 

58.95  f, 

35 

'■Kl 

24.14  3" 
33 

4-7  ]l 

23.97  ^ 

45 

..^  «  22 

5°-^  ,8 

3.83 

31 
3a 

20 
41.2 

20 

30.8 

59.30 

9-9  ,„ 

^4-47  „ 

42-3  ,„ 

24.42 

48.4  „ 

4.15 

39.2  ^ 

June  9.7 

59.65  11 

11.8^9 

24.81  34 

443" 

24.89  ^^ 

46.9  ^5 

4.48 

33 

37.2 

19.7 

59.99  ^, 

14. 1  "3 

25.14  ^^ 

465 !! 

25.35  ^ 

45.8  " 
45-2    \ 

4.81 

33 

35.3  )? 

29.7 

60.32  33 

16.6  »s 

25.46  f 

49.0  ,^ 

25.79  "2 

5.13 

32 

33-6   ' 

July    9.6 

60.62  3° 

87 

^9-3  :^ 

^5.75  :^ 

5^-5 
27 

26.21  ^ 
39 

2 
45.0     ^ 

5.43 

30 
28 

16 
32.0  J, 

19.6 

60.89 

22.1  ^ 

26.02 

54-2  ,. 

59-4 :° 

62.0  '^ 

26.60 

45-3    , 

5.71 

30.7 

29.6 

61.13  'I 

26.26  ^4 

26.94  3^ 

46.0   I 

5.95 

24 

29.6 

Aug.   8.6 

61.3?    9 

??;-6  ^ 

3<^-6 

26.45  ]l 

27.23 ,: 

47.1 

6.15 

20 

28.7  ^ 

18.5 

61.47  '5 

26.60  ^5 

^7-45  " 

48.6    5 

6.32 

17 

28.2   ^ 

28.5 

61.56   I 

33.3  „ 

26.70 '° 

64.4  ^* 

27.61  '^ 

503  ! 

6.44 

12 

27.9  I 

»S 

7 

21 

9 

ao 

7 

Sept.  7.5 

61.62 

35-8 

26.7.7 

66.5 

27.70 

523  „ 

6.51 

27.8 

17.5 

61.63 

38.1  '3 

26.79 

68.5" 

27.72 

54-4  " 

6.55 

4 

28.0  ' 

27.4 

61.60      ^ 
61.54      ° 

40.2  " 

26.77  I 

70.2  11 

27.67    5 

566    ' 

6.54 

I 

28.4  ^ 

Oct.    7.4 

41.9    ' 

26.72  5 

26.64 

II 

71-7    ! 

27.57    ° 

58-7  " 

6.50 

4 

28.9  ^ 
29.5  . 

17.4 

61.45      ^ 
12 

43-4  :j 

72.9  g 

27.42  ^5 

^•7- 

6.43 

7 
9 

27-3 

61.33   „ 

44.5    „ 
45.3 

26.53  „ 

73-7   ^ 
74-3 

27.23  ,, 

62.5  ,^ 

6.34 

30.2 
31.0 

Nov.   6.3 

61.20  ^ 

26.42 " 

27.01 

64.0  ""S 

6.23 

II 

16.3 

61.05   '^ 

45.7  ; 

26.29  ^^ 

2 

74-5    , 

26.77  ^^ 

65.1  " 

6.II 

12 

31.7  , 

26.3 

60.90  ^ 

45-8   I 

26.15  't 

74-4    ' 

26.52  ^5 

65.8    I 

5.99 

12 

32.4  I 
33.0 

Dec.    6.2 

60.76  '4 

45-4   * 

26.02  ^ 

74.0   -* 

26.28  ^4 

66.0   ' 

5.88 

II 

14 

7 

12 

7 

22 

a 

II 

16.2 

60.62 

44-7  ,„ 

25-90  „ 

73-3  ,„ 

26.06 

65.8 

5.77 

33.5    . 

26.2 

60.49  \l 

43.7  " 

25.78 " 

72-3     „ 

25.86  '^ 

65.1        7 

5.68 

9 

8 

33.9   * 

36.2 

60.38   " 

42.4  '3 

25.68 " 

71. I     " 

25.69  '7 

64.0    " 

5.60 

34.1 

Sec  d,  Tan  S 

1. 152         +0.572 

1.087    +0.427 

1. 616      -1.269 

1.031     -0.350 

Mean  Place 

58-.I38    i5".74 

23'. 222      46".07 

2i".92i    69".4i 

2".4ao    48"-a8 

D>a,  D«a 

-o.oi         -0.04 

0.00        -0.03 

+0.01         +0.08 

0.00        +0.02 

D^r  6,  D«  6 

+0.4 

-0.3       1 

+0.4 

-0.3              1 

+0.4 

•-0-3        1 

+0.4 

-0-3 

[Eph  14J 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


McanSohr 
Date. 


Jan. 


1.2 
II. I 
21. 1 


Feb.  lo.i 

20.0 

Mar.    2.0 

I2.0 
22.0 

31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June  9.7 

19.7 

29.7 

July    9.7 

19.6 

29.6 

Aug.    8.6 

18.5 
28.5 

Sept.  7.5 

17.5 
27.4 

Oct.    7.4 

17.4 

27.4 

Nov.   6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 

Sec  <5,  Tan* 
Mean  Place 


/iPegasi. 

Mag.  3.7 


Right 
Ascension. 


h      m 
22    45 


s 

50.35 
50.26 

50.19 
50.15 
50.13 


9 

7 
4 

2 

2 


50.15 
50.20 

50.29 

50.42  ^^ 
17 

50.59    ^ 
21 

50.80 

51.04 

51.32 
5163 

5195 


24 
28 

31 
32 
34 


"D'^/a,  Dm  a 


52.29 
52.63 

52.96  ,^ 
53.28  3^ 

53.58  3^ 


34 
33 


53.85 
54.09 
54.29 
54.44 
54.55 

54.62 

54.64 
54.63 
54.58 
54.50 

5440 
54.28 

54.15 
54.02 

53.89 

53.76 
53.64 
53.54 


27 

24 
20 

15 
II 

7 


I 

5 
8 

10 


Declina- 
tion N. 


+  24  8 


ft 


54.7 

53.4 
51.8 

50.2 
48.5 

46.8 

45.3 
44.0 

42.9 
42.1 

41.8 
41.8 

42.3 
43.1 
44.4 

46.0 
48.0 
50.2 
52.6 
55-2 


5 
8 

13 
16 

20 
22 
24 
26 
26 


27 

27 

25 


57.8 
60.5 
63.2 

68.2  ^5 
22 

70.4 

72.4 
74.2 
75.8 
77.0 


20 
18 
16 
12 

9 


t  CephM. 
Mag.  3.7 


Rifflit 
Asccnskm. 


77.9 

78.5 
78.8 

78.8 
78.4 

777 
76.8 

75-5 


6 

3 
o 

4 
7 

9 

13 


1.096       +0.448 
Si*.o69    49".93 


0.00 
+0.4 


-0.03 
-0.3 


h      m 
22    46 

8 
34.35   „ 
33.98  11 
33.66  ^l 

33.40 
33.22 

33.12 
33.12 

33.22 

33.41 
33.70 

34.07 
34.52 

35.04 
35.60 
36.19 


26 
18 
10 

O 
10 

19 
29 

37 

45 
52 
56 

59 
61 


Dedina- 
tionN. 


36.80 

37.41 
38.00 

38.55 
39.05 


61 

59 
55 
50 
44 

39.49  ,, 
39.86  II 

40.16  3° 

40.37 
40.50 


21 


13 
4 


5 
12 


40.54 
40.49 

40.18  II 
39.92  ^ 


39.60 

39.23 
38.83 

38.41 
37.97 

37.53 
37.10 

36.71 


26 
32 


37 
40 

42 

44 

44 

43 
39 


+  6544 


n 


66.9 

65.3 
63.2 

60.7 
57.9 

54.9 

51.9 

48.9 
46.1 

43.7 

41.7 
40.2 

39.2 

38.7 

38.9 


16 
21 

25 
28 

30 


30 

30 
28 

24 
20 

15 
10 

5 

2 

7 


13 


39.6 

15  o  '« 
47-9  3„ 

^°-^  34 
54-3  ^ 

57.9  f, 

61.6  37 

72.7  f 

76.1  34 

79-3  f 

82.2  '9 

84.7 

86.8 

88.3 

893 
89.8 


A.  Aqnaill. 
Mag.  3.8 


Ricbt 
Ascension. 


21 


89.6 
88.9 
87.6 


15 
10 

5 

2 

7 
13 


2.43s      +2.220 
36".924    52 ".27 


-0.02        -0.14 
+0.4  -0.3 

[Bph  14] 


h 
22 


m 

48 


8 
7.40 

7.34 
7.29 

7.27 

7.28 

7.31 

7.37 
7.46 

7.59 
7.75 


6 

5 
2 

I 
3 

6 

9 

13 
16 

20 


7-95  „ 
8.18^3 

8.44'' 
8.73  ;^ 
9.04  I 

9-35  „ 
9.68  33 

0.00  3^ 

0.32  3^ 

0.61  ^9 

27 

0.88 
24 

21 

16 

12 

8 


1. 12 

1.33 
1.49 

I.61 

1.69 
1.72 
1.72 

1.68 
1.62 

1.53 

1.43 
1.32 

1.20 

1.09 

0.99 
0.90 
0.82 


3 
o 

4 
6 

9 

10 
II 
12 
II 
10 

9 
8 


Declina- 
tions. 


-   8    I 


n 


80.1 

80.5 

80.8 
81.0 
81.0 

80.8 

80.5 

79.9 
79.1 

78.1 


4 

3 

2 

o 

2 

3 
6 

8 

10 

13 


15 
16 


76.8 
75.3 

73-7  ,^ 

71.8  '9 

69.9  II 
20 

67.9 

A,r   X  20 
65.9 

/:«  X  20 

62.0  'I 
60.2  '* 


58.6 

57.2 
56.0 

55.1 
54.5 

54.1 
53.9 
53.9 
54.1 
54.5 

54.9 
55.5 
56.1 

56.7 
57.3 

57.9 
58.4 
58.9 


16 

14 
12 

9 
6 


2 
o 

2 

4 
4 

6 
6 
6 
6 
6 

5 

5 


pindL 

Mag.  6.1 


Riffht 
Ascenskm. 


1. 010       -O.141 
7".72o    75".o2 


h      xn 
22     48 

8 
41.26 

40.88  3^ 

40.59  2 
40.38  " 
40.26  " 


0.00 

+0.4 


+0.01 


40.24 

40.32 
40.49 
40.76 
41.12 

41.57 
42.10 

42.70 
43.36 
44.07 

44.82 

45.58 

46.34  ,, 
47.08  74 

47-78  70 

48.42       . 

48.98  5^ 

49-45  tl 
49.81  36 
50.06  ^5 


8 

17 
27 
36 

45 

53 
60 

66 

71 
75 

76 
76 


50.18 
50.18 
50.06 

49.83 
49.50 


12 


12 

23 
Z3 
42 


48 


49.08 
48.60 
48.08  5^ 

47.53  II 

46.99  ^ 
52 

4^-*7  ^ 
45.99  ^ 

45-57  *^ 


Dedina- 
tionS. 


-7031 


It 


79.1 
77.0 

74-5 
71.7 

68.5 

65.0 
61.5 
57.8 
54-2 
50.7 


21 

25 
28 

32 
35 

35 
37 
36 

35 
34 


47.3 
44.2 

38.8  ^5 
36.7  " 


31 
29 


35.1 
33.9 
33-3 
33.1 
33.5 


16 

12 
6 

2 

4 
9 


37-6 
39.8 
42.2 


22 


44.9 
47.6 

50.3 
52.9 

55.3 

57.3 

58.9 
60.0 

60.6 

60.5 

59.9 
58.7 
56.9 


24 
27 

27 

27 
26 

24 
20 

16 

II 

6 

I 
6 

12 
18 


3.001      -2.829 
4i".3o6    6o".44 


+0.02 

+0.4 


+0.18 
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Mean  Solar 
I>ate. 


Jan. 


1.2 

II. I 

21. 1 


31. 1 
Feb.  I  O.I 

20.0 

Mar.   2.0 

I2.0 
22.0 

31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June  9.7 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.5 

17.5 
27.4 

Oct.  7.4 
174 

27.4 

Nov.  6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


Sec  S,  Tan  6 
Mean  Place 


^  AqnaitL 
Mag.  3.5 


Right 


h     n 
22     50 


5.01 

4-94 

4.89 

4.87 
4.87 

4.90 
4.96 
5.06 

5.19 
5.35 

5.55 
5.78 
6.05 

6.34 
6.65 

6.98 

7-31 
7.64 

7.96 

8.27 

8.55 
8.80 

9.01 

9.18 

9.30 

9.38 
9.42 
9.42 
9.38 
9.31 

9.22 
9.12 
9.00 

8.88 
8.76 

8.66 
8.56 
8.48 


7 

5 


10 

13 
16 

ao 


23 
27 
29 

33 

33 

33 

3a 

31 
28 

25 
21 

17 
12 

8 

4 
o 

4 

7 

9 

10 
12 
12 
12 
10 

10 
8 


Declina- 
tions. 


-16  16 


n 


50.0 

50.  I 
50.0 

49-7 
49-3 

48,6 

47.7 
46.6 

45.4 
43.9 

42.2 
40.4 

38.4 
36.4 
34.3 

32.3 

30.3 
28.4 

26.7 

25.2 

23.9 
22.9 

22.2 

21.7 

21.5 

21.6 
21.9 
22.4 
23.1 
23.8 

24.6 

25.4 
26.2 

26.9 

27.6 

28.1 
28.4 
28.6 


I 
I 

3 
4 
7 

9 
II 

12 

IS 

17 

18 
20 
20 
21 
20 

20 

19 
17 
15 
13 

10 

7 

5 
2 

I 

3 

S 

7 

7 
8 

8 
8 

7 
7 
5 

3 

2 


1.042      -0.292 
5". 248    42 ".40 


0.00 
+0.4 


+0.02 
-0.3 


^Pisois  AustnUi. 

Mag.  1.3 


Right 
Ascension. 


h    m 
22     52 

53.96 
53.87 
53.81 
53.78 
53.77 

5380 
53.86 

53.96 
54.10 

54.27 


9 
6 

3 

I 

3 

6 
10 


14 

17 
21 

54.48 

2C 
54.73  ,^ 
55.01  '^ 
55.32  3^ 
55.66  3^ 

35 
56.01 

5^-37  ^J 
56.73  '' 
57.08  35 
57.41  33 


57.72 

57.99 
58.22 

58.41 
58.55 

58.64 
58.68 
58.68 
58.63 
58.55 


31 

27 
23 
19 
14 
9 

4 
o 

5 
8 

II 


12 


58.44 

5^-32  ^^ 
58.18'^ 

58.04  '^ 
57.90 


57.77 
57.65 

57-55 


14 
13 


12 
10 


Declina- 
tions. 


-30    4 


// 


53.4 
53.0 

52.3 

51.3 
50.0 


4 

7 
10 

13 
IS 


48.5,^ 
46.8  '7 

44.9'^ 
42.9 

40.7 


38.4 
36.1 

33.7 

31.4 
29.2 

27.1 
25.2 
23.6 
22.2 
21.2 

20.5 
20.1 
20.1 
20.4 
21.0 

21.9 
23.0 
24.2 

25.5 
26.9 

28.2 

29.4 
30.5 
31.3 
31.9 

32.2 
32.2 
32.0 


20 
22 

23 


23 

24 

23 
22 

21 
19 

z6 

14 
10 

7 

4 
o 

3 
6 


II 
12 

13 
14 

13 

12 
II 

8 
6 

3 

o 
2 


1. 156      -0.579 
54«.o87    42  ".05 


0.00        +0.04 
+0.4  -0.3 

[Eph  14] 


o  Andromeda. 
Mag.  3.6 


Right 


h     m 
22    57 


8 

56.60 

56.45 
56.32 

56.22 
56.16 

56.14 
56.17 

56.24 

56.37 
56.55 

56.77 
57.05 
57.36 

57.7^ 
58.07 


IS 

13 

zo 
6 


3 

7 

13 
18 

22 

28 

31 
35 
36 

39 


39 

38 


58.46 
58.85 

59.23  ^^ 
59.60  3' 

59.95  ^^ 

60.26 

60.53  '^ 
60.76  ^3 

60.93  '^ 

61.06  '3 
8 

61.14 

61.16    ^ 

61.15    I 
61.09 

60.99 


60.86 
60.71 
60.54 
60.36 
60.17 

59.99 
59.81 

59.65 


tionN. 


+  41  51 


tt 


59.2 
57.7 
55.9 
53.8 

51.5 


15 
18 

21 

^3 
24 


46.8  '3 

42.6  ^^ 
41.0 


z6 
12 


39.8 
39-0 
38.7 
38.9 
39.6 

40.8 

42.4 

44-4 
46.8 

49.5 


8 

3 

2 

7 

12 

16 
20 
24 
27 
30 


52.5 

55.6  3^ 

58.7  ^^^ 
61.9  3« 

65.1   3^ 


68.2 
71.0 

73-7 
76.2 

78.3 

80.0 
81.4 
82.3 
82.8 
82.9 

82.5 
81.6 
80.3 


31 

28 

27 

25 
21 

17 

14 
9 

5 

I 

4 

9 
13 


1.343       +0.896 

57».6S2    48".77 


-o.oi 
+0.4 


-0.06 
-0.3 


/?  PegasL 
Var.  2.2-2.7 


Right 


h     m 
22     59 


35.49 

35.39 
35.30 
35.24 
35.21 

35.20 

35.24 
35.32 

35.43 
35.59 

35.79 
36.03 

36.31 
36.61 

36.94 


9 

6 

3 

I 

4 
8 

II 

16 

90 

«4 
38 

30 
33 
34 


Dccfis*- 
tionN. 


+  2736 

n 
64.3 


13 
15 


35 
34 
34 


37.28 

37.63 

37.97 

38.31 
38.62  3^ 

38.90 
39.16 

39.37 

39-54 
39.66 


36 

31 


17 
13 

8 


39.74 
39.78 

3978 

39.74 
39.67 

39.58 

39-47 
39.34 
39.21 

39.07 

38.94 
38.81 

38.69 


4 
o 

4 

7 

9 

II 

13 
13 
14 
13 

13 
12 


63.0 
61.5 

56.2 

54-5 : 

530  " 

51.8 

50.8^ 
50-2  . 

50.0 ; 
50.3 : 

51-0  „ 

^"  .5 

55-4  „ 

57-6; 
60.0'^ 

62.S '' 

'I 
65.2    . 

68.0* 
70.7^ 

734  i 
76.0 

80.7^ 
82.7" 
844:: 
85.9;; 

87.1 

87.9 
88.4 
88.5 
88.3 


S7'7 
86.9 

857 


I 

3 

$ 
12 


1. 128      .K>.5i3 
36".  192    57".76 


0.00 
+0.4 


-0.03 
-0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


1.2 
11.2 
21. 1 


31.1 

Feb.  I  O.I 

20.0 

Mar.    2.0 

I2.0 
22.0 

31.9 

Apr.  10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June  9.7 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

17.5 
27.4 

Oct.    7.4 
17.4 

27.4 

Nov.  6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


aPegui. 

Mag.  2.6 


Right 

AtOCDSlOll. 


^ec^.Tan^ 
dean  Place 


h     m 

23    o 


8 
28.05 

27.97 

27.90 

27.86 

27.84 

27.B5 
27.89 

27.96 

28.08 

28.23 

28.42 

28.64 

28.90 

29.19 

29.49 

29.81 
30.14 

30.47 

30.79 

31.09 

27 

31.36 
31.61    '5 

31.81  '"^ 
31.98  '7 
32.11 


8 

7 
4 

2 

X 

4 

7 

12 
22 

26 
29 
30 
32 

33 
33 
32 
30 


Declina- 
tion N. 


+  1444 


ft 


35.0 

33.9 
32.8 

31.6 
30.4 

29.2 
28.2 
27.4 
26.8 
26.6 

26.7 
27.1 
27.9 
29.0 

30.5 


32.19 
32.23 

32.24 
32.21 
32.16 

32.08 

31.98 
31.87 

31.64 

31.53 
31.42 

31.33 


13 

8 

4 

X 

3 

5 
8 

xo 

IX 
XX 
12 
XX 

XX 

9 


II 
II 

12 

12 
12 

10 

8 
6 

2 

I 

4 

8 

XI 

17 

32.2 

20 
34-2  „ 

36.3  " 
40.9  4 

45-6  '^ 

47.9  '^ 
50.0  " 

52.0  ^^ 

55.3 ; 

56.6  '3 

57.0  ^ 

58.4  ! 


59-0 
59.3 
59.3 
59.1 
58.7 

58.1 
57.3 
56.3 


3 

o 

2 

4 
6 

8 
10 


1.034      +0.263 
38".544    32".4i 


0.00 
+0.4 


-0.02 
-0-3 


i6  Pefasl. 

Mag.  4.7 


Right 
AtocDsion. 


h     m 
23     2 


39.87 
39.79 

39-73 

39.69 
39.68 


8 
6 

4 


4 
7 

XI 


39.69 

39.73 
39.80 

39.91  _^ 

40.06    X 
^^        18 

40.24 

40.47  ^3 

40.72  ^5 

41.00 

41.30  ^^^ 
3a 

41.62 

41.94^^ 

42.26  ^* 

42.58  3^ 

42.88  3° 
27 

43.15 

2C 

43.40    5 
4361 
43.78 
43.90 


21 


17 
X2 

9 


43.99 
44.04 
44.05 

44.02 

43.97 

43.89 
43.80 

43.70 

43-59 
43.48 

43.37 
43.28 

43.19 


5 

I 

3 

5 
8 

9 
10 

XI 

II 

XI 


Declina- 
tion N. 


+  856 


It 


41.6 
40.7 

39-7 
38.7 
37.8 

37.0 
36.3 
35-9 
35.7 
35-7 

36.1 
36.8 
37.8 

39-1 
40.7 

42.6 

44.6 
46.7 
48.9 
51.2 

53.4 

55.5 

57.5 

59.4 
61.0 

62.4 
63.6 
64.6 

65.3 
65.8 

66.1 
66.2 
66.0 

65.7 
65.2 

64.6 
63.8 
63.0 


9 
10 

10 

9 

8 

7 
4 

2 

o 

4 

7 
10 

13 
16 

19 

20 
21 
22 

»S 
22 

21 
20 

19 
x6 

14 

12 
XO 

7 
5 
3 

I 
2 

3 

5 
6 

8 
8 


1. 012       +0.158 
40^.280    4o".73 


0.00        -o.oi 
+0,4  -0.2 

[Bpht4] 


c' AqnaiU. 
Mag.  3.8 


Right 
Asctnsion. 


h     tn 
23    4 

8 
51.65 

51.57 

51.51 

51.47 
51.46 


5 
8 

II 


51.47 
51.52 
51.60 

51.86  '5 
19 

52.28  ^l 

52.83  ^9 

53.14^' 
33 

53.81  34 
54.15  J 

54-49  r: 

29 

55.10 

55.37  ,^ 
55.60  'I 

55.78   ^ 

55.93    ^ 


56.02 
56.08 
56.09 
56.06 
56.00 

55-92 
55.8X 
55.69 
55.57 
55-45 

55.33 
55.22 

55.13 


6 

X 

3 
6 

8 

XX 

12 

X2 
X2 
12 

II 
9 


IMdiiuip 
tlon  S. 


-2137 


ff 


91.0 
90.9 
90.6 
90.1 

89.3 

88.3 
87.1 

85.7 
84.1 

82.3 


I 

3 

5 
8 

10 

12 

14 
16 

18 

20 


21 
22 


80.3 
78.2 
76.0 

73.8  " 
71.6  *» 


695 
67.4 

65.6 

63.9 
62.5 

61.4 
60.6 
60.0 
59.8 
59.9 

60.3 
61.0 
61.8 
62.7 

63.7 

64.8 
65.8 

66.8 
67.6 
68.3 

68.8 
69.1 
69.2 


21 

21 
18 

17 
14 
II 

8 
6 

2 

X 

4 

7 
8 

9 
xo 

XI 

xo 
xo 

8 

7 
5 

3 
I 


1.076      -0.397 
5i».77o    82".i8 


0.00 
+0.4 


+0.03 
-0.2 


TV  Cephei. 
Mag.  4.6 


Right 
Aaccnsion. 


h      m 

23    5 

5-58, 

4.27 
3.76  II 
3.37  II 


3-II 
2.99 
3-04 
324 
3.59 

4.09 
4.72 

5.45 
6.26 


12 

5 
20 

35 
50 

63 

73 
81 

S7 


90 
8.03 

0.66^ 
1-43^ 


2. II 


68 


59 


^•7^  ^8 
3.18  4^ 

3.53 
3.76 


35 

23 
10 


3.86 

3.83 
3.67 
3.40 
3.02 


3 
16 

27 
38 
49 


57 
64 


2.53 
1.96 

1.32 
0.62  7^ 
9.88  74 

75 

8.39  l" 
7.67  7^ 


Declina- 
tion N. 


+  74  55 


/# 


38.0 

36.7 

34-9 
32.6 

29.9 


13 
18 

23 
27 

30 


26.9 
23.9 

20.8  3^ 
17.8  3<> 

15.I  '' 
24 

12.7 
10.8  ^9 

15 


30 


9-3 

8.5 
8.2 


8 

3 
3 


8 


8.5 

9.3 

10.8  '5 

12.8^^ 

18.0 
21.2  3^ 
24.7  35 
28.4  37 
32.2  g 

43.6  3» 
47.1 

50.3 


35 
32 

29 


53.2 

55.7 
57-8 

59.3 
60.2 

60.5 
60.2 

59.3 


25 
21 

15 
9 
3 

3 
9 


3.845      +3-713 
9«.536    2o".74 


-0.02 
+0.4 


-0.24 
-0.2 
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APPARENT  PLACES  OF  STARS,  1914. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


t  Ornis. 

Mag.  4.1 


Right 
AsccDsioii. 


Dedtna- 
tionS. 


69  Pegasi. 
Mag.  5.2 


Right 


Dedinft- 
tianN. 


6  Cassiop.  (Heis). 
Mag.  5.6 


Right 
Ascension. 


Dedinft- 
tkmN. 


^  AqnaxlL 
Mag.  4.4 


Right 


DccUas- 
t>oa& 


Jan.  1.2 
II. 2 
21. 1 

31. 1 

Feb.  1 0.1 

20.0 

Mar.    2.0 

12.0 

22.0 

31.9 

Apr.  10.9 
20.9 

309 
May  10.8 

20.8 

30.8 

June  9.7 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

17.5 
27.4 

Oct.  7.4 
17.4 

27.4 

Nov.  6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


Sec  8,  Tan  d 
Mean  Place 


D'^a,  Dm  a 
D,^  8,  Dm  8 


h     m 

23    5 

29.75  „ 
29.62  ^ 

29.51    " 

29.43 

29.39 


II 

8 

4 
o 


29.39 

29-43 
29.52 

29.66  ^f 

29.84 


30.07 

30.34 
30.65 

31.00 
31.38 

31.79 
32.21 

32.63 

33.04 
33.43 

33.80 


18 
23 

27 
31 
35 
38 
41 

42 
42 
41 

39 
37 

33 


34.13^3 

34-41  ^, 
34.65  ^^ 
34.82    7 


34.93 
34.99 
34.98 
34.92 
34.82 


II 

6 

I 

6 

10 

14 


34.68 

34-5^  19 
3432  .! 

34.12 
33.92 


17 


20 


20 
20 


33.72 
33.55 
33.39 


17 
16 


-4542 


ft 


61.0 
60.0 
58.6 

56.9 
54.8 

52.5 

49.9 

47.2 

44.4 
41.4 


10 
14 

17 
21 

23 

26 
27 
28 

30 
29 

35.6  ^9 

t^  Q  28 

30.2 
27.8  '* 

21 

25.7 

23.9 
22.4 

21.4 

20.8 


20.6 
20.9 
21.6 
22.6 
24.0 

25.7 
27.6 

29.6 
31.6 

33-6 

35-4 
37.0 

38.3 
39.2 
39.8 

39.9 
39.6 

38.9 


18 

15 
10 

6 

3 

3 

7 
10 

14 
17 

19 
20 

20 

20 

18 

16 

13 

9 
6 

I 

3 

7 


1.432       -1.025 
29'.  702    46  ".05 


+0.01 
+0.4 


+0.07 
-0.2 


h    in 

23    7 

8 
23.26 

23.18 
23.12 
23.08 
23.06 


8 
6 

4 

2 


23.06 
23.10 
23.17 
23.28 
23.42 


4 

7 
II 

14 
18 


21 


23.60 
23.81 

24.06  ^5 

28 

24.34  ,„ 

24.64  ^ 

32 

24.96 

25.28  3^ 

25.60  ^^ 

25.92  ^^ 

26.22  ^^ 
28 

26.50 

26.75 
26.96 

27.13 
27.27 


2736 

27.41 
27.42 
27.40 

27.36 

27.29 
27.20 
27.10 
26.99 
26.88 

26.77 
26.67 
26.59 


25 
21 

17 
14 
9 


5 

I 

2 
4 
7 

9 
10 

II 

II 

II 

zo 
8 


+    815 


ft 


II.4 

10.5 

9.6 

8.7 
7.8 

7.1 
6.4 

6.0 

5.9 
6.0 

6.4 

7.1 
8.2 

9.5 

II. I 
12.9 

14.9 

17.0 

19.3 
21.5 

23.7 
25.8 

27.7 
29.5 
31. 1 

32.5 
33.7 
34.6 

35.3 

35.8 

36.0 
36.1 
36.0 
35.6 
35.1 

34.5 

33.8 

32.9 


9 
9 
9 
9 

7 

7 
4 

I 
I 

4 

7 
II 

13 
16 

18 

20 
21 

23 
22 

22 

21 

19 
18 

16 
14 

12 

9 

7 

5 

2 

I 
I 
4 
5 


7 
9 


z.oii      +0.145 
23'.637    lo^.bo 


0.00        -o.oi 
+0.4  -0.2 

[BphM] 


h 

23 

6^68 

6.43 
6.21 

6.03 
5.89 


m 

9 


25 
22 

18 

14 
7 


5.82 
5.81    I 

5.87    ^ 
6.00 '3 

^    ^T     21 

0.21 

27 
6.48 
6.82  3^ 

7.21  ^^ 

7.65^ 

8.12  ^7 
49 
8.61 

9.10^ 

9.59^ 
0.06^7 

0.50^ 
40 

0.90 

1.25  ^^ 

1-55 
1.78 

1.95 


30 

23 

17 
10 


4 

2 

8 


2.05 
2.09 

2.97 
1.99 

1.86  '^ 
18 

1.68 

1-47 
1.23 

0.96 

0.68 

0.40 
0.12 

9.85 


21 

24 

27 
28 

28 

28 

27 


+  5641 


ft 


51.0 
49.6 

47.7 
45.5 
43.0 


14 

19 
22 

25 

27 


28 


40.3 

37.5 
34.8  ^7 

32.3  *^ 
30.0 


28.1 
26.7 
25.8 

25.4 
25.6 

26.3 
27.5 

29.3 
31.5 
34.1 


23 
19 

14 
9 
4 

2 

7 

12 
18 
22 
26 

29 


32 


37.0 
40.2 

43.6  ^^ 
35 


47.1 
50.7 


36 
36 


^^•^  34 

57.7  ^^ 

61.0^^ 

^^''  28 
66.9  ^* 

24 
69.3 

71.3 

72.8  '5 

73.9         ^ 
74.4        f 


20 


74-4 
73.8 

72.7 


6 

II 


h     m 

23    9 

s 

51.92 
51.84 

51.78 

51.74 
51-72 


8 
6 

4 

2 


51.73 
51.77 
51.84 
51.95 
52.09 


4 

7 
II 

14 
18 


21 

24 
28 


32 


52.27 

52.48 
52.72 

53.00 
53.30  ^^ 

53.61 

53.93  „ 
54.26  ^ 

54.58  3» 
54.88  30 

55.16 
55.42 
55.63 
55.81 
55.96 


56.05 

56.11 

56.13 
56.11 
56.07 

56.00 

55.91 
55.81 
55.70 
55.59 

55.49 
55.39 
55.31 


26 
21 
18 

15 
9 


4 
7 

9 
10 

II 

II 

10 

10 
8 


-630 


1.822      +1.539 
8".26o    36".42 


1$ 


50.1 
50.6 
51.0 

51.2 
51.3 

51.2 

50.9 
50.4 

49.7 

48.7 


3 
4 

I 
I 


i 
10 

12 


47.5 
46.1 

44.5 

42.7 
40.7 


14 
16 

20 
20 

38.7 
36.6" 


34.6 
32.6 

30.7 
29.0 

27.5 
26.2 

25.2 
24.4 

23.9 
23.7 
23.6 

237 
24.0 

24.5 
25.0 

25.6 

26.3 

26.9 

27.5 
28.1 

28.6 


30 
2C 


J5 
IS 

10 

s 

5 

2 

I 

I 

•« 

5 

5 
b 

i 
6 


1.007     -0.II4 
52".ia8    46".i9 


-O.OI 

+0.4 


>.io 


0.00 

+0.4 


+0.01 
-o.a 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^  Aqnazli.         | 

^Tncanae. 

y  Plsdiun. 

>^  Scolptorls. 

Mean  Solar 

Mag. 

4.5 

Mag. 

4.1 

Mag.  3.8 

Mag.  4.5 

Date. 

Right 

Dedinar 

Right 

Declina- 

Right 

Declinar 

Right 

Declina- 

Ascension. 

tionS. 

Ascension. 

tions. 

Ascension, 
h      m 

tion  N. 

Ascension. 

tion  S.    , 

h      m 

•       t 

h       m 

e         r 

•       f 

h      m 

0        r 

23     II 

-933 

It 

23     12 

-5841 

23     12 

+     248 

23     14 

-3259 

Jan.     1.2 

s 
23.05 

27.6 

25-21  ,, 

105.0 

8 
42.12 
42.04      I 

41.98      I 

43.3     g 

10.97 

74-4    . 

II. 2 

22.98     ^ 
22.92 

28.0    ^ 

24.98  ^3 

103.6  ^* 

10.87  " 

73-9   , 

21. 1 

28.2  ' 

24.79  ]l 

IOI.7  '9 

41.8    7 

10.78    I 
10.72 

73-2    7 

31.1 

22.88    ^ 

28.3  ; 

24.64  '5 

99t^fi 

96.8  '^ 
29 

41.93  : 

41. 1    7 

72.1  " 

Feb.  I  O.I 

22.86     ^ 

I 

28.2  ^ 

3 

24.55     ^ 
4 

41.91  ^ 

40.6    ^ 
5 

10.69    3 
0 

20.I 

22.87 

28.0 

24.51     ^ 

93-9  „ 

41.92 

40.1 

10.69 

^7-3  „ 

Mar.    2.0 

22.91    ^ 

27-5    I 

24.53     « 

90.8^ 

41.95  ; 

39-8  ^ 

10.73  , 

I2.0 

22.98  7 

26.8    7 

24.61 

87.5  3^ 

42.02    ' 

39-7 

10.80  ' 

^5-2 

22.0 

23.08  \l 

259   ' 

24.75  l^t 

84.1^1 

42-"  !! 

2 
39.9     ^ 

10.91 

62.9  *3 

31-9 

23.22  ^l 

24.8  " 
14 

24.96  " 

«7 

80.73* 
33 

42.26  ;4 

40.3     ^ 

11.06 's 

19 

60.5''* 

Apr.  10.9 

23.40 

21.8  '<* 

25.23 

77-4  „ 

42.44  „ 

41.0 

"•25  „ 

58-0 

20.9 

23.61  "^ 

2555  ^g 

74.2  ^' 

42.65 " 

42.0  '° 

"■48'^ 

52-9  „ 

30.9 

23.86  ^5 

20.1  '7 

2593  ], 

7^-^   8 

42.89  ^^ 

43-3  ]l 

"•75!^ 

May  10.8 

24.13^7 

18.2  '9 

26.36  ■« 

44-8    S 

12-05  ^ 

5°-4  2 

20.8 

.24.43 1 

i6.i  " 

26.83  '*^ 

659  *? 

4346  '9 

46-5  '^ 

12.38  33 

48-°  't 

3* 

20 

SO 

21 

32 

19 

35 

22 

30.8 

2475  _. 

'*•'  „ 

27-33  „ 

63.8  „ 

43-78  „ 

484  „ 

13.09  3 

45-8  ,„ 

June  9.8 

25.07  ^ 

12.0 

27.85  f 

62.1  '7 

44.10  3=' 

50.5  " 

42-° ,! 

19.7 

25.40  f 

9-9  ,„ 

28.37  ^' 

60.9" 

44-43  11 

52.6 

13-46  11 
13-82  36 

29.7 

25.72  ^ 

8.0 'f 

28.89  s» 

60.2    ' 

44-75  '' 

54-7 

40.6  '4 

July    9.7 

26.03  ^ 
29 

29.39  5° 

59-9  I 

45.05  ^, 

56.8  " 

20 

14.17  •>' 
3» 

39-5  'I 

19.6 

26.32    - 

4-^T. 

29.86 

60.1 

45-33  „ 

58-8  ,„ 

14-49  ,„ 

38.7    , 

29.6 

3.2  ^ 

30.28  ^ 
30-64  ll 

45-58  ^5 

60.8'° 

14-79  '° 

38-4   f 

Aug.    8.6 

26.80  " 

26.98  ;^ 

2.1" 

62.1  " 

45-80  11 
45-98   » 

62.5  ]l 

15-04  ^5 

38.4   ° 

18.6 

0.6    ^ 

30.93  ,, 

63-6  li 

64-0 

15-25 

38.8   ^ 

28.5 

27.13  5 

22 
31.15" 

65-6  « 

46.12  ^'^ 

65-3  '^ 

15-42  11 

39-5  ,„ 

10 

3 

14 

92 

10 

II 

II 

10 

Sept.  7.5 

27-23  . 
27.29 

°-3    , 

31.29 

67-8  ,, 

46.22 
46.28   ^ 

66.4 

15-53    g 
15-59    , 

40-5 

17.5 

0.1    " 

31.36      ' 

70.2   * 

67.3      I 
67.9     I 

41-7  " 

27.5 

27.31 

0.3    I 

31.34      I 

72.7    5 

46.30   ' 

15.61    ' 

43.2  s 

Oct.    7.4 

27.29 

0.6    3 

31.25    ^^ 

75-1  "" 

46.29    ' 

68.3      ^ 

15.58    3 

15.52    ^ 
10 

44-7 

17.4 

27.25  ^ 

7 

I.I    5 

5 

31.10^ 
21 

77.5  ^ 

21 

46.25    I 

68.4      ' 
0 

46-^  :^ 

27.4 

27.18 

1.6 

3^-^9    . 
30.63  ^J 

46-19   0 

46-" ,: 

68.4  , 

'5-42  „ 

47-8  ,, 

Nov.   6.3 

27.09  9 

2.3    7 

68.3 

^530  " 

49-2    * 

16.3 

26.99  ^ 

3.0    I 

30.35  , 

82.8  •'^ 

46.01 '° 

68.0  3 

^5-'6   ^ 

5°-4   ! 

26.3 

26.88 " 

3-7    I 
4-3    t 

30.04  ^^ 

83.8  " 

45-91 1" 

67-5  f 

15.02    ^ 

51-4  ~ 

Dec.    6.3 

26.77 " 

29.73  ^^ 

84.3   5 

45-80  " 

67.0    5 

14-87   5 

52.1    I 

10 

0 

30 

I 

to 

7 

15 

4 

16.2 

26.67 

5-5   i 

^9-43  ,^ 

84.2 
83.6      J 

45-70  „ 

66.3 

H-72  „ 

52.5    , 

26.2 

26.57  'I 

29.14  '/, 

45.61    9 

65.6    I 

14-59   ^ 

52.6    ^ 

36.2 

26.48  9 

5.9   * 

28.89  ^5 

82.5   " 

45-52    9 

64.9    7 

14-47  " 

52-4    ' 

Sec  S,  Tan  S 

Z.014 

-0.168 

1.935 

-1.645 

1. 001            +0.049 

1. 192           -0.649 

Mean  Place 

23'-a32 

22".76 

24'.994 

87".79 

42».403    44".02 

io".95o    62 ".63 

D'^a,  Dm  a 

0.00 

+0.01 

+0.01 

+0.1 1 

0.00           0.00 

0.00        +0.04 

V^S,  D«<5 

+0.4 

-0.2 

+0.4 

-0.2 

+0.4 

-0.2 

+0.4 

-0.2 

[Eph  14I 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.     1.2 

II. 2 
21. 1 

31.1 
Feb.  I  O.I 

20.I 

Mar.    2.0 

I2.0 
22.0 

31.9 

Apr.  10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June  9.8 

19.7 

29,7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

27.5 
Oct.    7.4 

17.4 

27.4 

Nov.   6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


o  Cephei. 
Mag.  4.9 


Right 
Ascension. 


h 
23 
s 
2.89 

2.45 
2.06   ^^ 
34 

26 

17 


m 
15 


44 


Sec  d,  Tan  S 
Mean  Place 


D>a,  Dm  a 


1.72 
1.46 

1.29 
1.22 
1.25 

1.39 
1.63 

1.97 
2.40 

2.91 

3-49 
4. 1 1 

4.76 

5.42 
6.07 
6.69 

7.27 

7.79 
8.25 

8.63 

8.93 
9.14 

9.26 

9.30 
9.24 

9.11 

8.89 


7 
3 

14 
24 
34 

43 

51 

58 
63 

65 
66 

62 
58 

46 

38 

30 
21 

12 

4 
6 

13 
22 

28 


34 


8.61 
8.27 
7.88  39 

6.99  J^ 

6.52 

6.05  ^7 
5.60  ^5 


Declina- 
tion N. 


+  6738 


tt 


13 
18 

22 

26 

28 

30 

30 
28 

26 

»3 

18 

14 
8 

2 

4 


44.0 
42.7 
40.9 

38-7 
36.1 

33.3 

30.3 

273 

24.5 
21.9 

19.6 
17.8 
16.4 
15.6 

15.4 

15.8 

16.7    9 
18.2  ^5 

20. 1  '9 

22.6  ^5 
28 

28.6  3» 
32.0  3^ 

35.6  3 

39-3  ^7 

53-8  34 

59«  ,, 

62.2  *4 

64.2 '^ 

65.6 

66.5 


TPegaal. 

Mag.  4.6 


14 

9 

2 


66.7 
66.4 

65.5 


3 
9 


Right 
Ascension. 


h       m 
23     16 


22.16 
22.06 
21.97 
21,90 

21.86 

21.85 

21.87 

21.93 

22.02 

22.16 '4 

18 

22.34 

22.56 

22.82 

23.11 '9 
23.42 


10 

9 

7 

4 

I 

2 
6 

9 


Declina- 
tion K. 


+  23  15 

76.0 
74.8 


73-5 
72.0 


12 

13 
15 

68.9 

67.5  ;^ 
66.2  '3 

65.2  '^ 
64.4 


&^  Aquaiii. 
Mag.  4.2 


22 
26 


31 
33 


34 


2.630      +2.432 
5».3i4    27".o2 


-O.OI 

+0.4 


-0.16 
-0.2 


23.73 
24.09 

24.43  ^^ 
24.76  33 

25.08  3^ 
29 

^5-37    , 

25.63  ll 

25.85  " 

26.04  ^ 

26.18  '-♦ 
10 

26.28 

26.34 
26.36 

26.34 
26.30 


26.23 
26.13 
26.02 
25.90 

2578 

25.66 

25.54 
25.43 


3 
8 

XI 


64.0 
64.0 

64.3 
65.1 

66.2 
IS 

69.5 
71.6" 

73.9  li 

76.3  '^ 
25 

78.8 

81.4 


26 
26 


84.0 

88.9  '* 


22 


10 
II 
12 
12 
12 

12 
II 


91. 1 

93.1 
94.9 
96.5  ,, 

97.8    3 


20 
18 
16 


98.8 
99.5 

99-9 
100.0 

99.8 

99-3 
98.5 
97.5 


10 

7 

4 
I 


8 
10 


1.0S9       +0.450 
22».688    69".84 


0.00         -0.03 
+0.4  -0.2 

[Eph  14] 


Risht 
Atoeosion. 


h 
23 

8 
27.36 

27.17 

27.10 

27.05 

27.02 


27.02 
27.05 
27.11 
27.21 

2735 

27.52 

27.73 
27.98 


m 
18 


9 

7 

5 

3 
o 

3 
6 

xo 
14 

17 

31 
25 


28.26  ** 

28.56  3^ 
32 

28.88 

29.22  3^ 

29.56  34 

29.9034 

30.22  3* 
30 

30-52 
30.79  '7 

31.03 

31.23 

31.38 


24 
20 

15 
II 


31-49 
31.56 
31.58 

31.57 
31.52 

31.45 
31.35 
31.25 
31.13 
31-01 

30.89 
30.78 
30.68 


Declina- 
tions. 


-2033 


tr 


81. 1 
81. I 
80.9 
80.4 

79.7 


O 

2 

5 
7 
9 


4  Cassiopeie. 
Mag.  5.2 


Right 
Ascension. 


78.8 

77-7 
76.3  „ 

730  " 


II 


71. 1 
69.0 
66.8 
64.6 
62.3 


19 

21 

22 
22 

23 
22 


21 


60.1 
58.0 

54-3 
52.8  '5 


7 
2 

I 

5 
7 

10 
10 
12 
12 
12 

II 
10 


51.6 
50.6 
50.0 

49-7 
49.7 

50.0 
50.6 

51.4 
52.3 
53.3 

54.4 
55-4 
56.4 
57-3 
58.1 

58.7 
59.0 
59.2 


X2 
10 

6 

3 
o 

3 

6 
8 

9 
10 

II 

10 
xo 

9 
8 

6 

3 

2 


h       m 
23     20 

58*85 

58.52  ^ 
58.22  3° 

57-97 
57.77 


Dcdioa- 
tioaN. 


+  61  4S 


ft 


57.64 

57.59 
57.61 
57.72 
57.92 


25 

20 

13 


S 

2 

XI 

20 

28 


36 

42 

47 


58.20 

58.56 
58.98 

5997  !^ 

54 

60.51 
61.06  55 
6I.6I  55 
62.14  ^ 
62.64 


1.068      -0.37s 
27».302    72".95 


0.00 
+0.4 


+0.02 
-0.2 


63.09 

63.49 

63.83 
64.10 

64.30 

64.43 
64.48 
64.46 

64.38 
64.23 


50 

45 

40 
34 

27 
20 

13 

5 

a 

8 

15 
20 


24 
29 


64.03 

63.79 

63.50 

63.18  3^ 

62.84  34 
36 

62.48 

62.13  35 

61.7934 


12 
18 


21 


54-3 
53-1 
51.3 
49-2  ^. 

41.1 

33.0;; 


30.9 

29.2 

28.0 
27.3 

27.2 
27.6 

28.6 

30.1 

32.1  „ 

34.6 1 


12 

m 

i 
I 


10 
20 


37-4 
40.5 
43-9 
47.4 
51. 1 


31 
34 

35 
37 


36 

58.3 ; 

65.0  5^ 

68.0^ 

27 

70.7 
73.0 

74-9 
76.2 

77.0 


77.2 
76.9 

75.9 


33 

13 
8 


10 


2. 117       +1.867 
6o».640    37"-95 


-O.OI 

+0.4 


».I2 
».2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


t;pega8i. 

Mag.  4.6 


Right 


ticmN. 


K  Piseinm. 

Mag.  4.9 


Right 


Dcdina* 
tiouN. 


0  Pisclimi. 

M^.  4.4 


Right 
AJKenaion. 


Dedina- 
tionN. 


70Pega8L 

Mag.  4.7 


Right 

AlCfllMUUL 


Dcdina- 

N. 


Jan.  1.2 
II. 2 
21. 1 

31.1 
Feb.  1 0.1 

20.1 

Mar.    2.0 

12.0 

22.0 

31-9 

Apr.  10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

17-5 

27.5 
Oct.    7.4 

17.4 

27.4 

Nov.  6.3 

16.3 

26.3 

Dec.   6.3 

16.2 
26.2 
36.2 


h 
23 

4.60 

4.41 

4-34 
4.29 

4.28 
4.29 

4.35 
4.44 
4-57 

4.75 

4-97 
5-22 

550 

5.81 

6.14 
6.48 

6.83 
7.16 

7.4« 

7-77 
8.04 

8.26 

8.45 
8.60 

8.71 

8.77 
8.80 

8.79 
8.75 

8.68 

8.59 
8.48 

8.37 
8.25 

8.12 
8.01 
7.90 


m 
21 


10 

9 

7 

5 

z 

I 
6 

9 

13 
18 

23 

25 
38 

31 

33 

34 
35 

3a 
39 

37 

33 

19 

15 
II 

6 

3 

z 

4 
7 

9 
II 

iz 

12 

II 
II 


+2255 


li 


55.8 

54.7 
53.4 
51.9 
50.4 

48.9 

47-5 
46.3 
45.3 
44.5 

44.1 
44.1 

44.4 
45.2 

46.3 

47.8 
49.6 

53.9 
56.3 


3 
8 

zz 

15 

18 

30 

33 
a4 

as 


36 

as 
as 


58.8 

61.4 

63.9 

66.4 

68.8  ^^ 
33 

71.0 

730 

74.8 

76.3 
77.6 


90 
18 

13 
10 


78.6 

79-3 
79.7 
79.8 

79.7 

79.2 
78.4 
77.5 


7 

4 

I 

I 
5 

8 
9 


h      m 
23    22 


a 
31-22 

31.14 

31.07 
31-02 

30.99 


8 

7 

5 

3 
o 


30.99 
31.01 

31.07 
31.16 

31.29;^ 

^""'^^  1 
32.45  J^ 

32.76 
33.08  3^ 
3340  ^^ 
33.72  ^* 
34.03  \^ 

^^•3'  36 
34.57  ^, 
34.80  "3 

34.99  '^ 

35.14    ^ 
10 

35.24 
35.31 
35.34 
35.34 
35.31 

35.25 

35.17 
35.08 

34.98 
34.88 

34.78 
34.68 

34.59 


7 

3 
o 

3 
6 

8 

9 
10 

10 

10 

10 


+    047 


It 


4.0 

3.3 
2.7 

2.1 

1.6 

1.3 

I.I 

1.2 

1.5 
2.0 

2.8 

3.9 
5.2 

6.8 
8.6 

10.5 
12.6 

14.7 
16.8 

18.8 

20.8 
22.6 

24.3 
25.7 
26.9 

27.9 
28.6 

29.1 

29.4 
29.4 

29.3 
29.1 

28.7 

28.2 

27.6 

27.0 
26.3 
25.6 


7 
6 

6 

5 
3 

3 
I 

3 

5 
8 

II 

13 
16 

18 
19 

31 
31 
31 
30 
30 

18 

17 
14 
12 

10 

7 

5 

3 
o 

I 

3 
4 

5 
6 

6 

7 
7 


h      m 
23    23 


8 
36.03 

35.95 
35.88 

35.82 
35.79 

35.78 
35.80 

35.85 

35.94 
36.07 

36.24 

36.44 
36.68 

36.94 
37.23 


8 

7 
6 

3 

I 


5 

9 

13 

17 

30 

24 
36 
39 

31 


37.54  „ 

37.86  3^ 

38.19^^ 
38.51  J 

38.82  3J 
39.10 


39.36 
39.59 
39.77 
39.92 

40.03 
40.10 
40.13 

40.13 
40.10 

40.04 

39.96 

39.87 

39.77 
39.66 

39.56 
39.46 
39.37 


36 

a3 
18 

15 
II 


7 

3 
o 

3 
6 

8 

9 
10 

II 

zo 

10 


+  5  54 


II 


24.2 

23.4 
22.6 

21.8 

21. 1 

20.5 
20.0 
19.8 
19.8 
20.0 

20.5 
21.4 
22.5 

23.9 
25.5 

27.3 
29.3 
31.4 
33.6 

35.7 

37.8 
39.8 
41.7 
43.4 
44.9 

46.2 
47.2 
48.0 
48.6 
48.9 

49.1 
49.0 
48.8 

48.5 
48.0 

47.4 
46.7 
45.9 


8 
8 
8 

7 
6 

5 

2 

o 

3 

5 

9 
II 

14 
16 
18 

30 

31 
92 
91 
91 

30 

19 
17 
15 
13 

10 

8 
6 

3 

2 

I 
3 

3 

5 
6 

7 
8 


h      m 
23     24 


8 
47.92 

47.83 
47.75 
47.69 
47.65 


9 
8 

6 

4 

I 


47.64 
47.66 

47.71 
47.80 

47-93  ;^ 

48.09 
48.29 

48.80  ^7 

49.10  3° 

31 

49.41 

49.74 
50.07 

50.39 
50.70 


30 
24 


33 

33 

3a 

31 
39 


36 

23 
19 


50.99 
51.25 
51.48 
51.67 

51.82  '5 
II 

51.93 
52.00 

52.03 

52.03 

51.99 


51.93 
51.85 
51.76 
51.66 

51.56 

51.45 
51.34 
51.24 


7 

3 
o 

4 
6 

8 

9 
10 

10 

II 

II 
10 


+  12  17 


*/ 


12.5 

II.6 
10.6 

9-5 
8.5 

7.5 
6.7 
6.1 

5-7 
5.5 

5.7 
6.2 

7.0 

8.2 

9.6 


9 
10 

II 

10 

10 

8 
6 

4 

3 

3 

5 
8 

13 

14 
17 


'9 

31 
33 


II.3 
13-2 

15.3 
17.5 

19.8  ^3 
23 
22.1 

24.3 
26.5 

28.5 
30.3 


33 
23 
20 
18 
16 


31.9 
33.3 

34-5 

35.5 
36.2 

36.6 

36.9 
36.9 
36.7 
36.4 

35.8 

35.1 
34.2 


14 
12 

10 

7 

4 

3 
o 

2 

3 
6 

7 
9 


Sec  a,  Tan  6 
Mean  Place 


z.086      'K>.423 
5'.095    49"-56 


1. 000      40.014 
3i''433      5"-oi 


1.005      +0.104 
36".292    33  ".49 


1.034 
48".242 


+0.3 18 
9".56 


D>a,  Dm  a 
84368**- 


0.00        -0.03 

40.4  ~0.3 

•I9I4 31 


0.00  0.00 

40.4  -0.3 

CBphs4] 


0.00 
40.4 


-O.OI 

-0.2 


0.00 

40u| 


>.OI 
>.9 
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APPARENT  PLACES  OF  STAES,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Mean  Solar 
Date. 


Jan.    1.2 

II. 2 
21. 1 

31.1 

Feb.  I  O.I 

20.I 

Mar.    2.0 

I2.0 
22.0 

Apr.    i.o 

10.9 
20.9 

30.9 
May  1 0.8 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 

27.5 
Oct.    7.4 

17.4 

27.4 

Nov.   6.4 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


ft  Scnlptoxls. 

Mag.  4.5 


Riffht 


h 
23 


m 

28 


21.82  '3 

XI 

8 
6 

2 


21.71 
21.63 

21.57 


21.55    _ 
21.56 

21.61    ^ 
21.71  '° 

21.84    'o 

^  18 


23 


22.02 

".25  ^, 

22.51 
22.82  3' 

33 


23.15 


36 


23.89  5 

24.27  \. 
24.65  f 

25.02  ^' 

35 

^5-37  ,, 
25.69  f^ 

25.97  ^, 
26.20   ^ 

26.39  '^ 
13 

8 

3 

2 

5 
zo 


26.52 
26.60 
26.63 
26.61 
26.56 


Secd^Tand 
Mean  Place 


D'^a,  Dm  a 


26.46 
26.33 
26.19 
26,03 
25.86  ^l 


13 
14 
16 


25.70 

25.54 
25.40 


16 

16 
14 


Declina- 
tions. 


-3817 


ii 


51.8 

51.3 

50.4 
49.1 

47.5 

45-6 

43-5 
41. 1 


S 

9 

13 
16 

19 

21 
24 


38.6  ^5 
35.9  ^J 

^^•^  ^« 

27.6  "*' 

24.9  ^^ 
22,3 

20.0 
17.9 
I6.I 

14.7 
13.6 

13.0 
12.7 

12.9 

13.5 
14.4 

15.7 
17.2 

18.9 

20.7 

22.5 

24.3 

25.9 

27.3 
28.5 

29.3 

29.8 

29.9 
29,6 


26 

23 

21 
18 

14 
II 

6 

3 

2 

6 

9 
13 

5 

7 
8 

8 

8 

6 

4 

2 

8 
5 

I 
3 


72  Pegasi  (mean). 
Mag.  5.2 


Right 
Aflcension. 


h      m 
23     29 


8 
40.44 
40.32 
40.21 
40.12 
40.05 


12 
II 

9 

7 
4 


40.01 
40.01 
40.05 

40,14 
40.27  ^ 


4 
9 


40.44 
40.66 
40.92 
41.22 

41.54 


17 

22 

26 

30 
32 
34 


36 
36 


41,88 
42.24 
42.60 
42.95  35 

43.28  33 
32 
43.60 
43.88 
44.12 

44.32 
44.48 


28 

24 
20 
16 


44.60 
44.68 

44.71 
44.70 

44.66 


12 

8 

3 

I 

4 
7 


1.274      -0.789 
2i".782    38".99 


0.00 
+0.4 


+0.05 
-o.i 


44.59 
4450 

44.39  ^. 
44.26  '3 
13 


9 

II 


44.13 


14 


43.99  ,, 
43.85  '^ 

43-72  '^ 


Declina- 
tion N. 


+  3050 


ft 


71.4 

70.3 
68.9 

67.2 
65.5 


II 

14 

17 

17 
18 


18 
16 


63.7 
61.9 

60.3 

58.8  '5 

57.6  " 


56.8 

56.3 
56.2 

56.6 
57.4 


8 

5 
I 

4 

8 

12 


16 

19 
22 


58.6 

60.2 

62.1 

^4.3 
66.8^5 

26 
69,4 
7fi.i 

74-9 

77-7 
80.4 


82.9 

85.4 
87.6 

89.6 
91.3 

92.7 

93.8 
94.6 

95.0 
95-0 

94.7 
94.1 

93.1 


27 
28 

28 

27 

25 


25 
22 

20 

17 
14 

II 

8 

4 
o 

3 


10 


1.165       +0.597 
4i".oi6    62".28 


0.00        -0.04 
+0.4  -0.1 

[Bphx4] 


A.  AndromedJB. 
Mag.  4.0 


Riirht 
Ascension. 


h      in 

23   33 

8 
20.14 

19.95   [I 

19.78 

19.64 

19.52 


17 

14 
12 

7 


19.45  ^ 
19.43 

19.46  I 

19.54   ^ 
19.68   ^^ 
19 
19.87 

20. 1 3 
20.43 
20.77 

21.15 


26 

30 

34 

38 
40 


21.55 
21.96 

22.37 

22.78 

23.17 

23.52 
23.85 

24.13 
24.36 

24.54 

24.67 

24.75 
24.78 

24.77 
24.71 

24.61 
24.49 

2433 
24.16 

23.97 

23.77 
23.57 
23.38 


41 
41 
41 
39 
35 

33 
28 

23 
18 

13 

8 

3 
I 

6 

10 

12 
16 

17 

19 
20 

20 
19 


Declina- 
tion N. 


+  45  59 


it 


45.4 
44.2 

42.6 

40.7 

38.5 


12 
16 

19 
22 

23 
36.2 

33.8  5 

Hi  " 

29.3 
27.3 


20 
16 


25.7 

24.5 
23.8 

23.5 
23.8 

24.5 

25.7 
27.4 

29.5 
31.9 


12 

7 
3 
3 

7 

12 

17 
21 

24 
27 


29 


34.6 

37.5 
40.6  3' 

43.8  3^ 
47.0 


50.2 

53.3 
56.2 

58.9 
61.4 


32 
32 

31 
29 

27 

25 
21 


18 


63.5 

65.3  „ 
66.6  '3 

67.6  ^° 
68.0 


68.1 
67.6 
66.7 


4 

I 

5 
9 


1.440      +Z.036 
2i«.044    3i"-74 


0.00 
+0.4 


-0.07 

-0.1 


z  Andiomeds. 
Mag.  4.3 


Riirht 
Ascension. 


h       m 

23  33 


5405  „ 

53-88  ]l 

53-73  ^l 
53-60  '3 

10 

53.50  ^: 


Dedinft- 

tionN. 


53-43 
53.41 
53-44 
53.52 
53.65 

53.84 
54.08 

54.37 
54.70 
55.06 

55.45 

55.84 
56.24 

56.63 

57.00 


3 
8 

13 
19 

24 
29 
33 
36 

39 

39 
40 

39 
37 
35 


57.35  „ 
57.66  3^ 

57.93    ^ 
58.16 

58.34 


23 
18 


58.47 
58.55 
58.58 

58.57 
58.52 

58.43 

58.31 

58.17 
58.01 

57.84 

57.66 

57.48 
57.30 


13 

8 

3 

I 

5 
9 

12 

14 
16 

17 
18 

18 
18 


+4247 
ft 

43.6 
42.4 
40.9 

39.1 
37.0 

34.8 

32.5 

30.3 
28.3 

26.5 

25.1 
24.0 

23.4 

23.3 
23.6 


12 
IS 

x8 
21 
22 


23 

22 

20 
18 
Li 


II 

6 

r 

0 
9 


24.5 
25.8  '^ 

27-5 
29.6 

32.0 


31 
24 


347  ^ 

37.6 ! 

40.7  ^ 

46.9 '' 

31 

30 


26 


23 


53-0 
55-7 

58.3 

60.6 

20 

62.6 
64.3;: 

66.4 

66.8  ^ 


66.8 
66.3 
65.4 


5 
9 


1.363      +0.9*6 
54».862    3o".83 


0.00 
+0.4 


-0.06 
-0.1 


APPARENT  PLACES  OF  STARS,  1914, 


483 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


1.2 
II. 2 
21. 1 


311 

Feb.  I  O.I 

20.I 

Mar.    2.0 

I2.0 
22.0 

Apr.    I  .o 

10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July    9.7 


I  Pisdnm. 
Mag.  4.3 


Right 
Ascension. 


Aug. 


19.7 
29.6 
8.6 
18.6 
28.5 


Sept.  7.5 

17.5 

27.5 
Oct.    7.4 

174 

27.4 

Nov.   6.4 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


Sec*,  Tan* 
Mean  Place 


D'^a,  Dm  a 


h       m 

23    35 

8 

31.39 
31-30 
31.22 
31-16 
31.12 


31-10 
31. II 
31.15 
31.23 
31.35 

31.51 
31.70 

31.93 
32.19 

32.47 


4 
8 

12 

16 

19 

23 
26 

28 
31 


32 

33 
32 


32.78 
33.10 

33-43 

33.75  „ 

34.06  II 
29 

34.35 
34.62 

34.85 
35.05 
35.21 


27 

23 
20 

16 
13 


35.34 
35.42 
3546 
35.47 
35.45 

35.41 

35.34 
35.26 

35.16 

35.06 

34.96 
34.86 

34.77 


8 

4 

I 
2 

4 

7 
8 

10 

10 

10 

10 
9 


Dcdinar 
tionN. 


+  59 


tf 


37.2 
36.5 

35-7 
35.0 

34.3 

33.7 
33-3 
33.1 
33.1 
33.4 

33-9 
34.8 
35.9 
37-3 
38.9 

40.7 
42.7 
44.8 

46.9 
49.0 

51.1 

53.1 

54.9 
56.6 

58.0 

59.2 
60.2 
61.0 
61.5 
61.8 

61.9 
61.8 
61.6 
61.2 
60.7 

60.1 

59.4 
58.6 


7 
8 

7 

7 
6 

4 

2 

o 

3 
5 

9 
II 

14 
16 

18 

20 
21 
21 
21 
21 

20 
18 

17 
14 
12 

10 
8 

5 

3 

I 

I 
2 

4 

5 
6 

7 
8 


y  Cephei. 
Mag.  3.4 


Right 
Ascension. 


1.004       +0.090 
3l".572     36".29 


h      m 

23    35 


8 
44.61 

43.76 

42.97 
42.27 

41.69 

41.26 
41.00 
40.91 
41.01 
41.30 


41.76 

42.38 

43.14 
44.02 

44.99 


85 

79 
70 
S8 
43 

26 

9 
10 

29 

46 


62 

76 
88 

97 
102 

46.01 
47.06  '^5 
48.11  "5 

49.13 
50.09 


102 
96 
88 


0.00 
+0.4 


-o.oi 
-0.1 


50.97 
51.75 
52.41 
52.95 
53.35 

53.60 

53.71 

53.67 

53.49 
63.18 

52.73 
52.17 
51.50 

50.74 
49.92 

49.06 
48.18 
47.30 


78 
66 

54 
40 

25 

II 

4 
18 

31 
45 

56 
67 
76 
82 
86 

88 

88 


Declina- 
tion N. 


88.0 
87.2  * 
85.8  '4 
83.8  "° 

81.4"'* 
27 

75.8^ 

72.7  3' 

69.7  3° 

66.8  "i 
ao 

64.2 

61.9  '3 
60.2*7 

58.9  'i 
58.1  I 

58.0 

58.4 

59-4 
61.0 

^^•^  26 
65.6 
68.5  ^9 

75.2  ^^ 

78.9  ^l 
38 

82.7 

86.6  39 

39 


4 
10 

16 


90.5 
94.2 

97-7 


37 
35 


32 
100.9 
103.8  ^9 
106.2  ^^ 
108.2  ^° 
109.6  ^^ 


K  Andzomedse. 

Mag.  4.3 


8 


1 10.4 

1 10.5 
1 10. 1 


4.499       +4.386 
48-.54I    68".5S 


-0.01         -0.29 
+0.4  -o.  I 

[Eph  14) 


Right 
Ascension. 


h 
23 


m 

36 


8 

9.27 
9.10 

8.94 
8.80 

8.69 

8.62 

8.59 
8.62 

8.70 

8.83 


17 
16 

14 

II 

7 

3 

3 
8 

13 
19 


24 
29 


9.02 
9.26 

9-55  „ 
9.88^3 

10.25  ^^ 
39 
0.64 

1.04  ^ 

1.44^ 

2.22  ^ 
35 

^•57  „ 
2.89  3^ 

3.17 
3.40 
3.58 


28 

23 
18 


3.71 

3.79 

3.83 
3.82 

3-77 

3.68 

3.57 
3.42 
3.26 

3.09 

2.90 
2.71 

2.53 


13 

8 

4 

I 

5 
9 

II 

15 
16 

17 
19 

19 
18 


Declina- 
tion N. 


+  4351 


// 


40.6 

39.5 
37.9 
36.1 

34.0 

31.8 

29.5 
27.2 

25.1 
23.3 

21.8 
20.7 
20.0 
19.8 
20.1 

20.9 
22.2 

23.9 

25.9 
28.3 

31.0 

33.9 
37.0 
40.1 

43.3 

46.4 

49.4 
52.2 

54.9 
57.2 


II 
16 
18 
21 
22 

23 

23 
31 

18 

15 

II 

7 

2 

3 
8 

13 

17 
20 

24 
27 

29 
31 
31 
32 
31 

30 
38 

27 

23 
21 


Gl^  AqnailL 
Mag.  4.6 


Right 
Ascension. 


59.3  ,^ 
61.0  '7 
13 


62.3 
63.2 

63.7 

63.7 

63.3 
62.4 


9 

5 
o 

4 
9 


1.387       +0.961 
10^.091     27".40 


0.00 

+0.4 


>.o6 


h       m 
23     38 


5.83 

5.74 
5.66 

5.60 
5.55 

5.53 
5.54 
5-58 
5.66 

5.77 
5.92 

6.1 1 

6.34 
6.60 

6.89 


9 
8 

6 

5 

2 


4 

8 

II 

15 

19 

23 
26 

39 
31 


32 


7.20 

7.52 
7.86  3^ 
8.19  33 

8.51 


8.81 

9.09 

9.34 

9.54 
9.71 

9.84 

9.93 

9.97 
9.98 

9.96 

9.91 

9.83 
9.74 
9.64 
9-53 

9-42 

9.31 
9.21 


32 
30 

28 

25 
20 

17 
13 

9 
4 
I 


8 

9 
10 

II 

II 

II 
10 


Declina- 
tions. 


-15    O 


It 


79.2 

79-5 
79-5 
79-4 
79.0 

78.5 

777 
76.6 

75.4 
73.9 

72.2 

70.3 
68.3 
66.2 
64.0 

61.8 

59.6 

57.5 
55.6 

53.8 

52.3 

51. 1 
50.1 

49.5 
49.2 

49.1 

49.3 
49.8 

50.4 
51.2 

52.1 

53.1 
54.0 

54.9 
55.7 

56.4 
56.9 
57.2 


3 
o 

I 
4 

5 

8 
II 
12 

15 
17 

19 
20 

21 

22 

22 

22 
21 

19 
18 


12 

10 

6 

3 

I 


5 
6 

8 
9 

10 

9 

9 
8 

7 

5 
3 


1.035       -0.268 
i5*-8o5    73".44 


0.00        +0.02 
+0.4  -o.  I 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


1.2 
II. 2 
21.2 


Feb.  I  O.I 

20.I 

Mar.    2.0 

I2.0 
22.0 

Apr.    i.o 

10.9 
20.9 

30.9 
May  10.9 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.6 

Sept.  7.5 

17.5 

27.5 
Oct.    7.4 

17.4 

27.4 

Nov.   6.4 

16.3 

26.3 

Dec.    6.3 

16.3 
26.2 
36.2 


i'  Aquaili. 

Mag.  5.3 


Rieht 
Ascension. 


Sec  6,  Tan  6 
Mean  Place 


D'^a,  Dm  a 
DiftSf  Dw  S 


h      m 

23    39 


8 
44.62 

44-52 
44.44 
44-37 
4432 

44.30 

44.31 

44.35 

44.43 

44.54 


10 
8 

7 

5 

2 


4 
8 

II 
15 


44.69 
44.88  '9 

^5-37  ll 
45.66  ^^ 

45.97  „ 
46.30  f 

46.63  3^ 

46.97  ^^ 
32 

31 


47.29 

47.60 
47.88 
48.13 

48.35 
48.52 

48.66 

48.75 
48.79 

48.80 

48.78 

48.72 
48.64 

48.55 
48.44 

48.33 

48.21 
48.10 
48.00 


98 

32 

17 
14 

9 

4 

I 

3 
6 

8 

9 
II 

II 

13 

II 
10 


Declina- 
tions. 


-1844 


II 


82.8 
82.9 
82.8 
82.5 
82.0 

81.2 
80.2 
78.9 

77.4 
75.7 

73.8 
71.8 
69.6 
67.4 
65.1 

62.8 
60.6 
58.6 
56.7 

55.<^ 

53.6 
52.5 

51.7 
51.2 

51. 1 

51.J 

51.7 

52.4 
53.2 

54.2 

55.3 
56.3 
57.4 
58.4 
59.2 

59.9 
60.4 

60.7 


I 
I 

3 

5 
8 

10 

13 
IS 
17 
19 

20 
22 
22 

23 
23 

33 
30 

19 
17 
14 

II 
8 

S 

1 

2 

4 

7 
8 

10 

II 

TO 
II 
10 

8 
7 

S 
3 


1.056      -^.339 
44'.553    75"-8i 


0.00 
+0.4 


+0.02 
-0.1 


^  Andzomedse. 
Mag.  5.1 


Risrbt 

Ascension. 


h      m 
23    41 


4525  ,^ 
45.06  'I 

44.88 

44-73 
44.61 


18 

15 
12 


44.52 

44.49 
44.50 

44.57 
44.70 

44.89 

45.13 
45.42 
45.76 
46.13 

46.53 
46.94 

47.36 

47.77 
48.16 

48.52 
48.85 
49.14 

49-39 
49.58 

49.72 
49.81 
49.86 

49.85 
49.81 

49.72 

49.60 

49.46 

49.29 
49.11 

48.92 
48.72 
48.52 


3 

I 

M 
/ 

13 

19 

24 
29 

34 

37 
40 

41 
42 
41 
39 
36 

33 
39 

25 
19 
14 

9 

5 

I 

4 
9 

13 
14 

17 
18 

19 

20 
20 


Declina- 
tion N. 


+  4556 


/r 


47.7 
46.7 

45.2 

43.3 
41.2 

39.0 
36.6 

34.3 
32.1 
30.2 

28.6 

27.4 
26.6 

26.2 

26.4 

27.1 
28.2 
29.8 
31.8 

34-2 


10 

15 

19 
21 

22 

24 

23 
22 

19 
16 

12 
8 

4 

2 

7 

II 
16 
30 

24 
36 


41  H.  Cephei. 
Mag.  5.0 


Right 
Ascension. 


29 


36.8 

39.7 
42.8  3' 

49.1  Z 
32 

63.6  ^5 


65.8 
67.6 
69.1 
70.1 
70.6 

70.7 
70.4 
69.6 


22 

18 

15 
10 

5 


3 
8 


h       m 

23    43 

8 
45.46 
45.01    ^5 

44.60  ^' 

44.23  ^7 
43.93  l^ 

43.70 
43.56  '^ 

43.53 
43.60 

43.77 


3 

7 

17 
28 


1.438         -HI  .034 

46* .076    33  ".67 


0.00         -0.07 
+0.4  -o.  I 

[Eph  14) 


44.05 
44.42 
44.89 

45.43 
46.02 

46.65 
47.30 

47.96 
48.60 

49.22 

49.79 
50.30 

50.74 
51. II 

51.40 

51.60 

51.71 

51.74 
51.69 

51.56 


37 
47 
54 
59 
63 

65 
66 

64 
63 

57 

51 
44 
37 

29 
30 

II 

3 

5 

13 

31 


51.08  "7 
50.76  3^ 

50.38 
49.96 


38 
42 
44 


49.52 
49.06 
48.61 


46 
45 


DecUna- 
ticmN. 


+  67  19 


/r 


62.6 
61.7 
60.3 

58.4 
56.0 

53.4 

50.5 
47.6 

44.8 
42.1 

39.6 
37.6 
36.0 

34.9 
34.3 


9 
14 
19 
24 
36 

39 
29 

38 

27 

25 

30 

16 

II 

6 


6  Scnlptoris. 
Mag.  4.6 


RiKht 
Ascension. 


34.3     . 

34.9 
36.0  " 


37.7 
39.8 

42.4 

45.3 

48.5 
52.0 

55.6 

59.3 
63.0 

66.6 
70.1 

73.4 

76.4 
79.1 

81.3 
83.1 
84.3 

85.0 
85.0 

84.5 


17 

31 
36 


29 
32 

35 
36 

37 

37 
36 

35 
33 
30 

27 
33 

18 

13 


2.595         +2.394 

47'. 42  3    43  "'93 


h     m 

23    44 


s 

27.04 

26.93 
26.83 

26.75 

26.69 

26.66 
26.65 
26.69 
26.76 

26.87 


II 

10 

8 

6 

3 


4 

7 
zi 

15 


Dedina- 
tunS. 


19 
23 

27 


27.02 
27.21 

27.44 
27.71 

28.01  ^^ 

33 

28.68  ^^ 
29.03  ^^ 

29.39  " 
29.73 


36 
34 
33 


30.06 

30.36 
30.63 
30.86  II 
31.04 


30 
27 


31.19 
31.28 

31.34 
31-34 
31.31 


15 

9 
6 

o 

3 
6 


9 
zi 

13 


31.25 
31.16 

31.05 

30.93  ^, 
30.80  ^^ 

13 
30.67 

13 


30.54 
30.41 


13 


-2835 


w 


92.3 
92.2 

91.8 

91.0 

90.0 

88.7 
87.1 

85-2 '' 

83.2 

81.0 


I 

4 

8 

to 

16 


23 


78.6 

76.1  ^5 

73.6^ 
71.0* 

68.5 '' 

24 

66.1 

22 

30 


63.9 
61.9 

60.1 

58.7!! 


II 


10 

I 
U  I 

14 


57-6 
56.8 

56.5 
565 
56.9 

57.6 
58.6 

59.8 
61.2 

62.7 '' 

64.2 
65.6 "" 

67.0^ 

68.1 

69.1 

69.8 
70.2 
70-2, 


10 


4 

I 


0.00 

-K).4 


-0.16 
-0.1 


1.139      -0-54S 
36".857    82".4« 


0.00 
+0.4 


-fo.04 
-0.1 


APPARENT  PLACES  OF  STARS,  1914. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeanSdar 
Date. 


Jan. 


1.2 
II.2 
21.2 


31.1 

Feb.  IO.I 

20.I 

Mar.   2.0 

I2.0 
22.0 

Apr.    i.o 

10,9 
20.9 

30.9 
May  10.9 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July    9.7 

19.7 

29.6 

Aug.   8.6 

18.6 
28.6 

Sept.  7.5 

17-5 

27-5 
Oct.    7.4 

17.4 

27.4 

Nov.  6.4 

16.3 

26.3 

6.3 

16.3 
26.2 
36.2 


Sec  S,  Tan  6 
Mean  Place 


y^  Octantis. 

Mag.  5.1 


Right 


h 
23 


47 


7-76 ,,, 

5.06  "« 
3-07  ^ 


2.40 
1.97 
1.80 
1.87 
2.20 

2.78 

3.58 

4.59 

5.81 
7,20 

8.72 

10.35 
12.04 

13.75 
15.43 


67 

43 
17 
7 
33 
58 

80 

lOI 
Z32 

139 

163 
169 

171 
168 


161 

'7-04,,, 

18-53  t? 
19.85 '3" 

20.96  "' 
21.83 


87 
59 


22.42 
22.71 
22.69 
22.36 
21.74 


29 

33 
62 

89 


114 


20.85 
19.71 
18.38^33 
16.91  ^^7 

^5-34:^ 

10.66  '5° 


D«cUiia- 
tionS. 


—  82  29 


ti 


67.2 

655 
63.2 

60.5 
57.3 


53.8 
50.1 
46.2 

42.3 
38.4 


17 

23 

27 

32 

35 


37 
39 
39 
39 
38 
34.6 
30.9  3^ 
27.6  ^ 

22.0 

22 
19.8 

18.I  ^7 

17.0  " 

16.4 

16.4 


16.9 
18.0 
19.6 
21.7 
24.1 


II 
16 
21 

24 

28 

26.9 

29.8  '9 
32.8  3<^ 

35-»  '« 

3«-^  fa 
41.2 

43-3 

45.0 
46.2 

46.7 

46.6 

45.9 
44.5 


31 

17 
12 

5 

I 

7 
14 


7.656 
5'.58i 


-7.591 
48".43 


+0.01 
+0.4 


+0.51 
-0.1 


^PegasL 
Mag.  5.2 


Rieht 
Ascension. 


h 
23 


m 

48 


s 

6.37 
6.26 

6.17 

6.09 

6.02 

5.98 
5.98 
6.00 
6.07 
6.17 


6.32 
6.51 
6.74 
7.00 
7.29 


II 

9 
8 

7 

4 

o 

2 

7 
10 

15 


19 

23 
26 

39 

31 
7.60 

7.93  ^^ 
8.27  3^ 
8.60^3 

8.93  33 
30 

28 
25 


9.23 

9.51 
9.76 

9.97 
10.15 

10.28 
10.37 

10.43 

10.45 
10.44 

10.40 

10.34 
10.26 

10.16 

10.05 

9.94 
9.83 
9.72 


31 
18 

13 

9 
6 

2 

I 

4 

6 

8 

10 

II 

II 

II 
II 


DecUxui- 
tionN. 


+  1838 


tt 


39.5 
38.6 

37.6 

36.4 
35.2 

34.0 
32.8 

31.9 
31. 1 
30.5 

30.3 

30.4 
30.8 

31.6 
32.8 

34-2 
35.9 

37.9 
40.1 

42.3 

44.7 
47.1 
49.4 
51.6 
53.8 

55-7 

57.5 

59.1 
60.4 

61.5 

62.3 
62.9 
63-2 

63.3 
63.2 

62.8 
62.2 
61.4 


9 
10 

12 

12 

13 

12 
9 

8 
6 

a 


4 
8 

12 
14 

17 
30 

33 

33 

24 

24 

23 

32 
23 

19 

18 
16 

13 
II 

8 

6 

3 

I 

I 

4 

6 

8 


1.056      +0.337 
6'.636    33 ".46 


0.00  -0.03 

+0.4  -O.I 

[Bphx4] 


p  Cassiopeie. 
Mag.  4.8 


Right 


h 
23 

s 
3.60 

3.32 
3.06 

2.83 

2.63 

2.49 
2.41 

2.39 

2.45 
2.58 

2.79 
3.07 

3.41 
3.81 

4.25 

4*73 
5.22 

5.72 
6.21 
6.69 

7.13 
7.53 
7.89 
8.19 

8.43 

8.60 
8.72 

8.77 
8.76 
8.70 

8.59 
8.44 

8.24 

8.01 

7.75 

7.47 
7.19 

6.90 


m 
50 

38 
36 

23 
20 

14 
8 

3 

6 
13 

31 

a3 
34 
4» 
44 
48 

49 
50 
49 
48 

44 

40 
36 
30 
24 
17 

13 

5 

I 

6 
iz 

IS 

SO 

23 
36 

a8 

38 
29 


U 


32.5 
31.6 
30.2 

1 28.3  2 

26.1  *' 
21.0^ 

i5.i  •** 

134 


' 


Dcclina- 
tionN. 


+  57     I 


tt 


24 
31 


8.1 » 

1 1.2 

13.4  *' 
as 

^5-^  on 
18.8^ 

22.0  ^* 

25.3  !f 
28.7  34 
35 
32.2 

35.6  ^ 


39.0 


34 


42.:^  32 
45.2  3^ 

47-9  „ 
504  '3 

53-^*5 

I     5 

55.1     , 
55.0     I 

54.4     ' 


1.837        +1.542 

4".766    i5".4o 


0.00 
+0.4 


-o.io 
0.0 


Groombiidge  4163. 
Mag.  6.6 


Right 


h      in 
23    50 


35.07 
34.40 

33-77 
33.20 

32.72 

32.35 
32.11 
32.01 
32.05 
32.25 


67 
63 
57 
48 

37 

24 
10 

4 
30 

34 


48 


32.59 

33.66  59 
34.36  70 
35.14 


78 
83 


35.97 
36.84 

37.71 
38.57 
39.39 


87 

87 
86 

82 

76 


40.15 
40.84 

41.44 
41.94  ,^ 

42.33      O 


69 

60 
50 


42.61 

42.77 

42.82 

42.75 
42.57 


38 
16 

5 

7 
18 

39 


42.28 
41.89 
41.41 
40.86  55 
40.25 


39 
48 


61 
65 

68 


39.60 

3892  . 
38.25  ^7 


Declina- 
tion N. 


+  73  55 


// 


74.1 

73.5 
72.2 


6 

13 
^^  A  18 

68.1  "3 
26 

^5-5  ,^ 
62.6  ^9 

59.6  3^ 

56  6  3^ 

53^8 


51.2 

48.9 
47.0 

45.6 
44.8 

44.6 

44.9 

45.7 
47.2 

49.1 


28 
36 

23 

14 
8 


3 
8 

15 

19 
24 


38 
31 


51.5 
54.3 

60.8  34 

64.5  11 
37 

68.2; 

72.038 

75.8  3^ 

79*5  f^ 
83.0  35 


86.3 
89.2 
91.7 

93.7 
95.^ 

96.1 
96.4 
96.1 


33 

29 

25 

30 
15 

9 

3 

3 


3.614      +3.473 
37'.823    S4".i5. 


0.00 

+0.4 


-0^3 
0.0  .( 
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APPARENT  PLACES  OF  STARS,  1914. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


1.2 
II. 2 
21.2 


Feb.  I  O.I 

20.I 

Mar.    2.1 

I2.0 
22.0 

Apr.    I  .o 

10.9 
20.9 

30.9 
May  10.9 

20.8 

30.8 

June  9.8 

19.8 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.6 

Sept.  7.5 

17-5 

275 
Oct.    7.5 

17.4 

27.4 

Nov.  6.4 

16.3 

26.3 

Dec.    6.3 

16.3 
26.2 
36.2 


Sec  S,  Tan  6 
Mean  Place 


"D'^a,  Dm  a 


CO  PlBOiam. 

Mag.  4.0 


Right 


h     m 

23    54 


8 
53.57 
5348 

53.39 
53.32 
53.26 

53.22 

53.21 

53.24 

53.30 

53.39 


9 

9 

7 
6 

4 


3 
6 

9 
14 


17 

23 


53-53 
53.70 
53.92 

54.17  ^A 
54.44 


27 
30 


54-74  „ 
55.06  3» 

55.39  ^^ 

55.71 
56.03 


56.33 
56.61 

56.85 

57.07 

57.25 

57.39 
57.49 
57.55 
57.58 
57.58 

57.55 
57.50 

57.43 
57.34 
57.25 

57.15 
57.05 

56.95 


3« 
3a 

30 


98 

a4 

92 

z8 
14 

zo 
6 

3 
o 

3 

5 

7 

9 

9 
xo 

zo 

zo 


Dedina- 
tioaN. 


+    623 


ft 


6.2 

5.5 

4.7 
4.0 

3.3 

2.7 

2.3 
2.0 

2.0 

2.2 

2.6 

3.4 
4.4 
5.7 
7.3 

19,1 
21.0 
23.0 

25.2 

27.3 

29.4 

31.4 

33.3 
350 

36.5 

37.8 
38.9 
39.7 
40.3 
40.7 

40.9 
40.9 

40.7 

40.4 

40.0 

39-4 

38.7 
38.0 


7 
8 

7 

7 
6 

4 

3 
o 

2 
4 

8 
zo 

13 
x6 

z8 

19 
20 

32 
3Z 
2Z 

20 

19 
17 

IS 

13 

ZI 

8 
6 

4 

3 

O 

3 

3 
4 
6 

7 
7 


Z.O06        40.ZZ2 

53'-659    I4".i2 


0.00 
+0.4 


-o.oz 
0.0 


€  Tnoance. 
Mag.  4.7 


Right 


h     m 

23    55 

8 
28  20 

27.81  39 

27.46  35 

27.16  3® 

26.91  ^5 
^     z8 

26.73 

26.62 

26.58 

26.63 

26.76 


zz 
4 

5 
13 

2Z 


26.97 
27.26  *9 

27.63  37 

28.07 

28.57 


44 
SO 
55 


29.12 
29.71 

30.33 
30.96 

31.58 


S9 
62 

63 
62 

60 


32.18 

32.73  11 

33.23  ^, 
33.66  ^ 

34.00  34 
20 

34.26 

34.41 
34.47 
34.43 
34.30 


IS 
6 


4 

13 
22 


34.08 
33.79  2 

33.44  ;^ 

33.05  39 

32.63  ^ 


32.19 
31.76 
31.35 


44 

43 
41 


Declina- 
tions. 


-66    2 


r/ 


Z3 


96.7 

95.5  ,^ 
93.8  '7 
91.6" 
89.0 


26 
30 


86.0 

82.7 

79.2 

75.6 
71.9 

68.2 

64.7 
61.3 

58.1 
55.2 

52.7 
50.6 

49.0 

47.9 
47.4 

47.4 

47.9 
49.0 

50.5 
52.5 

54.8 

57-4  ^, 

60.1  ^l 

A^  ^  «8 
02.0 

68.2 


33 
3S 
36 

37 
37 

3S 
34 

32 
39 

25 

2Z 

z6 
zz 

5 
o 

S 
zz 

15 

20 

33 

26 


70.5 
72.4 


23 
19 


73.8  '^ 

74.8 " 


75.1 

74.9 

74.1 


3 

8 


3.464      -a.952 

27".325    79".i3 


0.00        +0.Z5 
+0.4  0.0 

[Bphi4] 


80  PlBcinm. 
Mag.  4.7 


Right 
Ascension. 


h      ffl 

23   57 


8 

33.04 

32.95 
32.86 

32.79 
32.73 

32.69 
32.68 
32.70 

32.76 
32.85 

32.98 

33.15 
33.36 
33.60 
33.88 

34.18 

34-49 
34.81 

35.14 
35.46 

35.76 
36.04 
36.29 

36.51 
36.70 

36.84 

36.94 
37.01 

37.04 

37.04 

37.01 

36.95 
36.88 

36.79 
36.70 

36.60 
36.50 
36.40 


9 

9 

7 
6 

4 

z 
2 
6 

9 
13 

17 

3Z 

34 
38 

30 

31 
3a 

33 
32 
30 

38 

as 

33 

19 

14 

zo 

7 

3 
o 

3 

6 

7 

9 

9 
zo 

zo 
zo 


Decltna- 
tion& 


—   6  29 


#r 


33.5 
34.0 

34.4 
34.6 

34.7 

34.6 
34.3 

33-8 

33.1 
32.1 

30.9 

29.4 
27.8 

25.9 
24.0 

21.9 
19.7 
17.6 

15.5 
13.5 

11.7 
10. 1 

8.7 
7.6 

6.8 

6.2 

5.9 
5.8 
6.0 
6.4 

6.9 

7.5 
8.2 

9.0 

9-7 

10.4 

II.O 

II. 6 


S 
4 

3 

z 
z 

3 

5 

7 
zo 

Z3 

z6 

19 
19 

3Z 

32 
3Z 
31 
30 

z8 

z6 

14 
zz 

8 

6 

3 

I 

3 
4 
5 

6 

7 
8 

7 

6 
6 


Z.006      -0.ZZ4 
32«.982    3z".33 


0.00 
+0.4 


+0.0Z 
0.0 


SCetL 

Mag.  4.6 


Right 


h      m 

23    59 

8 
20.29 

20.19 

20.09 

20,01 

19.95 


ZO 
ZO 

8 
6 

4 


19.91 
19.89 
19.91 
19.96 
20.05 


3 
2 

S 
9 
13 
20.18 

20.35  II 
20.56  " 

20.81  *s 

28 
21.09 

30 

21.71  ^ 
22.04 
22.38 
22.71 


33 
34 
33 
31 


23.02 

23.31 

23.57  ^, 
23.80  *3 

23.99  ^^ 

24,14 

24.25 
24.32 
24.35 
24.34 

24.30 
24.24 
24.16 
24.06 
23.96 

23.84 

23.73 
23.62 


99 

36 


15 

zz 

7 

3 

z 

4 

6 

8 

zo 

zo 

Z2 
ZZ 

zz 


-1748 


ft 


3 

0 

1 
A 


2X 
21 

19 


59-3 
59-6 

59.6 
59.4 
59-0 

5^-3  ' 
57.3" 

56.1 

u 
54-7^ 

53°:; 

51.2 
49.2 
47.0 

44-7 
42.4 

40.1 
37.8 
35-6 
33-7 
31-9 

30.4 
29.1 

28.2 

27.7 

27.4 

27.5 
27.9 

28.5 

293 
30.3 

31.4 
32.5 
33-6 
34.6 
35-6 

36.3 
36.9 
37.3 


13 
9 

S 


4 
6 

8 

10 

It 

II 

II 
10 
10 


6 
4 


Z.050       -0.321 
20«.zz3    53  ".3* 


-fO.OO 

•fo.4 


+0.02 
0.0 


JANUAEY,  1914. 


487 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootantts. 

81  Mensae. 

7  Ootantts. 

7  Octantti. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 
Solar 
Date. 

Right 

Asoen- 

sioii. 

DccU- 
nation 
Souik. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU* 
nation 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedir 
nation 
SouA, 

Mean 
Solar 
Date. 

Right 
Ascen- 

DecU- 
nation 
Souik, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DerU. 
nation 
SouA. 

h     m 

m      1 

h    m 

•     1 

h  m. 

•     $ 

h     m 

•     # 

h   m 

•     / 

Jan. 

I  42 

-8512 
it 

Jan. 

546 

-8449 

Jan. 

7  17 

-86  S3 

10 

Jan. 

9      9 

-8518 

Jan. 

1059 

-M  7 
It 

0.3 

8 
24.07 

30.34 

0.5 

s 
63.99 

46.63 

05 

8 
40.65 

35-95 

0.6 

8 
29.72 

56.41 

0.7 

s 
56.49 

33.50 

1-3 

23-83 

30.38 

1.5 

63.91 

46.93 

1.5 

40.66 

36.28 

1.6 

29-85 

56.70 

1-7 

56.67 

33.71 

a-3 

a3-59 

30.42 

2.5 

63.82 

47.24 

2.5 

40.68 

36.61 

2.6 

29.98 

56.99 

2.7 

56.87 

33-92 

3-3 

2333 

30.46 

3-5 

63.73 

47.56 

3-5 

40.70 

36.96 

3.6 

30.13 

57-29 

3-7 

57.07 

34.13 

4.3 

23.06 

30.50 

4-5 

63.63 

47.91 

4.5 

40.70 

37-32 

4.6 

30.28 

57-62 

4.7 

57-28 

34-35 

5-3 

aa.77    30-54  1 

5-4 

63-52 

48.27 

5-5 

40.69 

37-70 

5-6 

30.42 

57-98 

5-7 

57-49 

34-59 

6.3 

22.47 

30.56 

6.4 

63.40 

48.62 

6.5 

40.66 

38.10 

6.6 

30.55 

58.36 

6.7 

57.69 

34.86 

7.3 

22.17 

30.56 

7-4 

63.26 

48.97 

7.5 

40.60 

38.50 

7-6 

30.67 

58.75 

7-7 

57.89 

35.15 

8.3 

21.86 

30.54 

8.4 

63.11 

49-31 

8.5 

40.51 

38.90 

8.6 

30.76 

59.15 

8.7 

58.08 

35-46 

9-3 

21.56 

30.49 

9-4 

62.94 

49.63 

9-5 

40.38 

3929 

9.6 

30.84 

59.54 

9-7 

58.25 

35-78 

X0.3 

31.27 

30.42 

10,4 

62.76 

49.93 

10.5 

40.22 

39-65 

10.6 

30.90 

59-93 

10.7 

58.41 

36.11 

"•3 

2Z.OO 

30.33 

11.4 

62.58 

50.20 

"-5 

40.06 

40.00 

11.6 

30.94 

60.30 

11.6 

58.55 

36.43 

12.3 

aO.75 

30.24 

12.4 

62.40 

50.44 

12.5 

39-91 

40.33 

12.6 

30.97 

60.65 

12.6 

58.68 

36.73 

133 

20.^1 

30.15 

13-4 

62.24 

50.68 

13.5 

39-76 

40.65 

13.6 

31.01 

60.99 

13.6 

58.81 

37-02 

14.3 

20.27 

30.08 

14.4 

62.09 

50.93 

14-5 

39.63 

40.95 

14.6 

31-05 

61.32 

14.6 

58.94 

37-29 

153 

20.03 

30.02 

15-4 

61.95 

51-19 

15.5 

3952 

41.26 

15-6 

31.11 

61.64 

15.6 

59.08 

37-55 

X6.3 

19-77 

29.98 

16.4 

61.81 

51.46 

16.5 

39-42 

41.58 

16.6 

3II8 

61.97 

16.6 

59-23 

37-82 

17.9 

19.49 

29.94 

17.4 

61.67 

51-75 

17-5 

39-33 

41.93 

17.6 

31.26 

62.33 

17.6 

59.40 

38.10 

z8.a 

I9.2Z 

29.90 

18.4 

61.51 

52.07 

18.5 

3923 

42.31 

18.6 

31.35 

62.72 

18.6 

59.58 

38.40 

ig,2 

18.92 

29.85 

19.4 

61.33 

52.40 

19-5 

39-IO 

42.71 

19.6 

31.43 

63- 13 

19.6 

59-76 

38.73 

30.a 

18.61 

29.77 

20.4 

61.14 

52.72 

20.5 

38.93 

43." 

20.5 

31.49 

63-55 

20.6 

59-93 

39-09 

31.3 

18.30 

29.66 

21.4 

60.92 

5302 

21.5 

38.74 

43-51 

21.S 

31.52 

63.98 

21.6 

60.08 

3946 

22.3 

i8.(x> 

29-53 

22.4 

60.70 

53-30 

22.5 

38.51 

43-89 

22.5 

31.53 

64.41 

22.6 

60.21 

3984 

23.3 

17.71 

29-37 

23-4 

60.47 

53-55 

23-5 

38.27 

44.24 

23-5 

31-53 

64.82 

23.6 

60.33 

40.32 

34.3 

17.44 

29.21 

24.4 

60.24 

53-77 

24.5 

38.02 

44.57 

24.5 

31-52 

65.20 

24.6 

60.44 

40.58 

35.3 

17.19 

29.04 

254 

60.02 

53.98 

25-5 

37.78 

44.88 

25.5 

31.49 

65.57 

25.6 

60.53 

40.93 

36.3 

16.9s 

28.88 

36.4 

59.81 

54.19 

26.5 

37.55 

45-18 

26.5 

31.47 

65.92 

26.6 

60.62 

41.26 

37.2 

16.71 

28.74 

27.4 

59.61 

54.39 

27.5 

37.33 

45.47 

27.5 

31.46 

66.27 

27.6 

60.72 

41.58 

38.3 

16.47 

28.61 

28.4 

59-43 

54.60 

28.4 

37-13 

45-76 

28.5 

31.46 

66.61 

28.6 

60.83 

41.89 

39.3 

16.24 

28.48 

29.4 

59.24 

54.82 

29.4 

36.94 

46.06 

29-5 

31-47 

66.96 

29.6 

60.94 

42.20 

30.2 

z6.oo 

28.36 

30.4 

59-05 

55.05 

30.4 

36.75 

46.37 

30.5 

3148 

67.32 

30.6 

61.06 

42.52 

3i-a 

15-74 

28.34 

314 

58.86 

55-29 

31-4 

36.56 

46.70 

31.5 

3150 

67.69 

31.6 

61.19 

42.85 

32.2 

1547 

28.11 

32.4 

58.66 

55-54 

32.4 

36.35 

47.04 

32.5 

31.51 

68.08 

32.6 

61.31 

43.19 

11.97       -11.93 

11.10      -11.05 

18.46       -18.43 

12.25      -12.21 

9.77          -9.72 

jh  ^m        i3».66 

5>»  46"     49'-8i 

yh  i^m       ai^.OO 

9»»   9«     22".33 
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FEBRUARY,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OctantlB. 

81  Hensse. 

7  OetentLs. 

C  Octantis. 

77  OctentiB. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 

Right 

Decli- 

Mean 

Rigrht 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decfi- 

Mean 

Right 

Deci;> 

Solar 

Ascen* 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

Date. 

sion. 

South. 

Date. 

sion. 

S<mik. 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

1 

Somtk 

h   m 

m     t 

h   m 

•    t 

h   m 

•    f 

h     m 

•     f 

h  m' 

• 

Feb. 

I  43 

■-85  13 
It 

Feb. 

546 

-8449 

Feb. 

7  17 

-«6  53 

Feb. 

9      9 

-8519 
tt 

Feb. 

II    0 

-«4  7 

It 

Z.3 

t 
15-47 

38.tl 

1.4 

58.66 

55.54 

1-4 

s 
36.35 

47.04 

1.5 

s 
31.51 

8.08 

1.6 

8 
1-31 

43.19 

3.3 

1519 

37.98 

3.4 

58.43 

55.80 

3.4 

36.13 

47-38 

2.5 

31-51 

8.49 

3.6 

1.44 

4356 

3-2 

14.90 

27-83 

3-4 

58.20 

56.06 

3-4 

3589 

47.74 

3-5 

31-50 

8.91 

3.6 

1.56 

43-94 

4.3 

14.60 

37.65 

4.4 

5796 

56.30 

4.4 

35.61 

48.11 

4-5 

31-48 

9-33 

4.6 

1.67    1   44-34 

5-a 

14-32 

3744 

5-4 

57.70 

56.52 

5.4 

35-31 

48.46 

5.5 

31-43 

9.76 

5-6 

1.76       44.7s 

6.3 

14.05 

37.33 

6.4 

57-43 

56.72 

6.4 

34.98 

48.78 

6.5 

31-36 

10.18 

6.6 

r.84   1   45-1; 

7.3 

13.80 

36.98 

7-4 

57.15 

56.89 

7.4 

34.63 

49.09 

7-5 

31-28 

10.59 

7.6 

1.90 

45-59 

8.3 

13-56 

26.73 

8.4 

56.88 

57-04 

8.4 

34.28 

49-37 

8.5 

31.19 

10.97 

8.6 

1-95 

45-99 

9.3 

1334 

36.48 

9-4 

56.63 

57.18 

9.4 

33.94 

4963 

9-5 

31-09 

11.33 

9.6 

1.98 

46.37 

10.3 

1313 

36.34 

10.4 

56.39 

57.31 

10.4 

33-63 

49.87 

10.5 

31.00 

11.68 

10.6 

3.03 

46.73 

II.3 

"■93 

36.03 

"•3 

56.16 

57-45 

11.4 

33-32 

50.12 

"-5 

30.92 

I3.03 

IX.6 

3.08 

47.08 

13.3 

13.73 

25.83 

13.3 

55-93 

57.60 

13.4 

3303 

50.38 

12.5 

30.86 

13.36 

13.6 

3.14 

47-43 

132 

13.49 

25.63 

13-3 

55.70 

57-77 

13.4 

33.76 

50.66 

13-5 

30.81 

13.71 

13-6 

3. 31 

47-7« 

14.3 

13.35 

25-45 

14.3 

55-47 

57.96 

14.4 

32.49 

50.95 

14.5 

30.76 

13.09 

14.6 

3.29 

48.1; 

15-3 

I3.00 

2525 

15-3 

55-23 

58.16 

15-4 

32.19 

51-27 

15.5 

30.72 

13.49 

15.6 

3.38 

48.54 

16.3 

"73 

25-03 

16.3 

54-95 

58.36 

16.4 

31.86 

51.61 

16.5 

30.66 

13.90 

16.6 

3.46 

48.95 

17.3 

11-45 

34.79 

17-3 

54.67 

58.55 

17.4 

31.51 

51-93 

17-5 

30.57 

14.33 

17.5 

2-53 

49-3^ 

l8.3 

IX. 18 

24.52 

18.3 

54.38 

58.72 

18.4 

31.13 

52.34 

18.5 

30.46 

14.75 

18,5 

2.59 

49.83 

19.3 

IO-93 

34.33 

19-3 

54.08 

58.86 

19.4 

30.73 

52.52 

19.5 

30.33 

15.16 

19.5 

3.63 

50-2" 

30. 3 

10.71 

23-91 

30.3 

53.78 

58.97 

30.4 

30.31 

52.77 

20.5 

30.19 

15.55 

30.5 

3.64 

50-^ 

31.3 

10.50 

33.61 

21.3 

53-49 

59.05 

31.4 

29.90 

53.01 

21.5 

30.04 

15-91 

31-5 

3.64 

51.11 

33.1 

10.30 

23-31 

33.3 

53-21 

59-13 

33.4 

29.50 

53-22 

33.5 

29.89 

16,35 

33.5 

3.64 

51-50 

23-1 

10. 13 

2303 

23-3 

52.94 

59.30 

33-4 

29.13 

53.42 

23-5 

29.76 

16.59 

23.5 

3.65 

51-87 

34.1 

9-95 

33.75 

24.3 

52.69 

59-27 

24.4 

28.77 

53.63 

24.5 

29.63 

16.91 

24.5 

2.65 

53.»3 

25» 

9-77 

23.49 

253 

52.44 

59-35 

25.4 

28.43 

53.84 

25.5 

29-51 

17.33 

25-5 

3.67 

52-59 

36.1 

9.58 

33.34 

26.3 

52.19 

59-45 

26.4 

28.09 

54.06 

36.4 

29.40 

17.55 

36.5 

3.69 

52-95 

37.1 

938 

21.99 

273 

51-94 

59-56 

27-4 

27.75 

54.29 

27.4 

29.29 

17-89 

27.5 

3.73 

53-3^ 

38.1 

9.18 

21.74 

28.3 

51.69 

59.68 

28.4 

27.41 

54.54 

28.4 

29.19 

18.34 

38.5 

2.75 

S3-7« 

39.1 

8.96 

21.49 

29.3 

51.43 

59.80 

29.4 

27.05 

54.79 

29-4 

29.07 

18.61 

29- 5 

2.78 

54-09 

30.1 

8.73 

21.23 

30.3 

51.15    59.91 

30.4 

26.68 

55.05 

30.4 

28.95 

18.98 

30.5 

3.81 

54.49 

11.97        -"-93 

II. 10      -11.06 

18.48      -18.45 

13.26         -13.32 

9.78          -9-73 

I*  43™      13".66 

5^46™     49».8i    1      7*»  17™     3i".oo 

9^     9"       23«.33 

10^  59»       56'.3S 

-«S°' 

t3'        I 
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^4" 

49'     5 

o".68 
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53'     4 
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^5" 
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7' 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  Mensse. 

7  Ootantls. 

7  Ootantls. 

Mag.  5.6 

Mag.  6.3 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

M«an 
Sotax 
Date. 

RJcht 

Atccn- 

sion. 

Dedi- 
nation 

Mean 
Sokr 
Date. 

Right 

Aaoen- 

sion. 

Decli- 
nation 
So9iik. 

Mean 

Solar 
Date. 

Right 

Aflcen- 

sion. 

DecB. 

Somik. 

Mean 

Sokr 
Date. 

Right 

i  Ascen- 
sion. 

Decli- 
nation 
South, 

Mean 
Sokr 
Date. 

Right 
Asccn- 

Decli- 
nation 
South. 

h   in 

•    1 

h   m 

•    t 

h    m 

•    / 

h   m 

•     t 

h  m 

•     i 

Mar. 

I  4a 

-85" 
it 

Mar. 

5  46 

-8449 

Mar. 

7  17 

-8653 

Mar. 

9    9 

-8519 
tt 

Mar. 

II    0 

-«4    7 

It 

z.z 

8.96 

2Z.49 

1.3 

s 
51.43 

59.80 

1.4 

s 
37.05 

54.79 

1.4 

8 
39.07 

18.61 

1-5 

s 
2.78 

54.09 

2.1 

8-73 

2Z.2a 

2.3 

51.15 

59.91 

2.4 

36.68 

55.05 

2.4 

28.95 

18.98 

2.5 

2.8Z 

54.49 

3-1 

8.SZ 

20.9a 

3«3 

50.86 

60.03 

3-4 

a6.a8 

55.31 

3.4 

28.82 

19.36 

3.5 

2.83 

54.91 

4-1 

8.29 

30.61 

4.3 

50.57 

60.13 

4.4 

25.86 

55.56 

4.4 

28.66 

19.75 

4.5 

2.85 

55.35 

S.I 

8.08 

ao.a7 

5.3 

50.27 

60.20 

5.4 

25.41 

55.80 

5-4 

28.48 

20.14 

5.5 

2.84 

55.79 

6.Z 

7.89 

Z9.91 

6.3 

49.95 

60.25 

6.3 

34.94 

56.01 

6.4 

28.29 

20.50 

6.5 

2.8z 

56.23 

7-1 

7.7a 

1954 

7.3 

49.63 

60.37 

7.3 

34.46 

56.X9 

7.4 

28.09 

20.84 

7.5 

2.76 

56.66 

8.1 

7.56 

19.18 

8.3 

49.33 

60.36 

8.3 

34.00 

56.34 

%A 

27.87 

21.15 

8.5 

2.71 

57.06 

9.1 

7.42 

18.83 

9.3 

49.04 

60.25 

9.3 

2354 

56.48 

9.4 

27.66 

2Z,45 

9.5 

2.66 

57-45 

Z0.1 

7,29 

Z8.49 

10.3 

48.76 

60.25 

10,3 

33.1Z 

56.61 

10.4 

27.47 

21.75 

10.5 

2.61 

57.81 

zz.z 

7.Z6 

18.Z7 

"•3 

48.49 

60.25 

".3 

32.70 

56.75 

ZI.4 

27.29 

22.03 

"-5 

2.57 

58-16 

za.z 

7.02 

17.87 

12.3 

48.24 

60.27 

12.3 

22.31 

56.91 

Z2.4 

27.13 

23.32 

".5 

2-55 

58.52 

13-1 

6.86 

17.57 

13.3 

47.98 

60.31 

13.3 

3Z.92 

57.09 

13.4 

36.96 

22.63 

13.5 

2.54 

58-89 

Z4.1 

6.68 

17.28 

14.3 

47.71 

60.37 

14.3 

21.52 

57.29 

14.4 

26.82 

22.96 

14.5 

2.53 

59.27 

X5-I 

6.50 

16.97 

15.3 

47.42 

60.44 

15.3 

2Z.ZZ 

57.50 

15.4 

36.66 

23.30 

15.5 

2.53 

5967 

z6.z 

6.3Z 

16.63 

16.3 

47.ZZ 

60.49 

Z6.3 

20.66 

57.71 

Z6.4 

26.47 

23.66 

Z6.5 

2.51 

60.10 

Z7.Z 

6.Z2 

16.27 

17.3 

46.79 

60.52 

17.3 

20.  Z9 

57.91 

17.4 

36.37 

34.03 

17.5 

2.48 

60.54 

xS.z 

5.9s 

15.89 

18.3 

46.47 

60.53 

18-3 

19.69 

58.09 

Z8.4 

26.05 

24.37 

18.5 

2.43 

60.97 

19.  z 

5-79 

15.50 

19.3 

46.ZS 

60.51 

19.3 

19.18 

58.24 

19.4 

25.81 

24.69 

19.5 

2.36 

61.39 

ao.z 

5.66 

15.10 

20.2 

45.84 

60.46 

20.3 

18.68 

58.36 

20.4 

25.56 

24.99 

20.5 

2.28 

61.79 

9Z.Z 

5-56 

14.70 

21.3 

45.54 

60.40 

^^'S 

18.19 

58.46 

21.4 

25.32 

25.36 

21.5 

2. 19 

63.17 

aa.z 

547 

14-32 

32.3 

45.26 

60.33 

22.3 

17.72 

58.54 

22.4 

25.08 

25.52 

22.5 

2.10 

62.53 

231 

5-39 

13.96 

33.3 

44.99 

60.35 

23.3 

17.27 

58.61 

23.4 

24.85 

35.76 

23-5 

2.01 

63.88 

24.1 

530 

13.62 

34.3' 

44.73 

60.18 

24.3 

16.84 

58.69 

24.4 

24.64 

36.00 

24.5 

1-93 

63.33 

35.1 

5.20 

13.28 

35.3 

44.48 

60.13 

25.3 

16.42 

58.79 

25.4 

24.44 

26.33 

25.5 

1.86 

63.55 

26.  z 

5.Z0 

ia.95 

36.2 

44.23 

60.10 

26.3 

16.02 

58.89 

26.4 

34.24 

36.48 

36.4 

Z.79 

63.88 

27.Z 

4.99 

ia.63 

27.3 

43.97 

60.08 

37.3 

15-61 

59.01 

27.4 

24.04 

26.74 

37.4 

1.73 

64.22 

28.  z 

4.87 

ia.30 

38.3 

43-71 

60.06 

28.3 

15-19 

59.13 

28.4 

23.85 

37.01 

28.4 

Z.68 

64-57 

29.  z 

4.74 

11. 96 

39.3 

43-44 

60.04 

29.3 

14.76 

59.25 

29.4 

23-65 

37.39 

29.4 

1.63 

64.94 

30.Z 

4.6Z 

11.61 

30.2 

43.15 

60.03 

30.3 

14.31 

59.38 

30.4 

23.43 

27.58 

30.4 

Z.56 

65.32 

3Z.0 

4.49 

11.34 

31.2 

42.86 

5998 

31.3 

13.83 

59.50 

31.4 

23.20 

27.87 

31.4 

1.49 

65-71 

32.0 

4.37 

10.85 

33.2 

42.56    59.92 

32.3 

^3'$3 

59.61 

32.4 

22.95 

28.15 

32.4 

1.4Z 

66.ZZ 
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APEIL,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OotULtlS. 

81  Henss. 

7  Ootantls. 

C  Ootantls. 

Mag.  S.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

MCttDl 

Solar 
Date. 

Right 
Ascen- 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Dccli. 
nation 
South, 

Mcwi 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

DecU- 
nation 
South. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Decfi- 
nation 
Souih. 

Mean 
Solar 
Date. 

Ri^t 
Aaoen- 

• 

nm. 

DccS. 

h    m 

•     1 

h    m 

•     t 

h    m 

•     / 

h      m 

•     1 

h   m 

•    1 

Apr. 

I  42 
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7.0 

4.01 

68.41 

7.2 

40.86 

59-17 

7.3 
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12.0 

3.68 

66.66 

12.2 

39-59 

58.70 

12.2 

68.18 

60.07 

-^^z 

20.15 

30.53 

12.4 

60.18 

9.82 

13.0 
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59-91 

22.3 

17.35 

32.20 

22.4 

58.75 
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56.27 

27.2 

61.31 

5983 

27-3 

16.10 

32.94 

27.4 

58.12 

14.26 

27.9 

3-44 

60.54 

28.1 

3564 

56.10 

28.2 

60.84 

59.81 

28.3 

15.82 

33.10 

28.4 

57.97 

14-57 

28.9 

3-44 

60.14 

29.1 

3538 

55.90 

29.2 

60.35 

59-76 

293 

15-52 

33-24 

29.4 

57.81 

14.87 

29.9 

346 

5972 

30.1 

35.13 

55.68 

30.2 

59.86 

59-69 

30.3 

15.21 

33.37 

30.4 

57.63 

15.16 

309 

3.50 

59.30 

3I-I 

34.89 

55-44 

31.2 

59-37 

59.60 

31-3 

14.89 

33-48 

31.3 

57-44 

15-43 

31-9 

3-55 

58.88 

32.1 

34.66 

55.18 

32.2 

58.89 

59-48 

32.3 

14.57 

33.55 

32.3 

57.25 

15.68 

11.95        -11.91 

II. 10       -11.06 

18.49      -18.47 

12.27      -12.23 

9-79          ^-74 

i*»  42"       I3'.66 

^  46"     49'-8i 

yh  lym       2l'.0O 

9»>   9"     22».33 

10^  59"       S^'SS 

-85": 

[2'         I 

5".8i 

-^4" 

49'     5< 

[>".68 

-86*» 

53'     4< 

5".93 

-85" 

19'     \ 

3".38 

-84** 

7' 

52".5i 

[Bphi4] 


MAY,  1914. 


491 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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46.86 

2.1 

47.10 

54.70 

3.3 

66.03 

33-81 

2.3 

51-45 

30.80 

3-9 

6.9s 
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30.92 

5-9 

7.20 

47.28 

50 

29-30 
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8.0 

28,95 

45-21 

8.1 
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39-69 

25.0 

41.32 

49.10 

251 

60.64 

3107 

25.2 

46.96 

31.48 

26.8 

11.25 

42.14 

259 

27.99 

3932 

26.0 

41.10 

48.78 

26.1 

60.40 

30.86 

26.3 

46.74 

21.44 

27.8 

II. 51 

41.96 

26.9 

27.99 

38.9s 

27.0 

40.92 

48.45 

27.1 

60.18 

30.64 

27.3 

46.5a 

21.37 

28.8 

11.76 

41.80 

27.9 

28.00 

38.60 

28.0 

40.78 

48.12 

38.1 

59.98 

30.41 

28.3 

46.32 

3I.3S 

29.8 

12.00 

41.66 

28.9 

28.03 

38.26 

39.0 

40.67 

47.80 

29.1 

59.80 

30.17 

39.3 

46.13 

31.17 

308 

12.22 

41.54 

29.9 

28.06 

37-94 

30.0 

40.57 

47-50 

30.1 

59.^4 

29.94 

30.2 

45-94 

31.07 

31.8 

12.43 

41.42 

30.9 

28.10 

37.65 

310 

40.48 

47.22 

31-1 

59.48 

29.74 

31.2 

45-78 

30.98 

32.8 

12.62 

41.28 

31-9 

28.13 

37.38 

32.0 

40.38    46.97 

32.1 

59.33 

29.55 

32.2 

45.62 

30.90 

II.< 

94        -11.90 

H.09      -11.05 

18.48      -18.45 

12.27         -12.23 

9.79               -9-74 

ih, 

12"       i3".66 

S^  46"*     49'-8i 

yh  i^m       2I».0O 

9^    9""     22».33 

10^  59»       56«.3S 

-85° 

12'       I 

S".8i 

-84° 

49'     5 

o".68 

-^'» 

53'     4 

6".93 

-85^ 

19'  1 

3".38 

-^4'* 

7' 

52".5i 

[Eph  14) 


JULY,  1914; 


493 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootantls. 

Mag.  5.6 


Mean 
Solar 
Date. 


July 

1.8 
3.8 

3.8 

4.8 

5.8 
6.8 

7.8 

8.8 

9.8 
10.8 
11.8 
12.8 

13-8 
X4.8 

15-8 
z6.8 

17.8 

18.7 

19.7 
20.7 

ai.7 
a2.7 

33-7 
347 

aS-7 
a6.7 

a7-7 
38.7 

39.7 

30-7 
317 
3a-7 


Right 
Ascen- 


h  m 
I  42 

s 

a. 43 
a. 6a 

3.81 

3.00 

3.31 
3-44 
369 
396 

433 

451 
4.78 
504 


Decli- 
nation 
South. 


-8511 


/» 


41.43 
41.38 

41.14 
40.97 

40.78 

4059 
40.41 

40.36 

40.13 
40.03 

39-93 
39.86 


81  Kensse. 

Mag.  6.3 


Mean 
Solar 
Date. 


5.38 

39.81 

5-52 

3976 

5-74 

3971 

596 

39-66 

6.18 

39-59 

6.40 

39-52 

6.63 

39-44 

6.86 

39-35 

7.11 

39-25 

7.38 

39.16 

7.66 

39-09 

7-95 

39.06 

8.34 

39-05 

8.53 

39.06 

8.77 

3909 

8.99 

39-13 

9.31 

39-15 

9.4a 

39.16 

9.63 

39.16 

9.84 

39- M 

July 

1.9 
3.9 

3-9 
4-9 

5-9 
6.9 

7-9 
8.9 

9-9 
10.9 

II. 9 

13.9 

13-9 

14.9 

15-9 
16.9 

17.9 
18.9 
19.9 
20.9 

31.9 
33.9 

23-9 
24.9 

259 
26.9 

37.9 

28.9 

29.9 

30.9 
31-9 
32.9 


Right 
Ascen- 
sion. 


Decli- 
nation 
South. 


h  m 
5  46 

8 
28.13 

28.15 

38.14 

28.13 

38.13 
38.13 
28.13 
38.17 

28.23 
38.28 
28.36 

28.45 

28.54 
28.63 
38.71 
38.78 

28.85 
38.93 
28.98 
29.03 

29.09 
29.18 
29.28 
29.40 

29-53 
29.67 

29.81 
29-95 

30.07 

30.19 
30.39 

30.39 


-8449 


tt 


37-38 

37-" 
36.83 
36.54 

36.33 

35-88 

35-52 
35-^6 

34.81 

34.47 
34.14 
33-83 

33-53 
33-26 

33-00 

32.74 

32-47 
33.30 

31.93 

31.62 

31-30 

30-97 
30.63 

30.31 

30.00 
29.72 

29.47 
29.24 

39.02 
28.81 
28.58 
28.34 


7  Ootantls. 
Mag.  6.4 


MMn 
Solar 
Date. 


-11.89 
I3'.66 
-85**  12'      i5".8i 


11.94 

I*  43™ 


-11.04 
49*.8i 
-84^  49'     5o".68 


11.09 
5^46" 


July 

i.o 
3.0 
3-0 
4.0 

5-0 
6.0 
7.0 
8.0 

9.0 

lO.O 
II.O 

II.9 

13.9 

13-9 
14.9 

15-9 

16.9 
17.9 
18.9 
19.9 

30.9 
21.9 
22.9 

23-9 

24-9 

25-9 
36.9 

37.9 


Right 
Ascen- 
sion. 


h  m 
7   16 

• 
40.48 

40.38 

40.27 

40.14 

39.98 
39.81 

39-65 
39-5^ 

39-39 
3930 
39-24 
39-21 

39.20 
39.20 
39.20 
39.20 

39-19 

39-17 

39-13 
39.08 

39-03 
38.98 

38.95 
38.95 

38.97 
39.02 

39-" 
39.22 


Decli- 
nation 
South. 


-■8653 


// 


47.22 
46.97 
46.72 
46.47 

46.21 

45-93 
45-63 
45-31 

44.97 
44:62 

44.27 
43-93 

43.61 

43-31 
43-02 

42.74 

42.47 
43.30 
41.94 
41.66 

41.35 
41.03 

40.68 
40.34 

3998 

3963 

39-31 
39.02 

38.75 
38.50 
38.25 
31-9  '  39-53  I  37-99 


Z  Ootantls. 

Mag.  5.4 


Mean 
Solar 


Date,     sion 


28.9  I  39.32 
39.9  '  39.41 
30.9  !  39.48 


18.46       -18.43 

-86*^53'     46".93 
[Eph  14I 


July 


I. 
3. 

3- 
4. 


5- 
6. 

7- 
8. 

9- 
10. 

II. 

12. 

13- 
14. 

15- 
16. 

17- 
18. 

19. 

20. 


21. 1 
33.0 
23.0 
24.0 

25.0 
26.0 
27.0 
38.0 

39.0 
30.0 
31.0 
33.0 


Right 
Ascen- 


m 
8 


h 

9 

s 
5948 

59-33 
59.18 

59-01 

58.82 
58.63 

58.42 
58.21 

58.03 

57-84 
57-69 
57.55 

57.43 
57.32 

57-22 

57-12 

57.01 
56.90 

56.78 
56.64 

56.50 
56.36 
56.33 
56.09 

55-98 

55.89 
55.82 

55-77 

55-74 
55-70 
5565 
55-58 


Decli- 
nation 
South. 


-8519 


// 


29-74 

29-55 
39.38 

39.31 

39.04 
38.86 
28.65 
28.41 

28.16 
27.89 
37.60 

2731 

27.04 
26.78 

26.53 
26.29 

26.05 
35.83 
25.60 

25-36 

25.11 
34.85 
34.56 

24.25 

2393 
33.60 

33.39 

23.99 

22.71 

22.45 
22.20 

21.96 


7  Octantls. 

Mag.  6.3 


Mean 
Solar 
Date. 


13.27        -12.23 

9^    9™      23".33 

-85*>i9'     i3".38 


July 

1.2 
2.2 

3-2 

4-2 

5-2 

6.2 

7-2 

8.2 

9-2 
10.2 

II. 2 
12.3 


13.3 
14. 

15. 
16. 

17. 
18. 

19- 
30. 

31. 
33. 

23- 
24- 

25. 
26. 

27. 

28. 

29. 

30. 

31. 
32. 


Right 
Ascen- 
sion. 


h   m 
1059 

8 
45.78 
45-62 

45-47 
45-31 

45  14 
44-95 
44-75 
44.54 

44.33 
44.13 
43-94 
43.76 

43.60 

43-45 
43-30 
43.16 

43-03 
42.89 

42.74 
42.57 

42.40 
42.23 
43.04 
41.86 

41.69 

41.54 
41.41 

41.29 

41.18 
41.08 
40.97 
40.86 


Decli- 
nation 
South. 


^4    8 


tt 


9-79 
ioi»59» 

-84''  r 


20.98 
20.90 
20.84 
20.79 

20.75 
20.70 
20.63 
20.54 

20.42 
20.28 

20.19 
19.95 


9.78 
9.61 

9-44 
9.28 

9.14 
9.01 
8.88 

8.75 

8.61 

8.45 
8.38 

8.09 

7.87 

763 

7.39 
7.16 

6.94 

6.75 
6.56 

6.38 


-^-74 
56'.35 


52  .51 
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AUGUST,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Octantls. 

31  Kensee. 

7  Octantls. 

C  Octantls. 

7  Octantls. 

Mag.  S.6 

Mag.  6.3 

Mag.  6.4 

Mag.  5.4 

Mag.  6. 

3 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decti- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli. 
nation 
Soulk. 

h    m 

e        / 

h    xn 

e        / 

h    m 

e        t 

h    m 

9     f 

h    m 

0    / 

Aug. 

I  4a 

-8511 

Aug. 

5  46 

-8449 
// 

Aug. 

7   16 

-86  53 

Aug. 

9    8 

-8519 

Aug. 

1059 

^4  8 

1-7 

s 
19.84 

39-14 

1.9 

s 
30.39 

28.34 

1.9 

s 
39.56 

37.72 

I.O 

55.58 

21.96 

I.I 

8 
40.86 

16.38 

2.7 

20.07 

39-" 

2.9 

30.49 

28.08 

2.9 

39-59 

37-43 

2.0 

55.50 

21.72 

2.1 

40.73 

16.21 

3-7 

20.32 

39.10 

3-9 

30.60 

27.80 

3.9 

3963 

37-12 

30 

55.41 

21.45 

3-1 

40.59 

l6.Q3 

4.7 

20.59 

39.09 

4-9 

30.73 

27.50 

4.9 

39-69 

36.79 

4.0 

55.31 

21.15 

4.1 

40.44 

15.81 

5-7 

20.87 

39." 

5-9 

30.89 

27.21 

5.9 

39-78 

36.46 

50 

55.23 

20.83 

5-1 

40.29 

15.58 

6.7 

21.15 

39-15 

6.9 

31.05 

26.93 

6.9 

39-91 

36.12 

6.0 

55.16 

20.50 

6.1 

40.15 

15.33 

7-7 

21.42 

39.21 

7-9 

31.22 

26.67 

7-9 

40.06 

35-79 

7.0 

55-11 

20.16 

7.1 

40.03 

15.06 

8.7 

21.68 

39.30 

8.9 

31-41 

26.43 

8.9 

40.24 

35.48 

8.0 

5509 

19.81 

8.1 

39.90 

14.77 

9-7 

21-93 

3940 

9.9 

31.60 

26.21 

9.9 

40.43 

35-20 

8.9 

55.08 

19.47 

9.1 

39.80 

14.48 

10.7 

22.17 

39.51 

10.9 

31.79 

26.0a 

io.'9 

40.62 

34-93 

9.9 

55-09 

19-15 

10. 1 

39-71 

14.19 

11.7 

22.40 

39.63 

11.9 

31.97 

25.84 

II. 9 

40.82 

34.67 

10.9 

55." 

18.85 

II. I 

3963 

13.91 

12.7 

22.60 

39-74 

12.8 

32.14 

25.67 

12.9 

41.01 

34.43 

11.9 

55.13 

18.56 

12. 1 

3956 

I3.64 

13-7 

22.80 

39.83 

13.8 

32-31 

25.50 

13.9 

41.17 

34.20 

12.9 

55-15 

18.27 

I3-I 

39-50 

13-39 

147 

23.00 

39-92 

14.8 

32.47 

25.33 

14.9 

41-33 

33.96 

13.9 

55-17 

18.00 

14.1 

39-43 

13.15 

15-7 

23.21 

40.00 

15-8 

32.62 

25.15 

15-9 

41.48 

33.72 

14.9 

55.17 

17-74 

15.1 

39-36 

12.91 

16.7 

23.42 

40.07 

16.8 

32.78 

2495 

16.9 

41.63 

33.46 

15.9 

55-16 

17.46 

16. 1 

39.28 

12.67 

17.7 

23-65 

40.14 

17.8 

32.93 

24.73 

17.9 

41.76 

33.18 

16.9 

55-15 

17.18 

17.1 

39-19 

1244 

18.7 

23.89 

40.21 

18.8 

33-09 

24.50 

18.9 

41.91 

32.90 

17.9 

55-12 

16.89 

18.1 

3909 

13.19 

19.7 

24.14 

40.29 

19.8 

33-27 

24.27 

19.9 

42.08 

32.60 

18.9 

55-10 

16.57 

19.0 

38.99 

11.92 

20.7 

24.40 

40.39 

20.8 

33-47 

24.05 

20.9 

42.28 

32.30 

19.9 

55-09 

16.24 

30.0 

38.89 

11.63 

21.7 

24.66 

40.53 

21.8 

33.67 

23.85 

21.9 

42.50 

32.01 

20.9 

55-10 

15.91 

21.0 

38.79 

^^'3^ 

22.7 

24.90 

40.69 

22.8 

33.89 

23.67 

22.9 

42.76 

31.73 

21.9 

55.14 

15.57 

32.0 

38.71 

1 1. 01 

23.6 

25.12 

40.87 

23.8 

34-12 

23.52 

239 

43-05 

31.48 

22.9 

55-19 

15.22 

23.0 

38.65 

10.68 

24.6 

25-32 

41.06 

24.8 

34.34 

23.40 

24.9 

43-33 

31.26 

23-9 

55-26 

14.90 

24.0 

38.60 

10.36 

25.6 

25-51 

41.25 

25.8 

34.55 

23.29 

25.9 

43-60 

31.06 

24.9 

55.35 

14.61 

25.0 

38.58 

10.05 

26.6 

25.68 

41.43 

26.8 

34.75 

23.20 

26.9 

43-85 

30.88 

25.9 

55.44 

14.34 

26.0 

38.57 

9-77 

27.6 

25-85 

41.59 

27.8 

34.94 

23.10 

27.9 

44.08 

30.70 

26.9 

55.52 

14.07 

27.0 

38.55 

950 

28.6 

26.01 

41.73 

28.8 

35-" 

22.98 

28.9 

44.28 

30.52 

27-9 

55.59 

13.82 

28.0 

38.53 

9.25 

29.6 

26.18 

41.86 

29.8 

35-29 

22.85 

29.9 

44-48 

30.31 

28.9 

55.65 

13.58 

29.0 

38.49 

9.01 

30.6 

26.38 

41.99 

30.8 

35.47 

22.70 

30.9 

44.70 

30.08 

29.9 

55.69 

13.33 

30.0 

38.45 

8.76 

316 

26.60 

42.12 

31.8 

35-66 

22.54 

31.9 

44.93 

29.84 

30.9 

55.73 

13.05 

31.0 

38.40 

8.49 

32.6 

26.82 

42.28 

32.8 

35.87 

22.38 

32.9 

45.18 

29.59 

31.9 

55.77 

12.75 

32.0 

38.34 

8.ao 

11.94        -11.90 

11.08      -11.04 

18.45       -18.42 

12 

26      -12.22 

9-79 

-1>.74 

i^  42™       13«.66 

5^  46"     49".8i 

Mh  lym       2I".00 

9^    9™     22«.33 

10^59" 

Sfi^'35 

-85" 

la'      I 

5".8i 

-84° 

49'     5 

o".68 

-86° 

53'     4 

6".93 

-85^ 

19'     I 

3".38 

-«4^ 

7' 

5»"^ 

[Eph  14I 


SEPTEMBER,  1914. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OctaxitiB. 

81  Kense. 

7  Octantls. 

.    C  Octantls. 

Tj  Octantls. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 
Solar 
Date. 

Right 
Asceu- 

Drcli- 
nation 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi. 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

h  m 

0    / 

h    m 

9     r 

h   m 

p    t 

h    m 

e     / 

h   m 

e       / 

Sept. 

I  42 

-8511 

Sept. 

5  46 

-S449 

Sept. 

7   16 

-86  S3 

Sept. 

9    8 

-8519 
II 

Sept. 

1059 

-84   7 

1.6 

s 
26.82 

42.28 

1.8 

35-87 

22.38 

1.9 

45.18 

29.59 

1.9 

55.8a 

12.43 

I.O 

38.34 

68.20 

2.6 

27.04 

42.48 

2.8 

36.10 

22.23 

2.9 

45-45 

29-34 

2.9 

55.90 

12.10 

2.0 

38.29 

67.89 

3.6 

27.26 

42.68 

3-8 

36.35 

22.10 

3-9 

45.75 

29.10 

3-9 

55.99 

11.77 

30 

38.24 

67-56 

4.6 

27.47 

42.90 

4.8 

36.60 

21.99 

4.8 

46.08 

28.87 

4.9 

56.10 

11.46 

4.0 

38.21 

67.22 

5.6 

27.67 

43-15 

5.8 

36.85 

21.91 

5-8 

46.43 

28.67 

5-9 

56.23 

II. 15 

5.0 

38.20 

66.88 

6.6 

27.85 

43-40 

6.8 

37-IO 

21.85 

6.8 

46.79 

28.49 

6.9 

56.37 

10.86 

5.9 

38.20 

66.54 

7.6 

28.01 

43-66 

7-8 

37-34 

21.81 

7-8 

47.15 

28.33 

7-9 

56.52 

10.59 

6.9 

38.22 

66.20 

8.6 

28.16 

4392 

8.8 

37-57 

21.78 

8.8 

47.50 

28.18 

8.9 

56.67 

10.34 

7.9 

38.25 

65.88 

9.6 

28.30 

44.17 

9.8 

37-80 

21.75 

9.8 

47.82 

28.04 

9.9  1  56.81 

10.10 

8.9 

38.27 

65.58 

Z0.6 

28.43 

44.40 

10.8 

38.02 

21.72 

10.8 

48.13 

27.91 

10.9 

56.95 

9.86 

9-9 

38.30 

65.29 

Z1.6 

28.56 

44.62 

11.8 

38.23 

21.69 

11.8 

48.44 

27.78 

II. 9 

57.08 

9.63 

10.9 

38.33 

65.01 

Z2.6 

28.69 

44.83 

12.8 

38.43 

21.65 

12.8 

48.73 

27-65 

12.9 

57.19 

9.39 

II. 9 

38.35 

64.73 

13-6 

28.84 

45-03 

13-8 

38.63 

21.60 

138 

49.01 

27-50 

13-9 

57-30 

915 

12.9 

38.37 

64.46 

14.6 

28.99 

4523 

14.8 

38.84 

21.53 

14.8 

49-29 

27-33 

14.9 

57.41 

8.90 

13-9 

38.37 

64.19 

15.6 

29-15 

45-44 

15.8 

39-06 

21.45 

15.8 

49-58 

27-15 

iS-9 

57-52 

8.63 

14.9 

38.37 

63.91 

z6.6 

29-33 

45-67 

16.8 

39-30 

21.38 

16.8 

49-91 

26.97 

16.9 

57.64 

8.35 

15-9 

38.37 

63.61 

17.6 

29.50 

45-93 

17.8 

39-54 

21.33 

17.8 

50.26 

26.80 

17.9 

57.79 

8.05 

16.9 

38.37 

63.29 

z8.6 

29.66 

46.20 

18.7 

39-79 

21.30 

18.8 

5063 

26.64 

18.9 

57.96 

7.77 

17.9 

38.39 

62.96 

Z9.6 

29.81 

46.49 

19.7 

40.05 

21.29 

19.8 

5103 

26.51 

19.9 

58.14 

7.50 

18.9 

38.43 

62.62 

20.6 

2993 

46.81 

20.7 

40.31 

21.32 

20.8 

51-44 

26.41 

20.9    58.34 

1 

7.26 

19.9 

38.49 

62.28 

21.6 

30-03 

47.12 

21.7 

40.56 

21.38 

21.8 

51.84 

26.33 

21.9 

58.55 

7.05 

20.9 

38.56 

61.96 

22.6 

30.10 

47.42 

22.7 

40.80 

21.45 

22.8 

52.21 

26.28 

22.9 

58.75 

6.87 

21.9 

38.64 

61.66 

23.6 

30.17 

47.70 

23-7 

41.01 

21.51 

23.8 

52.56 

26.24 

23.9 

58.94 

6.70 

22.9 

38.73 

61.38 

24.6 

30.23 

47.96 

24.7 

41.21 

21.57 

24.8 

52.90 

26.19 

24.9 

59-12 

6.53 

23.9 

38.82 

61.13 

25.6 

30.30 

48.20 

25-7 

41.40 

21.61 

25.8 

53-22 

26.13 

25-9 

59-28 

6.36 

24.9 

38.90 

60.89 

26.6 

30.40 

48.43 

26.7 

41.60 

21.64 

26.8 

53-53 

26.05 

26.9 

59-43 

6.18 

259 

38.96 

60.65 

27.6 

30.50 

48.67 

27.7 

41.81 

21.65 

27.8 

53-85 

25-96 

27.9 

59.60 

5.97 

26.9 

3901 

60.40 

28.6 

30.61 

48.93 

28.7 

42.03 

21.65 

28.8 

54.19 

25.85 

28.9 

59.77 

5.75 

27.9 

39.06 

60.13 

29-5 

30.73 

49-20 

29.7 

42.27 

21.66 

29.8 

54.56 

25.74 

29-9 

59.95 

5.53 

28.9 

39" 

59.84 

305 

30.85 

49.49 

30.7 

42.52 

21.69 

30.8 

54.95 

25-64 

30.9 

60.14 

5.29 

29.9 

39.17 

59-54 

31S 

30.96 

49.81 

31-7 

42.77 

21.73 

31.8 

55-37 

25-55 

31.9 

60.36 

5.05 

30.9 

39-24 

59-22 

3aS 

31-05 

50.15 

32.7 

43-03 

21.80 

32.8 

55-80 

25-49 

32.8 

60.59 

4.84 

31-9 

39.33 

58.91 

11.94       -11.90 

11.08      -11.04 

X8.44      -18.41 

12.25 

12.21 

9-79          -9-73 

jh  ^m        i3i.66 

5^  46"     49-.8I 

yh  i^m      ai».oo 

9*^    9™     2 

J2'.33 

10^  59»       56».35 

-ss^^ 

[2'       I 

5".8i 

-«4" 

49'     9 

y'.68 

-86° 

53'     4 

6".93 

-85^ 

19'     », 

3".38 

-84" 

7' 

52".5i 

[^h  14) 
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OCTOBER,  1914. 


APPARENT  PLACES  OF  CIRCXJMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Octantls. 

Mag.  S.6 


Mean 

Rieht 

Solar 

Ascen- 

Date. 

noa. 

h    m 

Oct. 

I  42 

s 

1-5 

30.96 

2-5 

3105 

3-5 

31-13 

4-5 

3119 

5-5 

31.22 

6.5 

31.24 

7-5 

31-25 

8.5 

31.26 

9-5 

31.28 

w-5 

31.30 

"•5 

31.33 

"•5 

31.37 

13-5 

31-42 

145 

31.47 

15-5 

31.51 

16.5 

31.53 

17.5 

31.53 

18.5 

31.51 

195 

31-47 

20.5 

31.41 

21.5 

31.35 

22.5 

31.28 

33-5 

31-23 

24.5 

31-19 

25-5 

31-17 

26.5 

31.16 

275 

31.15 

28.5 

31.12 

«9.5 

31-08 

30.5 

31.03 

31-5 

30.96 

32.5 

30.87 

Decli- 
nation 
South. 


-8511 


/f 


49.81 

50.15 

50.49 
50.83 

51.18 

51.52 
51.84 

52.14 

52-43 
52.71 
52.98 
53.24 

53-52 

53.83 
54.16 

54.51 

54.87 
55-24 
55.59 
55.90 

56.20 

56.49 
56.77 
57.03 

57.29 

57-57 
57-88 
58.21 

58.55 
58.89 

5924 
59-58 


11.95       -11.90 

i»»  42«       I3».66 

-«5**  12'      i5".8i 


81  Xensee. 

Mag.  6.2 


Mean 
Solar 
Date. 


Ctet. 

I. 
2. 

3. 
4. 

5- 
6. 

7. 
8. 

9. 

10. 

II. 
12. 

13. 
14. 

15- 
16. 

17- 
18. 

19. 

20. 

21. 
22. 

23- 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


Ricfat 
Ascen- 
sion. 


h    m 
5  46 

8 
42.77 
43.03 
43.29 

43-54 

43-77 

43.99 
44.20 

44.41 

44.61 
44.81 
4501 
45.20 

45.40 
45.62 

45.85 
46.09 

46.32 

46.54 
46.74 

46.93 

47.10 
47.26 
47-41 
47.57 

47.74 

47.93 
48.12 

48.32 

48.52 
48.72 
48.91 
49.09 


Decli- 
nation 
South. 


-8449 


/f 


21-73 
21.80 

21.90 

22.03 

22.17 
22.31 
22.46 
22.60 

22.72 
22.84 
22.95 
2305 

23.15 
23.26 

23-39 
23-54 

23.72 

2393 
24.16 

24.40 

24.63 
24.85 
25.04 
25.22 

25-38 
25-55 
25.73 
25.93 

26.15 
26.39 
26.66 
26.95 


11.08 
5^46" 
-84**  49' 


-11.04 

49'.8i 

5o".68 


7  Octantls. 
Mag.  6.4 


Mean 

Riffht 

Solar 

Ascen- 

Date. 

sion. 

h    m 

Ctet 

7  16 

s 

1.8 

55-37 

2.8 

55.80 

3.8 

56.23 

4.8 

56.66 

5.8 

57-09 

6.8 

57-50 

7.8 

57-89 

8.8 

58.26 

9.8 

58.63 

10.8 

58.98 

11.7 

59-32 

12.7 

59.66 

13.7 

60.02 

14.7 

60.41 

15-7 

60.82 

16.7 

61.25 

17-7 

61.70 

18.7 

62.13 

19.7 

62.54 

20.7 

62.92 

21.7 

63-27 

22-.  7 

63.60 

23.7 

63.92 

24.7 

64.25 

25.7 

64.59 

26.7 

64-94 

27.7 

65-31 

28.7 

65.70 

29-7 

66.11 

30.7 

66.53 

31-7 

66.95 

32.7 

67-35 

DecU- 
nation 
South. 


^653 


tt 


25.55 
25.49 
25.45 
25.44 

25.44 
25.46 

25-49 
25.53 

25.55 
25-56 
25-56 
25.55 

25-54 
25.52 
25-52 
25-54 

25.60 
25.69 

25.80 

25-92 

26.05 
26.17 
26.27 
26.36 

26.43 
26.49 

26.55 
26.63 

26.74 
26.87 
27.02 
27.19 


18.43       -18.41 

yh  lym       2I».00 

-«6°53'     46".93 
[Bph  14) 


C  Octantls. 
Mag.  5.4 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h    m 

Oct 

9     9 

s 

1.9 

0.36 

2.8 

0.59 

3.8 

0.83 

4.8 

1.09 

5.8 

1-34 

6.8 

1-59 

7.8 

1.83 

8.8 

2.06 

9.8 

2.28 

10.8 

2.49 

11.8 

2.69 

12.8 

2.89 

13.8 

3.10 

14.8 

3.32 

15-8 

3.56 

16.8 

3.83 

17.8 

4.11 

18.8 

4.40 

19.8 

4.68 

20.8 

4.96 

21.8 

5.22 

22.8 

5-46 

23.8 

5-69 

24.8 

5.91 

258 

6.13 

26.8 

6.36 

27.8 

6.61 

28.8 

6.88 

29.8 

7.17 

30.8 

7.47 

31.8 

7.77 

32.8 

8.06 

Decli- 
nation 
South. 


-8519 


n 


5.05 
4.84 
465 
4.48 

4.33 

4.20 
4.08 

396 

3.85 

3.73 

3.60 
3-46 

3-31 
3-17 

3.01 
2.87 

2.76 
2.68 
2.62 

2.59 

2.58 
2.56 

2.53 
2.49 

2.43 
2.36 

2.28 

2.21 

2.15 
2. II 

2.09 

2.10 


12.25      -12.21 

9**   9»     22*.33 

-^50  19'     i3".38 


9;  Octantls. 

Mag.  6.3 


Mean 
Solar 
Date. 


Oct 

1.9 
2.9 

3-9 
4.9 

5-9 
6.9 

7.9 
8.9 

9-9 
10.9 

II. 9 

12.9 

13-9 
14.9 

159 
16.9 

17-9 
18.9 

19.9 

20.9 

21.9 
22.9 

23-9 
24.9 

25.9 
26.9 

27.9 

28.9 

29.9 
30.8 

31.8 
32.8 


Right 


sion. 


h  m 
1059 

s 
39.33 
39.43 
39-55 
39.67 

39.81 

39.95 
40.08 

40.21 

40.33 

40.45 

40.55 
40.65 


Decli- 
nation 
South. 


-84  7 

58.91 
58.60 

58.29 

58.00 

57-73 
57-48 
57-24 
57.02 

56.81 

56.59 
56.37 
5614 


40.76  55.89 
40.88  55.63 
41.01     55.36 


41.16 

41.32 
41.50 
41.68 
41.87 

42.04 
42.20 
42.36 

42.50 

42.64 
42.78 

42.93 
43.10 

43.28 
43.48 
43.69 
43.90 


55.10 

54.85 
54.63 

54-43 
54.25 

54-10 
5395 
53-81 
53.65 

5347 

53-27 

53-07 
52.86 

52.66 
52.47 
52-29 
5214 


9.78 
io»»59» 

-84*^  r 


-9.73 

56'-3S 
52 


"■51 


NOVEMBEE,  1914. 
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APPARENT  PI.ACES  OF  CIRCUMPOLAR  STARS 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

4  OctantU. 

81  Kensse. 

C  Octantls. 

1 
Tf  OctanUs. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

1 

Mean 
Solar 
Date. 

Right 

Asoen- 
sioa. 

Perli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedir 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dccli. 
nation 
SotUh. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 

1 
Dedi. 
nation 
Souih,                \ 

h    m 

e       r 

h    m 

•     1 

h    m 

•     / 

h    m 

e       / 

h   m 

•     t 

1 

Nov. 

I  42 

-8511 
It 

Nov. 

5  46 

-8449 

Nov. 

7  17 

-86  S3 

Nov. 

9     9 

-8519 

If 

Nov. 

1059 

-84   7 

1-5 

8 
30.87 

5958 

1.6 

s 
49.09 

26.95 

1.7 

s 
7.35 

27.19 

1.8 

8 
8.06 

2.10 

1.8 

s 
43.90 

52.14 

3-5 

30-76 

59-92 

2.6 

49.26 

27.24 

2.7 

7.73 

27.37 

2.8 

8.36 

2.13 

2.8 

44.12 

52.01 

3-5 

30.64 

60.24 

3.6 

49.41 

27-54 

3.7 

8.09 

27.57 

3.8 

8.65 

2.17 

3.8 

44.34 

51.89 

4.5 

30.52 

60.54 

4.6 

49-56 

27.83 

4.7 

8.43 

27.77 

4.8 

8.93 

2.22 

4.8 

44.56 

51.79 

5-4 

30.40 

60.83 

5«6 

49.69 

28.  IX 

5-7 

8-75 

27.96 

5.8 

9.19 

2.27 

5.8 

44.77 

51-70 

6.4 

30.29 

61.10 

6,6 

49.81 

28.37 

6.7 

9.06 

28.14 

6.8 

9.44 

2.32 

6.8 

44.96 

51.61 

74 

30.19 

61.35 

7.6 

49.92 

28.62 

7-7 

9-36 

28.31 

7-8 

9.68 

2.36 

7.8 

45.14 

51-52 

8.4 

30.10 

61.60 

8.6 

50.04 

28.86 

8.7 

9.64 

28.48 

8.7 

9-92 

2.40 

8.8 

45-31 

5143 

9.4 

30.01 

61.86 

9.6 

50.17 

29.09 

9.7 

9-94 

28.63 

9.7 

10.  z6 

2.43 

9.8 

45-49 

51-33 

10.4 

29.92 

62.13 

10.6 

50-31 

29-33 

10.7 

10.26 

28.78 

10.7 

10.40 

2.45 

10.8 

45.67 

51.22 

11.4 

29.83 

62.41 

11.6 

50.46 

29.58 

11.7 

10.60 

28.94 

11.7 

10.66 

2.47 

11.8 

45.87 

51.10 

12.4 

«9-73 

62.71 

12.6 

50.61 

29-85 

12.7 

10.95 

29.11 

12.7 

10.94 

2.50 

12.8 

46.08 

50.98 

13-4 

39.62 

63.02 

13-6 

50.76 

30.15 

13.7 

11.31 

29.31 

13.7 

11.24 

2-55 

13.8 

46.30 

50.87 

14.4 

29.48 

6334 

14.6 

50.90 

30.49 

14-7 

11.67 

29.55 

14.7 

11-54 

2.64 

14.8 

46.53 

50.78 

15-4 

29.32 

63-65 

15.6 

51.02 

30.84 

15-7 

12.01 

29.82 

15-7 

11.83 

2.75 

15.8 

46.78 

50.72 

16.4 

29.14 

63-93 

16.6 

51.12 

31.20 

16.6 

12.32 

30.10 

16.7 

12.12 

2.89 

16.8 

47.02 

50.69 

17.4 

28.94 

64.19 

17.6 

51.20 

31-55 

17.6 

12.60 

30.39 

17.7 

12.39 

3-04 

17.8 

47.26 

50.69 

18.4 

28.75 

64-43 

18.6 

51-27 

31-88 

18.6 

12.84 

30.67 

18.7 

12.64 

3-20 

18.8 

47.49 

50.70 

19.4 

28.57 

64.64 

19.6 

51-32 

32.20 

19.6 

13.06 

30-94 

19.7 

12.87 

3-36 

19.8 

47-70 

50.72 

ao.4 

28.41 

64.84 

20.6 

51-37 

32.50 

20.6 

13.27 

31.18 

20.7 

13.09 

3-51 

20.8 

47-90 

50.73 

3X.4 

28.26 

65.04 

21.6 

51-43 

32.78 

21.6 

13-49 

31-42 

21.7 

13-31 

363 

21.8 

48.09 

50.73 

22.4 

28.11 

65-25 

22.6 

51-51 

33.05 

22.6 

13-72 

31.64 

22.7 

13.54 

3.73 

22.8 

48.28 

50.71 

23-4 

27.97 

6547 

23.6 

51.60 

33.32 

23.6 

13.97 

31.85 

23.7 

13.77 

3.84 

23.8 

48.48 

50.68 

244 

27.83 

65-71 

24.6 

51.69 

33-61 

24.6 

14-25 

32.08 

24-7 

14.02 

3.95 

24.8 

48.69 

50.64 

25-4 

27.67 

65.97 

25.6 

51-79 

33-93 

25.6 

14.54 

32.32 

25-7 

14.28 

4.06 

25.8 

48.92 

50.59 

26.4 

27-50 

66.23 

26.6 

51.88 

34.27 

26.6 

14-83 

32.58 

26.7 

14.56 

4.19 

26.8 

49-15 

50.56 

37-4 

27.32 

66.50 

27.6 

51.96 

34-61 

27.6 

15.12 

32.87 

27-7 

14.85 

4-34 

27.8 

49.39 

50.55 

28.4 

27.12 

66.76 

28.6 

52.04 

34-98 

28.6 

15.40 

33.17 

28.7 

15.12 

4.52 

28.8 

49-64 

50.56 

29-4 

26.90 

67.01 

29.6 

52.10 

35.36 

29.6 

15.66 

33-49 

29.7 

15-39 

4.72 

29.8 

49.90 

50.59 

30-4 

26.67 

67.24 

30.5 

52.15 

35.74 

30.6 

15.90 

33.81 

30.7 

15.66 

4.93 

30.8 

50.15 

50.64 

3*^-4 

26.44 

67.45 

31-5 

52.18 

36.11 

31.6 

16.11 

34.15 

31.7 

15-91 

5.16 

31.8 

50.40 

50.71 

11.95       -11.91 

11.09      -11.04 

18.44      -18.41 

12.25 

la.sz 

9.78          -9.73 

i^  4a"      I3".66 

5^  46™     49».8i          7**  17™     2iVoo 
-84**  49'     5o".68     -86**  53'     46".93 

9*^    9™     2 

2'-33 

10^  59"       S6'.35 

-85*^  la'      i5".8i 

-85"  19'     K 

;".38     -84**    r      5a".5i 

84368' 

^—1914 

3' 

} 

[Bi>hx4] 
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DECEMBER,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OctantU. 
Mag.  5.6 


Mean 

Right 

Solar 

Ascen- 

Date. 

Bum. 

h  m 

Dec. 

I  42 

8 

1.4 

26.44 

2.4 

26.21 

3-4 

2S.98 

4.4 

25-77 

5-4 

25-56 

6.4 

25-36 

7-4 

25-17 

8.4 

24.98 

9-4 

24.79 

Z0.4 

24.58 

"•3 

24.35 

12.3 

24.10 

13-3 

23.83 

14.3 

23-55 

15-3 

23,27 

16.3 

22.99 

17-3 

22.72 

18.3 

22.47 

19-3 

22.24 

20.3 

22.02 

ai-3 

21.80 

22.3 

21.58 

23-3 

21.34 

24.3 

21.08 

253 

20.82 

26.3 

20.54 

27-3 

20.26 

28.3 

19.96 

293 

19.66 

30-3 

19-37 

31-3 

19.08 

32.3 

18.81 

Dedi- 
nation 
South. 


-8512 


n 


7-45 
7.64 
7.81 

7-97 

8.11 
8.25 
8.40 

8.57 

8.74 
8.93 
9-13 
9-32 

9-49 
9.64 

9-75 
9.83 

9.90 
9.96 
0.02 
0.09 

0.17 
0.28 
0.40 
0.51 

0.62 
0.72 
0.81 
0.87 

0.91 

0-93 
0.94 

0-93 


XZ.96 
1^42"* 

-85**  12' 


-I 
13 


81  Xentue. 
Mag.  6.2 


Mean 
Solar 
Date. 


.92 
.66 


X5".8l 


Dec. 

1-5 
2-5 

3-5 
4.5 

5-5 
6.5 
7-5 
8.5 

9-5 
10.5 

"-5 
12.S 

13.5 

14-5 

15.5 
16.5 

17.5 
18.5 

19-5 
20.5 

21.5 

22.5 

23-5 
24.5 

255 
26.5 

27-5 
28.5 

29-5 

30.5 
31-5 
32.5 


Right 
Ascen- 
sion. 


h  m 
5  46 

8 
52.18 

52.20 

52.21 

52.21 

52.20 
52.21 
52.23 
52.25 

52.27 

52.30 
52.32 

52.33 

52.31 
52.27 
52.21 

52.14 

52.07 
52.00 

51-94 
51.89 

51.84 
51.81 
51.78 
51.74 

51.69 

51-63 
51-55 
51-45 

51-35 

51-23 
51. II 

50.98 


Decli- 
nation 
South. 


-8449 


// 


7  Octantls. 

Mag.  6.4 


Mean 
Solar 
Date. 


36.11 

36.47 
36.82 

37-15 

37-47 

37-77 
38.06 

38.37 

38.69 

39-04 
39-40 

39-79 

40.19 

40.59 
40.97 
41.34 

41.68 
41.99 
42.29 
42.58 

42.88 
43.20 
43-54 
43-89 

44.26 
44.64 
45-03 
45-40 

45.76 
46.10 

46.43 
46.74 


11.09      ~"-05 

5^  46"     49".8i 

-«4°  49'     5o".68 


Dec. 

1.6 
2.6 

3.6 
4.6 

5.6 
6.6 

7-6 
8.6 

9.6 
10.6 
11.6 
12.6 

13.6 
14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21,6 
22.6 

23.5 
24.5 

25-5 
26.5 

27.5 
28.5 

29-5 
30.5 
31.5 
32.5 


Right 
Ascen- 
sion. 


h  m 

7  17 

8 

6.  II 
6.29 
6.46 
6.60 

6.74 
6.87 

7.02 

7.19 

7-38 
7-58 
7-77 
7-94 

8.09 
8.21 
8.29 

8.33 

8.36 

8.39 

8.43 
8.48 

8.5s 
8.64 

8.74 
8.83 

8.92 

8.99 
9.04 

9-05 

9.04 
9.00 

8.95 
8.88 


Dedi- 
nation 
South. 


-8653 


// 


34.15 

34.49 
34.80 

3S-" 

35-41 

35-69 

35-97 
36.24 

36.52 
36.82 

37-15 
37-51 

37.89 
38.27 
38.66 

39-04 

39-38 

39-71 
40.02 

40.33 

40.63 

40.94 
41.28 

41.64 

42.01 

42.39 
42.78 

43.18 

43-57 
43  96 

44.33 
44.68 


C  Octantis. 
Mag.  5.4 


18.46      -18.43 

7^  17™       21". 00 

-86°  53'     46".93 
[£l»hz4] 


Mean 
Solar 
Date. 


Right 
Ascen- 
sion. 


Dec. 

1-7 
2.7 

3 


5- 
6. 

7- 
8. 

9- 
10. 

II. 

12. 

13- 
14. 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


h  m 
9    9 

8 

5-91 
6.14 

6.36 

6.56 

6.76 

6.95 
7.14 

7-35 

7-57 
7.81 

8.05 

8.30 

8.53 
8.75 
8.94 
9.11 

9.27 

9-42 

9.56 
9.71 


19.87 
20.05 
20.24 
20.43 

20.62 
20.81 
20.99 
21.15 

21.29 
21.41 
21.52 
21.62 


DecU- 
nation 
South. 


-8519 


ft 


5.16 

5-39 
5.62 

5.84 

6.05 
6.25 
6.44 
6.63 

6.82 
7.02 
7.26 

7.53 

7.81 
8.12 

8.44 
8.76 

9-07 

9-35 
9.61 

9.87 

10.13 
10.38 
10.65 
10.94 

11.24 

"•57 
II. 91 

12.26 

12.62 
12.98 

13-33 
13.67 


12.25       -12.21 
9^    9"^      22*.33 

3 


ff  OctentiB. 

Mag.  6.3 


Mean 
Solar 
Date. 


-8^«  19'     13^.38 


^.^ec. 

1.8 

2.8 

3-8 
4.8 

5.8 
6. 

7- 

8. 

9- 
10. 

II. 

12. 

13- 
14. 

15. 
16. 

17- 
18. 

19. 

20. 

21. 
22. 

24. 

25- 
26. 

27. 

28. 

29- 
30. 

31- 
32. 


Right 
Ascen- 
sion. 


h  m 
1059 

8 
50.40 

50.64 

50.87 

51.08 

51.28 

51-47 
51-67 

51.87 

52.08 

52.31 
52.56 
52.81 

53.06 

53-31 
53-54 
53  76 

53-96 
54.15 
54.33 
54.51 

54.70 

54.91 
55-12 

55-34 

55.57 
55-80 

56.03 

56.25 

56.46 
56.66 

56.85 
57.02 


Dedi- 

nation 
South. 


9 
-84  7 

50.71 

5079 
50.88 

50-97 

51.06 

51-14 
51.21 
51.26 

51-32 
51-38 
51.46 

51-57 

51-70 
51.87 
53.06 

52.25 

52-45 
52-63 

5279 
52-95 

53.09 
53-22 

53-37 
53.53 

53-70 
53-89 
54." 
54-34 

54-59 
54-85 

55-" 
55-38 


9.78 
10^59" 

-84^  r 


-9-73 
56'.35 


52  ".51 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  Octantls. 

X  Octantls. 

(T  Octantls. 

V  Octantls. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Utmn 
Solar 
Dote. 

Right 

Aaoen- 

sion. 

Dcdi- 
natkm 

Mean 
Solar 
Data. 

Riffht 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Decli- 
nation 

Mean 
Solar 
Date. 

Right 

Asoen. 

sion. 

Dcdi- 
SmUh, 

Mean 
SoUr 
Date. 

Right 
Ascen- 
sion. 

Decli- 
natiun 
South. 

h    m 

0        / 

h    m 

e      t 

h  m 

•     t 

h   m 

•     t 

h    m 

0     1 

Jan. 

1245 

-8439 
It 

Jan. 

14  13 

-8316 

it 

Jan. 

18  3 

-8739 

Jan. 

19  2Z 

-8913 

If 

Jan. 

22  15 

-8624 

MM 

0.8 

s 
4329 

6.58 

0.8 

s 
52.06 

WW 

18.36 

0.9 

s 
54.81 

58.34 

I.O 

38.58 

61.71 

Z.I 

s 
27.96 

•  • 

40.28 

1.8 

43-54 

6.64 

1.8 

52.26 

18.29 

1.9 

54.99 

58.02 

2.0 

38.57 

61.39 

2.1 

27.74 

40.03 

2.7 

43-79 

6.70 

2.8 

52.46 

18.22 

2.9 

55.18 

57.70 

30 

38.56 

61.05 

3-1 

27.51 

39-79 

3-7 

44.04 

6.76 

3.8 

52.66 

18.16 

3-9 

55.38 

57-38 

4.0 

38.56 

60.69 

4.1 

27.26 

39-55 

4.7 

44-31 

6.83 

4.8 

52.88 

18.10 

4.9 

55.61 

57.04 

50 

38.59 

60.3a 

5.1 

27.00 

39-29 

57 

4458 

6.91 

5-8 

53." 

18.04 

5.9 

55.86 

56.69 

6.0 

38.70 

59-95 

6.1 

26.74 

39.01 

6.7 

44.87 

7.01 

6.8 

53-34 

18.00 

6.9 

56.14 

56-34 

7.0 

38.92 

59.57 

7.1 

26.49 

38.70 

7-7 

45-16 

7.14 

7-8 

53.58 

17.99 

7.9 

56.47 

56.00 

8.0 

39.26 

59.18 

8.1 

26.27 

38.37 

8.7 

45-44 

7-30 

8.8 

53.82 

18.00 

8.9 

56.83 

55.67 

9.0 

39-73 

58.78 

9.1 

26.07 

38.05 

9.7 

45-71 

7-48 

9.8 

54.06 

18.04 

9.9 

57.22 

55.36 

lO.O 

40.31 

58.40 

10. 1 

25.90 

3769 

10.7 

4596 

7.67 

10.8 

54.29 

18.10 

10.9 

57.62 

55.08 

II.O 

40.97 

58.05 

II. I 

25.75 

37.36 

II. 7 

46.19 

7.87 

11.8 

54.50 

18.18 

11.9 

58.01 

54.81 

II.9 

41.65 

57-72 

12.1 

25.62 

37-03 

12.7 

1 

46.41 

8.06 

12.8 

54.70 

18.35 

12.9 

58.40 

54.56 

12.9 

42.30 

57.41 

13.1 

25.51 

36.72 

13-7 

46.63 

8.23 

13.8 

54-90 

18.32 

13.9 

58.76 

54.32 

13-9 

42.89 

57-IO 

14.1 

25.39 

36.43 

14.7 

46.85 

8.40 

14.8 

55.09 

18.37 

14.9 

59.08 

54.08 

14.9 

43.40 

56.80 

I5-I 

25.25 

36.16 

15.7 

47-07 

8.5s 

15.8 

55.29 

18.41 

15.9 

59.39 

53.82 

15.9 

43-85 

56.49 

16. 1 

25-09 

35.88 

16.7 

47-30 

8.69 

16.8 

55-49 

18.43 

16.9 

59.70 

53-53 

16.9 

1 

44.26 

56.15 

17.1 

24.91 

35.58 

177 

47-55 

8.83 

17.8 

55-70 

18.44 

17.9 

60.03 

53.22 

17.9 

44.66 

55-79 

18. 1 

34.72 

35.27 

18.7 

47.81 

8-99 

18.8 

55.93 

18.46 

18.9 

60.39 

52,90 

18.9 

45.13 

55-41 

19.1 

24.53 

34.94 

19.7 

48.09 

9.18 

19.8 

56.17 

18.50 

19.9 

.60.80 

52.58 

19.9 

45.74 

55-02 

20.1 

24.35 

34.58 

20.7 

48.37 

9-39 

ao.8 

56.42 

18.56 

20.9 

61.25 

52.26 

20.9 

46.49 

54-63 

21. 1 

24.19 

34.20 

21.7 

48.64 

963 

21.8 

56.67 

18.65 

21.9 

61.74 

51-95 

21.9 

47.36 

54.25 

23.1 

24.06 

33.81 

22.7 

48.89 

9.89 

22.8 

56.91 

18.77 

22.9 

62.24 

51.68 

33.9 

48.34 

53.89 

23.1 

23.96 

33.4a 

23.7 

49.12 

10.15 

23.8 

57.14 

18.90 

23.9 

62.75 

51.44 

23.9 

49-37 

53-55 

24.1 

23.88 

33.04 

24.7 

49-33 

10.41 

24.7 

57.36 

19.05 

24.9 

6325 

51.21 

34.9 

50.40 

53-24 

25.1 

23.82 

32.68 

25.7 

49-53 

10.66 

25.7 

57.56 

19.19 

25-9 

63.73 

51.00 

25.9 

51.39 

52.94 

26.1 

23.76 

32.34 

26.7 

49.73 

10.90 

26.7 

57.76 

19.32 

26.9 

64.17 

50.80 

26.9 

52.31 

52.65 

27.1 

23.70 

32.01 

27.7 

49-92 

II. 13 

27.7 

57.96 

19-45 

27.9 

64.61 

50.60 

27,9 

53.17 

52-36 

28.1 

23.63 

31.69 

28.7 

50.12 

"•35 

28.7 

58.15 

19.56 

28.9 

65.04 

50.38 

28.9 

53.98 

52.07 

29.1 

23.55 

31-38 

29.7 

50.32 

11.57 

29.7 

58.34 

19.66 

29.9 

65.46 

50.14 

29.9 

54-78 

51.77 

30.1 

23.46 

31.05 

30-7 

50.54 

11.79 

30.7 

58.54 

19-75 

30.9 

65.88 

49.89 

30.9 

55.57 

51.45 

31. 1 

23.36 

30-71 

31-7 

50.76 

la.oo 

31.7 

58.76 

19.85 

31.9 

66.32 

49-63 

31.9 

56.37 

51.12 

32.1 

23.24 

30.36 

32.7 

50.99 

12.23 

32.7 

58.98 

19.95 

32.9 

66.79 

49.37 

32.9  57.23 1 

50.77 

33.1 

23-13 

30.00 

10.73 

10.68 

8.54        -8.48 

24.54       -24.52 

74.64     -74.63 

15.98            -15.94 

12''  45"      A 

^9».37 

14^  13"       o».04 

18^    4"      24*. 69 

\^  22°»     55».6s 

22^  15™       3i'.59 

^40. 

\9'      2: 

j".48 

-83^ 

16'    3* 

>".72    1 

-87^ 

39'     5i 

J  ".84  1 

-89" 

13'    5< 

>".44   1 

-86^ 

24'       : 

2i".39 

[Eph  14] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  Ootantls. 

6  Octantls. 

X  Octantls. 

(T  Octantts. 

V  OotentiB. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 

Right 

Dedi- 

Mean 

Biffht 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Dccfi- 

Mean 

Rieht 

Decli- 

Solar 

Aacen- 

nation 

Solar 

ABcen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

tBitiffli 

Date. 

sion. 

Stmtk. 

Date. 

sion. 

Souik. 

Date. 

sion. 

StMik. 

Date. 

sion. 

Souik, 

Date. 

sion. 

SoMii. 

h    m 

0     / 

■  h    m 

•     1 

h   m 

e       / 

h   m 

0     / 

h    m 

•    1 

Feb. 

la  45 

-«439 

It 

Feb. 

14  12 

-8316 

Feb. 

18    4 

-8739 
II 

Feb. 

19  21 

-8913 

Feb. 

22  15 

-8694 

II 

1-7 

s 
5099 

12.23 

1.7 

58.98 

19-95 

1.9 

s 
6.79 

49-37 

1.9 

8 
57.23 

50.77 

I.I 

s 
23.24 

30-36 

2.7 

51-23 

12.48 

2.7 

59-21 

20.06 

2-9 

7.28 

49.11 

2.9 

58.19 

50-42 

2.1 

23.13 

30,00 

3-7 

51-47 

12.75 

3-7 

59-44 

20.19 

3-9 

7.81 

48.85 

3.9 

59.26 

50.06 

3.1 

23.03 

29.62 

4-7 

51-70 

13.04 

4-7 

5967 

20.35 

4.9 

8.37 

48.60 

4.9 

60.44 

49.71 

4.1 

22.9s 

29.3a 

S-7 

51-92 

13-35 

5-7 

59-90 

20.53 

5-9 

8.96 

48-37 

5.9 

61.73 

49.37 

5.1 

22.89 

a8.8i 

6.7 

52-13 

13-67 

6.7 

60.13 

20.73 

6.9 

9-57 

48.17 

6.9 

63.11 

49.06 

6.0 

22.86 

28.39 

7.6 

52.32 

14.00 

7^7 

60.34 

20.95 

7-9 

10.18 

47.99 

7.9 

64.53 

48.77 

7.0 

22.85 

27.98 

8.6 

52.50 

14-33 

8,7 

.60.54 

21.18 

8.9 

10.77 

47.83 

8.9 

65.95 

48,50 

8.0 

22.87 

27.58 

9.6 

52.66 

* 

14.65 

9-7 

60.72 

21,41 

9.9 

11-33 

47.68 

9.9 

67.32 

48.25 

9-0 

22.90 

27.20 

I0.6 

52.81 

14.96 

10.7 

60.90 

21.62 

10.9 

11.87 

47-54 

10.9 

68.61 

48.01 

lO.O 

22.93 

26.83 

II.6 

52.97 

15-25 

11.7 

61.08 

21.82 

11.9 

12.39 

47.39 

II.9 

69.82 

47.76 

II.O 

22.95 

26.4S 

12.6 

53-14 

15.52 

12.7 

61.26 

• 

21.99 

12. 9 

12.89 

47.22 

12.9 

70.95 

47.49 

12.0 

22.96 

26.15 

13.6 

5332 

15-79 

13-7 

6r.45 

22.15 

13-9 

13.40 

47.02 

13-9 

72.04 

47.20 

13.0 

22.94 

25.81 

14.6 

53-52 

16.07 

14.7 

61:66 

22.31 

14.9 

1393 

46.81 

14.9 

73.17 

46.89 

14.0 

22.91 

25-45 

15.6 

53-73 

16.37 

15-7 

6Z.88 

22.48 

158 

14.50 

46.59 

15.9 

74.41 

46.57 

15.0 

22.87 

25.06 

16.6 

53.94 

16.69 

16.7 

62.11 

22.68 

16.8 

15. II 

46.38 

16.9 

75.78 

46.24 

16.0 

22.84 

24.66 

17.6 

54-14 

17.04 

17.7 

62.33 

22.91 

17.8 

15-75 

46.18 

17.9 

77.27 

45.92 

17.0 

22.83 

24.24 

18.6 

54.33 

17.41 

18.7 

62.54 

23.16 

18.8 

16.42 

46.00 

18.9 

78.88 

45-62 

18.0 

22.84 

23^) 

19.6 

54.50 

17.78 

19.7 

62.74 

2343 

19.8 

17.10 

45.85 

19.9 

80.54 

45-35 

19.0 

22.88 

23.36 

20.6 

54.65 

18.16 

20.7 

62.94 

23-71 

20.8 

17.76 

45.74 

20.9 

82.23 

45.10 

20.0 

22.94 

22.94 

21.6 

54-79 

18.53 

21.7 

63.12 

23-99 

21.8 

18.40 

45-64 

21.9 

83.87 

44.87 

21.0 

23.02 

22.54 

22.6 

54.92 

18.89 

22.7 

63.29 

24.26 

22.8 

19.01 

45-54 

22.9 

85.45 

44.66 

22.0 

23.12 

23.15 

23.6 

55-04 

19.22 

23-7 

63.44 

34.52 

23.8 

19-59 

4546 

23-9 

86.94 

44.45 

23.0 

23.22 

21.78 

24.6 

SS-16 

19-55 

24.7 

63-59 

24.76 

24.8 

20.16 

45-36 

24.9 

88.37 

44.24 

24.0 

23.31 

2143 

25.6 

55-29 

19.86 

«5-7 

63-75 

24.99 

25-8 

20.71 

45.25 

25.9 

89.76 

44.03 

24.9 

23.39 

21.09 

26.6 

55-42 

20.17 

26.7 

63.92 

25.22 

26.8 

21.26 

45.13 

26.9 

91.13 

43-80 

25-9 

23-46 

2a74 

27.6 

55-57 

20.49 

27.7 

64.10 

25-44 

27.8 

21.82 

45.00 

27.9 

92.51 

43.57 

26.9 

23.51 

20.38 

28.6 

55-72 

2o.8z 

28.7 

64.28 

25.66 

28.8 

22.40 

44.86 

28.9 

93.91 

43.32 

27.9 

23.55 

20.02 

29.6 

55-87 

21.15 

29.6 

64.46 

25-89 

29.8 

23.01 

44.71 

29.9 

95.38 

43.06 

28.9 

23.59 

19.65 

30.6 

56.03 

21.49 

20.6 

64.66 

26.14 

30.8 

23.65 

44.57 

30.9 

96.94 

42.80 

29.9 

23.65 

19.96 

10.73        -10.69 

8.54        -«.48 

24.52         -24.50 

74.38       -74.37 

15.96        -15-93 

I2*»  45«      49'-27 

14H  13a       o",04 

itf»    4"     24*.69 

i9»»  22«     5S«.65 

22*  i5»     3r*.59 

^40. 

J9'      2: 

5".48   1 

-83^ 

16'    3< 

D".72     1 

-87° 

39'     5: 

2".84   1 

-«9° 

13'     5< 

3".44   1 

-86*' 

24'       1 

«".39 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  OctantiB. 

d  Octantts. 

X  Ootentls. 

<r  Oofantls. 

t;  Oetantls. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mnifi 
SoUr 
Date. 

Right 
Afcen- 

Decli- 
nation 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decfi- 
nation 
Sonik. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
Stmtk. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
SotUk, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

h    m 

0     / 

h    m 

0     / 

h   m 

0     / 

h    m 

•     $ 

h    m 

0     / 

Mar. 

"45 

-8439 

Mar. 

14  13 

-«3i6 

n 

Mar. 

18    4 

-8739 

Mar. 

19  22 

-8913 

II 

Mar. 

22  15 

-8624 

It 

1.6 

55.87 

21.15 

1.6 

s 
4.46 

25-89 

1.8 

s 
23.01 

44.71 

1.9 

35.38 

43.06 

1.9 

s 

23.65 

19.26 

a.6 

56.03 

21.49 

2.6 

4.66 

26.14 

2.8 

23.65 

44-57 

2.9 

36-94 

4a  .80 

2.9 

23-71 

18.86 

3.6 

56.19 

21.86 

3.6 

4.86 

26.41 

3.8 

24.32 

44.44 

3.9 

38.61 

42.54 

3.9 

23.79 

18.45 

4.6 

56.33 

22.25 

4.6 

5.05 

26.70 

4.8 

25.01 

44.32 

4.9 

40.38 

42.29 

4.9 

2390 

18.02 

5.6 

56.46 

22.66 

5.6 

5.23 

27.01 

5.8 

25.71 

44.23 

5.9 

42.25 

42.05 

5.9 

24.03 

17.60 

6.6 

S^'57 

23.07 

6.6 

5.40 

27-34 

6.8 

26.4a 

44.17 

6.9 

44.18 

41.84 

6.9 

24.19 

17.19 

7.6 

56.66 

23-49 

7.6 

S.56 

27.69 

7.8 

27.12 

44.13 

7-8 

46.10 

41.67 

7.9 

24.37 

16.81 

8.6 

56.74 

23.89 

8.6 

5.70 

28.03 

8.8 

27.80 

44.11 

8.8 

47.96 

41.51 

8.9 

24.56 

16.44 

9.6 

56.81 

24.27 

9.6 

5.84 

28.36 

9.8 

28.45 

44.10 

9.8 

49.75 

41.36 

9.9 

24.74 

16.08 

Z0.6 

56.87 

24.64 

10.6 

5-97 

28.67 

10.8 

29.06 

44-08 

10.8 

51.45 

41.22 

10.9 

24.90 

15-74 

11.6 

56-95 

24.99 

II. 6 

6.10 

28.96 

11.8 

29.65 

44.04 

11.8 

53-06 

41-07 

IX.9 

25.03 

15-41 

X2.6 

57.04 

25-33 

12.6 

6.24 

29-23 

12.8 

30.23 

43.98 

12.8 

54.62 

40.89 

12.9 

25.15 

15-07 

13.6 

57-14 

25.67 

13.6 

6-39 

29.49 

13.8 

30-83 

43-91 

13-8 

56.18 

40.69 

13.9 

25.26 

14.71 

14. 6 

57.26 

26.02 

X4.6 

6.55 

29.76 

14.8 

31.45 

43.83 

14.8 

57.81 

40.48 

14.9 

25.37 

14-33 

15-6 

57.39 

26.39 

15.6 

6.72 

30.04 

15.8 

32.11 

43.74 

15.8 

59.55 

40.26 

15.9 

25.49 

13-93 

16.5 

57.51 

26.78 

16.6 

6.89 

30.35 

16.8 

32-81 

43.66 

16.8 

61.41 

40.05 

16.9 

25.64 

13.52 

17-5 

57.61 

27.19 

17.6 

7.06 

30.69 

17.8 

33.53 

43.60 

17.8 

63-37 

39-85 

17.9 

25.82 

1311 

i8-5 

57.70 

27.6a 

18.6 

7.22 

31.05 

18.8 

34.26 

43-57 

18.8 

65.40 

39.68 

18.9 

26.02 

12.72 

19.5 

57.77 

28.06 

19.6 

7.36 

31-41 

19.8 

34-99 

4358 

19.8 

67.46 

39-54 

19.9 

26.24 

12.33 

ao.5 

57.82 

28.48 

20.6 

7.49 

31.78 

20.8 

35.69 

43-60 

20.8 

69.48 

39.42 

20.9 

26.48 

11.96 

".5 

57.85 

28.89 

21.6 

7.60 

39.15 

21.8 

36.36 

43.63 

21.8 

71.44 

39.32 

21.9 

26.71 

11.62 

aa.5 

57.88 

29.27 

22.6 

7.70 

32-50 

22.8 

37.00 

43.68 

22.8 

73-30 

39-23 

22.9 

26.94 

11.30 

23-5 

57.90 

29.65 

23.6 

7.80 

39.83 

23.8 

37-61 

43.72 

23.8 

75.07 

39.15 

23.9 

27.16 

11.00 

345 

57.93 

30.01 

24.6 

7.90 

33.15 

24.7 

38.19 

43.75 

24.8 

76.78 

39.05 

24.9 

27.37 

10.69 

35.5 

57.97 

30.36 

25.6 

8.01 

33-46 

25.7 

38.77 

4376 

25.8 

78.46 

38.94 

25.9 

27.56 

10.38 

26.5 

58.0a 

30-70 

26.6 

8.12 

33-76 

26.7 

39.36 

43-77 

26.8 

80.13 

38.83 

26.9 

27.74 

10.07 

27-5 

58.07 

31.05 

27.6 

8.23 

34.05 

27.7 

3996 

43.76 

27.8 

81.80 

38.70 

27.9 

27.91 

9-75 

28.5 

58-13 

31.41 

28.6 

8.35 

34.35 

28.7 

40.57 

43.75 

28.8 

83.52 

38.57 

28.9 

28.09 

9.41 

295 

58.20 

31.78 

29.6 

8.48 

34.66 

29.7 

41.21 

43.74 

29.8 

85.32 

38.43 

29.9 

28.27 

9.05 

30.  s 

58.26 

39.17 

30.6 

8.61 

35-00 

30.7 

41.87 

43-73 

30.8 

87.19 

38.29 

30.9 

28.47 

8.69 

3^'S 

58.31 

39-58 

31-6 

8.74 

35-35 

31.7 

42.56 

43-74 

Z^'^ 

89.15 

38.15 

31.9 

28.70 

8.32 

32.5 

58.35 

32.99 

32.6 

8.86 

35.72 

32-7 

43.26 

43-77 

32.8 

91.20 

38.03 

32.9 

28.95 

7-95 

10.74       -10.69 

8.54        -8.48 

24.51       -24.49 

74.21       ^4.20 

15.94 

-15.91 

13^  45"      49'-27 

j^h  i^M      ©■.04 

i8»»    4m     24«.69 

19^  22"     55".65 

22«»   15m 

3i'.59 

-«4^ 

39'       a 

3".48 

-«3" 

16'     3 

0  .72 

-87- 

39'      5 

2". 84 

-89^ 

13'     5 

o".44    1 

-Sd** 

24' 

2i".39 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  Octantls. 

6 

Octentis. 

X  Ootantls. 

(T  OofantlB. 

V  Octantis. 

Mag.  5.4 

Mag.  4.1 

M^.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 

Ascen- 

^on. 

Decli- 
nation 
Souih, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
Souih. 

Mean 
Solar 
Date. 

Right 
Ascen- 

Decfi. 
nation 
SomA. 

h    m 

a      / 

h    m 

•     f 

h    m 

p     / 

h    m 

0     / 

h    m 

• 

Apr. 

12  45 

-8439 

Apr. 

14  13 

-8316 
if 

Apr. 

18  4 

-8739 
If 

Apr. 

1923 

"8913 

If 

Apr. 

22  15 

n 

I-S 

58.35 

32.99 

1.6 

8.86 

35.72 

1.7 

s 
43.26 

43-77 

1.8 

8 
31.20 

38.03 

1.9 

s 
28.95 

67.9s 

»-5 

58.37 

33.42 

2.6 

8.97 

36.10 

2.7 

43-97 

43.83 

2.8 

33.31 

37-94 

2.9 

29.22 

67.60 

35 

58.38 

33.85 

3-6 

9.07 

36.50 

3.7 

44.66 

43.91 

3.8 

35-44 

37.88 

3-9 

29.52 

67.27 

4.5 

58.37 

34.28 

4.6 

9.16 

36.90 

4.7 

45.34 

44.01 

4.8 

37.53 

37.84 

4.9 

29.83 

66.95 

5-5 

58.35 

34.68 

5.6 

9.23 

37.29 

5.7 

45.99 

44.13 

5.8 

39-53 

37.82 

5.9 

30.14 

66.66 

6.5 

58.33 

3506 

6.6 

9.29 

37.65 

6.7 

46.59 

44.25 

6.8 

41.44 

37.81 

6.9 

30.43 

66.39 

7-5 

58.31 

35.42 

7-5 

935 

38.00 

7.7 

4>.i6 

44.3s 

7.8 

43.24 

37.79 

7.9 

30.70 

66.13 

8.5 

58.30 

35.76 

8.5 

9.42 

38.33 

8.7 

47.72 

44.43 

8.8 

44.96 

37.75 

8.9 

30.95 

65.86 

9.S 

58.30 

36.10 

9.5 

9.49 

38.65 

9.7 

48.30 

44.49 

9.8 

46.67 

37.69 

9.9 

31.18 

65-58 

10.5 

58.31 

36.45 

10.5 

9.58 

38.96 

10.7 

48.89 

44.54 

10.8 

48.41 

37.61 

10.9 

31.40 

65.28 

"■5 

58.34 

36.82 

"5 

9.68 

39.29 

11.7 

4951 

44.58 

11.8 

50.23 

37.52 

11.9 

31.63 

64.96 

12.5 

58.37 

37.21 

".5 

9.78 

39.64 

12.7 

50.16 

44.63 

12.8 

52.16 

37.43 

12.9 

31.88 

64.63 

13- 5 

58.38 

37.62 

13.5 

9.88 

40.01 

13.7 

50.84 

44.69 

13.7 

54.19 

37.35 

13.9 

32.15 

64.28 

14.5 

58.38 

38.04 

14.5 

9.97 

40.40 

14.7 

51.53 

44.78 

14.7 

56.30 

37.30 

14.9 

32.45 

63-95 

«5-5 

58.36 

38.46 

15.5 

10.05 

40.80 

15.7 

52.22 

44.90 

15.7 

58.44 

37.28 

15.9 

32.78 

63.64 

16.5 

58.32 

38.87 

16.5 

10. 1 1 

41.21 

16.7 

52.89 

45.04 

16.7 

60.55 

37.28 

16.9 

ZZ-^^ 

63-36 

17.5 

58.27 

39.27 

17.S 

10.16 

41.61 

17.7 

53.52 

45.20 

17.7 

62.60 

37.30 

17.9 

33.47 

63-09 

18.5 

58.21 

39.64 

18.5 

10.19 

41.99 

18.7 

54." 

45-37 

18.7 

64-54 

37.33 

18.9 

33.81 

62.85 

«9-5 

58.14 

40.00 

19.5 

10.22 

42.36 

19.7 

54.66 

45.53 

19.7 

66.39 

37.38 

19.9 

34.14 

62.63 

20.5 

58.07 

40.34 

20.5 

10.25 

42.72 

20.7 

55.18 

45.69 

20.7 

68.15 

37.43 

20.8 

34.45 

6242 

ai-5 

58.01 

40.67 

21.5 

10.28 

43.06 

21.7 

55.69 

45.84 

21.7 

69.84 

37.47 

21.8 

34.75 

63.21 

22.4 

57.96 

40.99 

22.5 

10.32 

43.38 

22.7 

56.20 

45-97 

22.7 

71.50 

37.48 

22.8 

3503 

61.99 

234 

57.92 

41.31 

23-5 

10.36 

43.69 

23.7 

56.72 

46.09 

237 

73.16 

37-49 

23.8 

35.31 

61.77 

24.4 

57.89 

41.63 

24.5 

10.41 

44.01 

24.7 

57.25 

46.20 

24.7 

74.85 

37.49 

24.8 

35.58 

61.53 

25-4 

57.86 

41.97 

25-5 

10.46 

44-34 

25.7 

57.80 

46.31 

25-7 

76.59 

37.48 

25.8 

35.86 

61.38 

26.4 

57.83 

42.31 

26.5 

10.51 

44.68 

26.7 

58.37 

46.43 

26.7 

78.39 

37.48 

26.8 

36.16 

61  .q3 

27.4 

57-79 

42.67 

27.5 

10.56 

45.04 

27.7 

58.96 

46.56 

27.7 

80.27 

37.48 

27.8 

36.47 

60.77 

28.4 

57.74 

43.04 

28.5 

10.61 

45-41 

28.7 

59.56 

46.70 

28.7 

82.23 

37.49 

28.8 

36.80 

60.50 

29.4 

57.68 

43.43 

29.5 

10.65 

45.80 

29.6 

60.18 

46.87 

29.7 

84.25 

37.53 

29.8 

37.15 

60.35 

30-4 

57-6o 

43.81 

30.5 

Z0.68 

46.20 

30.6 

60.78 

47.06 

30.7 

86.28 

37.59 

30.8 

37.5« 

60.01 

3^-4 

57.51 

44.19 

31.5 

10.69 

46.60 

31.6 

61.37 

47.27 

31-7 

88.28 

37.68 

31.8 

37.91 

59.80 

10.; 

rs       -10.70 

8. 

54        -8.48 

24.52       -24.50 

74.13      -74.12 

15.93 

-15.90 

i2»'  45""      49'-27   1 

14^ 

13°       o'».o4 

18^    4*     24».69 

19^  22™     55».65 

22*»  I5»       3i'.59 

-«4°  • 

J9'      2; 

J".48   1 

-«3" 

16'     3< 

y'.^2  \ 

-87^ 

39'     5' 

»".84   1 

-89^ 

13'     5< 

3".44    1 

-86^ 

24' 

31'. 39 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Octentls. 

6  Oofantts. 

X 

OctantiB. 

(T  Ootantls. 

V  OotantiB. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

M^.  5-5 

Mag.  5.7 

Mean 
Solar 
Date. 

Riffat 

Aaoen- 

sioci. 

Dedi- 
nation 

Mean 

Sdar 
Date. 

Right 

Aflcen- 

saon. 

Dedi- 
nation 
Souik, 

Mean 
Sdar 
Date. 

Right 

Aacen- 

aion. 

Decli- 
nation 
South. 

Mean 

Solar 
Date. 

Right 

Aaoen- 

sioo. 

Decli- 
nation 
Sowlk. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Ded^ 
nation 
Stmlk, 

h    m 

•     / 

h   m 

0     / 

h   m 

•     / 

h    m 

0     1 

h    m 

0     1 

May 

"45 

-8439 
ft 

May 

1413 

-8316 

May 

18  5 

-8739 
It 

May 

1924 

-8913 

May 

32  15 

-8623 
II 

1.4 

s 
5751 

44.19 

1-5 

8 
10.69 

46.60 

1.6 

8 
1.37 

47.27 

1.7 

8 
28.28 

37-68 

1.8 

9 
3791 

59.80 

2.4 

57-40 

44.55 

2.5 

10.69 

47.00 

2.6 

1.93 

47.50 

2.7 

30.21 

37.79 

2.8 

38.30 

59.61 

3-4 

57-28 

44.89 

3.5 

10.69 

47.37 

3.6 

2.43 

47-74 

3-7 

32.04 

37.91 

3.8 

38.69 

59.44 

4.4 

57-17 

45.21 

4.5 

10.67 

47.72 

4.6 

2.9X 

47.96 

4.7 

33.76 

38.02 

4.8 

3905 

59-29 

5-4 

57-06 

45.50 

5-5 

10.66 

48.05 

5.6 

3.36 

48.16 

5.7 

35.38 

38.13 

5-8 

39-37 

59-14 

6.4 

56.97 

45.78 

6.5 

10.66 

48.36 

6.6 

3.80 

48.34 

6.7 

36.94 

38.30 

6.8 

39-68 

58.98 

7-4 

56.90 

46.07 

7-5 

10.67 

48.67 

7.6 

4-25 

48.51 

7.7 

38.51 

38.27 

7.8 

39-98 

58.81 

8.4 

56.83 

46.37 

8.5 

10.69 

48.98 

8.6 

4.73 

48.66 

8.7 

40.13 

38.32 

8.8 

40.28 

58.61 

9.4 

56.77 

46.69 

9-5 

10.71 

49.31 

9.6 

525 

48.81 

9.7 

41.83 

38.35 

9.8 

40.59 

58.40 

X0.4 

56.70 

4703 

10.5 

10.73 

49.65 

10.6 

5.80 

48.97 

X0.7 

43.63 

38.39 

10.8 

40.91 

58.18 

11.4 

56.62 

47.37 

11.5 

10.75 

50.01 

11.6 

6.35 

49.16 

11.7 

45-53 

38.46 

11.8 

41.26 

57.97 

12.4 

56.53 

47.73 

12.5 

10.75 

50.39 

12.6 

6.90 

49-38 

12.7 

47.48 

38.56 

12.8 

41.64 

57.77 

13-4 

56.40 

48.08 

13.5 

10.74 

50.78 

13.6 

7-44 

49.62 

13.7 

49-39 

38.68 

13.8 

42.05 

57.59 

14.4 

56.27 

48.42 

14.4 

10.73 

51.17 

14.6 

7.94 

49.88 

14.7 

51-24 

38.82 
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42.46 

57.44 

15-4 

56.13 

48.73 
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10.68 

51.54 

15.6 

8.40 

50.15 

15-7 

53.00 

38.98 

15.8 

42.87 

57.32 

16.4 
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49.02 

16.4 

10.64 

51.89 

16.6 

8.82 

50.42 

16.7 

54.64 

39.16 

16.8 

43.26 

57.33 

17.4 

55.83 

49.29 

17.4 

10.59 

52.22 

17.6 

9.20 

50.68 

17.7 

56.18 

39-33 

17.8 

4363 

57  14 

18.4 

55.68 

49-55 

18.4 

10.54 

52.53 

18.6 

9.56 

50.93 

18.7 

57.64 

39-49 

18.8 

4398 

57-05 

19-4 

55.54 

49-79 

19.4 

10.49 

52.82 

19.6 

9.92 

51.17 

19.7 

5903 

3964 

19.8 

44.32 

56.96 
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55-41 

50.02 

20.4 

10.45 

53-11 

20.6 

10.29 

51.39 

20.6 

60.40 

39-78 

20.8 

44.65 

56.87 

2Z.4 

55.29 

50.25 

21.4 

10.42 

53-39 

3X.6 

10.66 

51.60 

31.6 

61.78 

3991 

21.8 

44.97 

56.77 

22.4 

55.18 

50.50 

22.4 

10.39 

53-67 

22.6 

11.04 

51.81 

32.6 

63.19 

40.04 

22.8 

45.29 

56.66 

a3-4 

55.07 

50.75 

23.4 

10.37 

53.96 

33.6 

11.44 

53.02 

23.6 

64.65 

40.16 

33.8 

45.62 

56.54 

24-4 

54.96 

51.02 

24.4 

10.35 

54.27 

24.6 

11.85 

52.24 

24.6 

66.19 

40.28 

24.8 

45.96 

56.42 

aS-4 

54.84 

51-30 

254 

10.33 

54.60 

35.6 

12.28 

52.47 

25.6 

67.78 

40.40 

25.8 

46.32 

56.29 

36.4 

54.70 

51-58 

26.4 

10.30 

54.93 

26.6 

12.71 

52.72 

26.6 

6943 

40.55 

26.7 

46.70 

56.17 

27.4 

54.55 

51-87 

27.4 

10.36 

55-28 

27.6 

13.14 

53 -oo 

27.6 

71. II 

40.72 

27.7 

47.10 

56.07 

28.3 

54.39 

52.16 

28.4 

10.20 

55-63 

28.6 

13-55 

53-29 

28.6 

72.76 

40.92 

28.7 

47.52 

55-99 

293 

54.21 

52.43 

29-4 

10.13 

55-97 

29.6 

13.93 

53.60 

29.6 

74-34 

41.14 

29.7 

47.94 

55.93 

30.3 

54-02 

52.68 

30.4 

10.05 

56.30 

30.6 

14.26 

53.92 

30.6 

75.82 

41.38 

30.7 

48.35 

55.89 

31-3 

53.83 

52.90 

31-4 

9.96 

56.61 

31.6 

14.55 

54.23 

316 

77.18 

41.62 

31.7 

48.74 

55.87 

3«-3 

53.65 

53  10 

32.4 

9.87 

56.89 

32.6 

14.82 

54.52 

32.6 

78.43 

41.85 

32.7 

49.11 

55.86 

10.75       -10.71 

.   8.5s        -8.49 

24. 

53      -«4.5i 

74.17         -74.16 

15.92         -15.89 

12*  45"      49*-a7 

14^  13m       Qi  0^ 
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i9*»  22'*     55".65 

33*»  15"       3i'.59 

-84**  3 

\9'      2'< 

J".48    1 

-83" 

16'     3< 

>".72   1 
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39'     5^ 

i".84   1 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  OotentlB. 
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Right 

Ascen- 

sion. 

DecU- 
nation 
Simth. 

Mean 

Solar 
Date. 

Rleht 
Ascen- 
sion. 

Decli- 
nation 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
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h    m 
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• 

-«439 
ft 

June 

14  13 

-8316 
It 

June 

«8    S 

a 

-8739 

June 

1925 

-8913 
ft 

June 

22  15 

9 

-8623 

It 

1-3 
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54.52 

1.6 

9 

18.43 

41.85 
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49.11 

55.86 

2.3 

53.4« 

53.28 

2.4 

9-79 

57.14 

2.6 

15-07 

54-79 

2.6 

19.58 

42.06 

2.7 

49-45 

55-85 
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53-33 

53-45 

3-4 

9.72 

57.38 
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15-32 

55-04 
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42.24 
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4.3 

53-19 

53.63 
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9.66 

57.63 

4.6 
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55.28 

4.6 

21.84 

42.41 

4.7 
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5.3 
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53.83 
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9.61 

57.88 

5-5 

15-88 

55.51 

5.6 

33.07 

42.56 
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52.93 

54.04 

6.4 
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58.15 

6.5 

16.21 

55.74 
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24.39 

42.72 

6.7 

50.73 
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7-3 

52.79 

54.27 

7-4 

9-51 

58.44 

7.5 

16.56 

55.98 
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25.79 

42.89 
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51.08 

55-59 

8.3 

52.63 

54.51 

8.4 

9-45 

58.74 

8.5 

16.91 

56.26 

8.6 

27.25 

43.08 

8.7 

51.46 

55-52 

9-3 

52.45 

54.75 

9-4 

9-38 

59.05 

9.5 

17-25 

56.57 

9.6 

28.71 

43.30 

9-7 

51-86 

55-48 

10.3 

52.26 

54.98 

10.4 

9.29 

59.36 

10.5 

17-55 

56.89 

10.6 

30.12 

43-55 

10.7 

52.27 

55-47 

"3 

52.05 

55-19 

11.4 

9.18 

59-66 
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17.81 

57.22 
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31.43 

43.81 

11.7 

52.68 

55-49 
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51.83 

55.37 

12.4 

9.07 

59.94 
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18.04 

57.56 

12.6 

32.62 

44.09 
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53.07 

55-53 
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55.53 

13.4 

8.96 
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18.23 

57.89 

13.6 
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8.84 
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8.61 
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18.65 
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16.7 

54.45 

5576 

17.3 

50.86 
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8.51 
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17.5 
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59.06 
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45.38 
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55.80 
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50.69 

56.11 

18.4 
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38.05 
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18.7 
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50.53 

56.24 
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61.43 
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38.95 
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61.63 

ao.5 
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8.14 

61.85 
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19.46 
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56.65 
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62.09 

22.5 

19.66 

60.41 
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46.49 

22.7 

56-34 
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49.8a 

56.81 

23.3 
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62.33 

23.5 

19.86 

60.72 

23.6 

43.02 

46.74 

23.7 

56.71 
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49.61 

56.96 

24.3 

7.83 

62.58 
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20.04 
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24.6 

44.08 
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57.22 

26.3 

7.56 
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26.5 

20.32 

61.72 
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47.63 
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57.86 

56.30 

27-3 

48.93 

57.30 
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7.42 

63.27 

27-5 

20.39 

62.07 

27.5 

46.78 

47.95 
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58.22 

56.33 

28.3 

48.70 

57-37 

a8.3 

7.27 

63.45 

28.5 

20.41 

63.41 

28.5 

47.43 

48.26 

28.7 

58.56 

56.47 

29-3 

48.48 

57.42 

29-3 

7.1a 

63.60 

29.5 

20.42 

62.73 

29.5 

47.97 

48.5s 

29.7 

58.87 

56.61 
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48.28 

57.46 
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6.98 

63.74 

30.5 

20.42 

63.02 

30.5 

48.45 

48.83 

30.7 

59.16 

56.74 
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6.86 
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20.43 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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57-55 
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6.75 
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20.47 
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49.44 

49.32 
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59-68 

56.95 
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47.76 

57-61 
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6.65 

4.14 

3.5 

20.53 

3.80 
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49-54 
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59-95 

57.03 

4.2 

47-59 

57.68 

4.3 
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20.62 
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60.24 
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47-41 
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47.21 
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6.31 
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6.5 

20.81 

4.66 

6.5 

52.30 

50.31 

6.6 

60.88 

57.26 

7.2 

46.99 

57-93 

7-3 

6.17 

4.86 

7-5 

20.89 

4.99 

7.5 

53-04 

50.61 

7-6 

61.23 

57.38 

8.2 

46.76 

58.00 

8.3 

6.02 

5-04 

8.5 

20.92 

5-33 

8.5 

53.70 

50.93 

8.6 

61.58 

57-53 

9.2 

46.52 

58.05 

9-3 

5-86 

5-21 

9.5 
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5.68 
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51.26 

9.6 

61.92 

57-70 
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46.29 

58.07 
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6.02 
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46.05 

58.06 
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5-53 
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6.35 
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45.82 
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12.3 

5.36 
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12.4 
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6.66 
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52.25 

12.6 

62.79 

58.30 

13.2 

45.61 

58.00 

13-3 

5-20 

5-63 

13.4 

20.52 

6.95 

13-5 

55-29 

52.55 

13.6 

63.04 

58-49 

14.2 

45-41 

57.95 

14.3 

5.05 

5-70 

14.4 

20.41 

7.22 
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55.40 
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14.6 
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58.68 
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4.91 
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20.29 

7.48 
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58.86 

16.2 

45-04 

57.87 
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4-77 

5.81 
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7-73 

16.5 
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53-38 

16.6 
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59-03 

17.2 

44.86 

57-84 

17.3 

4.64 

5.88 

17.4 

20.10 

7.98 

17-5 

55.81 

53.64 

17.6 

63.94 

59-20 

18.2 

44.69 

57.82 

18.3 

4.51 
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20.03 

8.24 

18.5 

56.04 

53.90 
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59-36 

19.2 

44.51 

57.82 
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4.37 

6.05 

19.4 

19.97 

8.51 
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56.32 

54.17 

19.6 

64.42 

59.51 

30.2 

44.31 

57.81 

20.3 

4.23 

6.x6 

20.4 

19.91 

8.79 

20.5 

56.63 

54.45 

20.6 

64.68 

59-67 

21.2 

44.09 

57-81 

21.3 

4.08 

6.27 

21.4 

19.84 

9.09 

21.5 

56.95 

54.75 

21.6 

64.95 

59-84 

22.2 

43.87 

57-80 

22.3 

3-92 

6.37 

22.4 

19-75 

9-40 

22.5 

57.23 

55-08 

22.6 

65.24 

60.04 

23.2 

4364 

57.78 

23.3 

3-75 

6.47 

234 

19.63 

9.73 

23-5 

57.43 

55-42 

23.6 

65.53 

60.26 

24.2 

43.41 

57-73 

24.3 

3-57 

6.55 

24.4 

19.48 

10.06 

24-5  '  57-51 

1 
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24.6 
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60.50 

35.2 

43.18 

57-65 
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3.38 

6.59 

25.4 
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56.11 
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66.04 

60.76 

36.2 

42.96 

57-55 

26.2 

3.20 

6.61 

26.4 

19.04 

10.67 

26.5 

57-27 

56.45 

26.6 

66.25 

61.03 

37.2 

42.75 

57-44 

27.2 

3-03 

6.61 

27-4 

18.79 

10.94 

27-5 

57-00 

56.75 

27.6 

66.44 

61.28 

38.2 

42.56 

57-32 

28.2 

2.87 

6.60 

28.4 

18.54 

11.18 

28.5 

56.69 

57.03 

28.6 

66.60 

61.52 

39.2 

42.39 

57.20 

39.2 

2.73 

6.58 

29.4 

18.30 

11.40 

29.5    56.40 
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29.6 
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61.74 

30.2 

42.23 

57.10 

30.2 

2.59 

6.57 

30.4 

18.10 

11.60 

30.5    56.18 

57.53 

30.6 

66.89 

61.94 

312 

43.07 

57.01 

31.2 

2.46 

6.57 

31.4 

17.92 

11.81 

31.5    56.04 

57-77 

31.6 

6705 

62.14 

32.2 

41.91 

56.94 

32.2 

2.33 

6.59 

32.4 

17.76 

12.04 

32.4  ,  55-97 

58.03 

32.6 

67-24 

62.33 

10.76           -10.71 

8.55 

-8.49 

34.58       - 

^4.56 

74.55       -74-54 

15.92         -15-89 

13^  45"      49'-27 

14*"  13"" 

o".04 

!&"    4=*     i 

»4'.69 

19^  22™     55".65 

22h  I^m          3I-.59 

-«4**  39'      a3".48 

-83**  16'     3 

0".72 

-87°  39'     5 

2".84 

-89**  13'     50-.44 

-86°  24'       21  ".39 

[Bph  14 

1 
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AUGUST,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  OctantlB. 

6  Octantis.       | 

X  Ootantls. 

ff  OctentlB. 

Mag.  5.4 

Mag.  4. 

I 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 

SoUr 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
South. 

Mean 
Solar 
Date. 

Riidit 

Aacco- 

sion. 

Dcdi- 
natkm 
South. 

h    m 

0     / 

h    m 

0     1 

h  m 

•     1 

h   m 

0     / 

h    m 

•        9 

Aug. 

"45 

-8439 

Aug. 

14  12 

-8317 

Aug. 

18  s 

-8740 

It 

Aug. 

1925 

"8913 
§1 

Aug. 

22  16  -86  34 

m                             " 

1.2 

8 
41.91 

56.94 

1.2 

9 
62.33 

6.59 

1.4 

8 
17.76 

12.04 

1.4 

8 

55-97 

58.03 

1.6 

8 
724 

2.33 

2.2 

41-73 

56.87 

2.2 

62.19 

6.62 

2.4 

17.61 

12.30 

2.4 

55.97 

58.30 

2.6 

7-44 

2.52 

3-2 

41.54 

56.81 

3-2 

62.03 

6.67 

3.4 

17.44 

12.57 

3-4 

55-95 

58.59 

3-6 

7.66 

2.74 

4.2 

41.33 

56.73 

4.2 

61.87 

6.71 

4.4 

17.24 

12.86 

4.4 

55.86 

58.91 

4.6 

7.89 

2.99 

5-2 

41. II 

56.63 

5-2 

61.69 

6.72 

5.4 

17.00 

13.15 

5.4 

55.66 

59.24 

5-6 

8.11 

3.26 

6.2 

40.88 

56.50 

6.2 

61.50 

6.72 

6.4 

16.72 

13-44 

6.4 

55-33 

59.58 

6.6 

8.30 

3-54 

7.2 

40.67 

56.35 

7-2 

61.31 

6.70 

7.4 

16.40 

13-72 

7.4 

54.88 

59.91 

7.6 

8.47 

3.84 

8.2 

40.47 

56.18 

8.2 

61.13 

6.65 

8.4 

16.05 

13.98 

8.4 

54.31 

60.22 

8.5 

8.62 

4.14 

9.1 

40.28 

55.99 

9-2 

60.95 

6.57 

9.4 

15-69 

14.21 

9-4 

53.67 

60.51 

9-5 

8.74 

4.44 

10. 1 

40.11 

55-80 

10.2 

60.79 

6.49 

10.4 

15-33 

14.42 

10.4 

52.99 

60.79 

10.5 

8.84 

4.73 

II. I 

39-94 

55.61 

II. 2 

60.63 

6.40 

11.4 

14.98 

14.61 

11.4 

52.30 

61.05 

"5 

8.92 

5.01 

12. 1 

39-79 

55-43 

12.2 

60.48 

6.30 

12.4 

14.64 

14.79 

12.4 

51-63 

61.30 

12.5 

8.99 

5-»« 

I3.I 

3965 

55.25 

13-2 

60.34 

6.21 

13.4 

14.31 

14.97 

13-4 

51.00 

61.55 

13-5 

9-07 

5.53 

14. 1 

39.51 

55.08 

14.2 

60.20 

6.13 

14.4 

14.00 

15-14 

14.4 

50.41 

61.78 

14.5 

9.16 

5-78 

I5-I 

39.36 

54.92 

15-2 

60.06 

6.06 

• 

15-4 

13-71 

15.32 

15-4 

49-89 

62.01 

15-5 

9.26 

6.03 

16. 1 

39.21 

54.77 

16.2 

59-92 

6.00 

16.4 

13.43 

15.52 

16.4 

49.41 

62.26 

16.5 

9-37 

6.27 

17.1 

39-05 

54.63 

17.2 

59.78 

5.96 

17.3 

13.15 

15.73 

17.4 

4«.95 

62.53 

17.5 

9.50 

6.52 

18. 1 

38.87 

54.48 

18.2 

59.62 

5.91 

18.3 

12.85 

15.96 

18.4 

48.48 

62.81 

18.5 

9.64 

6.79 

19. 1 

38.69 

54.32 

19.2 

59-45 

5.86 

19-3 

12.52 

16.20 

19.4 

47.95 

63.10 

19.S 

9-77 

7.08 

20.1 

38.50 

54-14 

20.2 

59.28 

5-79 

20.3 

12.16 

16.43 

20.4 

47-32 

63.40 

20.5 

9.89 

7-39 

21. 1 

38-32 

53-94 

21.2 

59-" 

5-70 

21.3 

11.76 

16.66 

21.4 

46.56 

63.70 

21.5 

9.99 

7-71 

22.1 

38.14 

53-71 

22.2 

58.94 

5.58 

32.3 

11.32 

16.87 

22.4 

45.66 

6399 

22.5 

10.06 

8.04 

23.1 

37.98 

53-46 

23.2 

58.77 

5.44 

23.3 

10.86 

17.05 

23-4 

44.65 

64.25 

23.5 

10.10 

8.37 

24.1 

37.84 

53-20 

24.2 

58.61 

5.28 

24.3 

10.41 

17.20 

24.4 

43.58 

64.49 

24.5 

10. 1 1 

8.68 

25-1 

37-73 

52-95 

25.2 

58.47 

5-11 

25.3 

9.98 

17.33 

25.4 

42.52 

64.70 

25.5 

10.10 

8.97 

26.1 

37.63 

52.71 

26.2 

58.34 

4.94 

26.3 

9-57 

17.44 

26.4 

41.52 

64.89 

26.5 

10.09 

9.24 

27.1 

3752 

52.49  ■  27.2 

58.22 

4.79 

27-3 

9.18 

17-55 

27.4 

40.62 

65.07 

275 

10.09 

9.50 

28.1 

37-41 

52.28 

28.2 

58.11 

4.65 

28.3 

8.82 

17.67 

28.4 

39.81 

65.26 

28.5 

10.10 

9-75 

29.1 

37-30 

52.09 

29.2 

58.00 

4.53 

29.3 

8.48 

17.80 

29.4 

39.06 

65.45 

29-5 

10.13 

9-99 

30.1 

37-17 

51.90 

30.2 

57.87 

4.42 

30.3 

8.13 

17.95 

30.4 

38.32 

65-67 

30.5 

10.18 

10.24 

31-1 

37.04 

51.70 

31.2 

57.73 

4.31 

31-3 

7-75 

18.12 

31.4 

37.53 

65.91 

31-5 

10.24 

10.52 

32.1 

36.89 

51.48 

32.1 

57.57 

4.19 

32.3 

7.34 

18.29 

32.4 

36.64 

66.16 

32.5 

10.29 

10.83 

10.76       -10.71 

8.55 

-8.49 

24.61       -24.59 

74.79       -74.78 

15- 

93        -15-90 

I2'»  45™      49"-27 

14^  13m 

o*.04 

18^    4"^     24".69 

19*"  22»     55*.65 

22*» 

15"      3i*-59 

-84°  39'      23".48 

-83''  16'     3 

0".72 

-^7°  39'     52"-84 

-«9**i3'     5o".44 

-86** 

24'      2i".39 

fEphi4 

J 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Octantis. 

6  Ootentts. 

X  Octantis. 

<r  Octantis. 

V  Octantis. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

A  ^    ' 

Dedi- 
nati<m 
SoiUk, 

Mean 
S<^r 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
S<mlk. 

Mean 
Solar 
Date. 

Right 

Ascenp 

sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

h    m 

•     $ 

h    m 

•     / 

h  m 

•     t 

h    m 

0     / 

h    m 

0     / 

Sept. 

"45 

-«439 

Sept. 

14  12 

— 

-^316 

Sept. 

18    4 

-8740 

Sept. 

1924 

-8914 
It 

Sept. 

22  16 

-8624 

If 

I.X 

8 
36.89 

51.48 

I.Z 

8 

57-57 

64.19 

1.3 

8 
67.34 

18.29 

1-4 

8 
96.64 

6.16 

1-5 

s 
10.29 

10.83 

2.x 

36.74 

51-24 

2.1 

57-41 

64.05 

2.3 

66.90 

X8.46 

2.4 

9564 

6.42 

2.5 

10.32 

II. 16 

3-1 

36.60 

50.98 

3-1 

57.25 

63.89 

3.3 

66.43 

18.62 

3-4 

94.52 

6.68 

3.5 

10.34 

11.50 

4.1 

36.46 

50.70 

4.1 

57.09 

63.70 

4.3 

65.9a 

18.76 

4.4 

93-30 

6.92 

4.5 

10.3a 

11.85 

5-1 

3634 

50.40 

5.1 

56-94 

63.49 

5.3 

65.40 

18.87 

5.4 

92.00 

7.14 

5.5 

10.28 

12.19 

6.1 

36.23 

50.10 

6.x 

56.80 

63.26 

6.3 

64.88 

18.97 

6.4 

90.65 

7-34 

6-5 

X0.22 

12.51 

7-1 

36.14 

49.80 

7.1 

56-67 

63.02 

7.3 

64.36 

Z9.04 

7.3 

89.29 

7-52 

7-5 

10. 14 

12.82 

8.1 

36.06 

49-49 

8.1 

56-55 

62.78 

8.3 

63.85 

19.10 

8.3 

87.95 

7.68 

8.5 

10.05 

13.12 

9.1 

35.99 

49.20 

9-1 

56-45 

62.55 

9.3 

63.37 

19.15 

9-3 

86.65 

7.83 

9-5 

9.96 

13-40 

10. 1 

35-93 

48.93 

10.  X 

56-35 

62.33 

10.3 

62.91 

19.19 

10.3 

8539 

7-97 

10.5 

9.87 

13-67 

ZI.I 

35-87 

48.67 

II. I 

56.25 

62.  X2 

"3 

62.47 

19-24 

"3 

84.19 

8.10 

".5 

9-78 

13.93 

12. 1 

35-81 

48.42 

12. 1 

56.15 

61.92 

12.3 

62.05 

19-30 

12.3 

83.06 

8.24 

12.5 

9.71 

14.19 

I3-I 

35-73 

48.17 

13.1 

56.05 

61.73 

13.3 

61.63 

19-37 

13.3 

81.97 

8.40 

13.4 

9-65 

14.44 

14.1 

3565 

47.93 

14. 1 

55.94 

61.56 

14.3 

61.20 

19-45 

14.3 

80.89 

8.56 

14.4 

9.61 

14.71 

15.0 

35-56 

47.68 

15-1 

55.8a 

61.38 

15.3 

60.76 

19-54 

15.3 

79-77 

8.74 

15-4 

9-57 

15-00 

16.0 

35-46 

47-42 

16.  X 

55.69 

61.18 

16.3 

60.29 

19-63 

16.3 

78.57 

8.93 

16.4 

9-53 

15.31 

17.0 

35-37 

47-13 

17.1 

55-56 

60.97 

17.3 

59-78 

19-72 

17.3 

77-27 

9.12 

17.4 

9-47 

1562 

18.0 

35.28 

46.82 

18.1 

55-43 

60.74 

18.3 

59-25 

Z9.80 

18.3 

7585 

9-29 

18.4 

9-38 

15.94 

Z9.0 

35-21 

46.50 

19.1 

55-31 

60.48 

19.3 

58.70 

X9.84 

193 

74-32 

9-45 

19.4 

9.26 

16.26 

20.0 

35-16 

46.17 

20.1 

55.20 

60.20 

20.3 

58.14 

19-85 

20.3 

72.73 

9.58 

20.4 

9.11 

16.57 

21.0 

35-12 

45-83 

21. 1 

55-" 

59.91 

21.3 

57.59 

19.84 

21.3 

71.14 

9.68 

21.4 

8.93 

16.86 

22.0 

35-" 

45-51 

22.1 

5503 

59.62 

22.3 

57.08 

19.80 

22.3 

69.60 

9.76 

22.4 

8.74 

17.12 

23.0 

35-" 

45-21 

23.1 

54.97 

59-34 

23.2 

56.61 

19.76 

23.3 

68.16 

9.81 

23.4 

8.56 

17-35 

24.0 

35-" 

44-93 

24-1 

54.91 

59.08 

24.2 

56.17 

19.71 

24.3 

66.81 

9.86 

24.4 

8.40 

17-57 

25.0 

35-" 

44.66 

25-1 

54.86 

58.84 

25.2 

55-75 

19.68 

25.3 

65.54 

9-93 

25.4 

8.25 

17-79 

26.0 

35-" 

44-41 

26.1 

54.80 

58.62 

26.2 

55-33 

19.67 

26.3 

64.31 

lO.OI 

26.4 

8.12 

x8.oi 

27.0 

35-08 

44.15 

27.1 

54.72 

58.41 

27.2 

54.90 

19.67 

27.3 

63.08 

10.10 

27.4 

8.00 

18.25 

28.0 

35.04 

43.88 

28.1 

54.64 

58.18 

28.2 

54.44 

19.69 

28.3 

61.79 

10.21 

28.4 

7-89 

18.51 

29.0 

35.00 

43.60 

29.1 

54.55 

57.94 

29.2 

53-94 

19.71 

29.3 

60.40 

10.33 

29.4 

7-77 

18.79 

30.0 

34.96 

43-30 

30.1 

54.46 

57.68 

30.2 

53.42 

19.72 

30.3 

58.91 

10.45 

30.4 

7.62 

19.08 

310 

34.93 

42.97 

31.1 

54.36 

57.40 

31.2 

S2.88 

19-70 

313 

57.31 

10.55 

31.4 

7.45 

19.38 

10.75        -10.70 

8.55        -8.49 

24.62       -24.60 

74.97      - 

74.97 

15.94        -15.91 

i2»»  45"^      49«.27 

14*^  13"        0".04 

i8*»    4"*     24".69 

i9*»  22™     « 

;5'.65 

ajh  i^m         ^^% ^^ 

-84**  39'       23".48 

'%Z''  16'     3o".72 

-^7^39'      52".84 

-89**  13'     5 

o".44 

-86«  24'        ai".39 

IBphu 

1 
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OCTOBER,  1914. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Ootantls. 

6  Ootantls. 

X  Ootantls. 

<S  Ootantls. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.3 

Mag.  5.5 

Mag.  5.7 

Mean 

Right 

Decli- 

Mean 

Right     Dcdi-  | 

Mean 

Right 

Dedl- 

Mean 

Right 

Decli- 

Mean 

Right 

DecU- 

Solar 

Ascen- 

nation 

Solar 

Ascen* 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Date. 

sion. 

South. 

Date. 

sion. 

SoMfA. 

Date. 

sion. 

Sou»k, 

Date. 

sion. 

South, 

Date. 

sion. 

SauOu 

h    m 

•     t 

h    m 

0     / 

h  m 

0     t 

h    m 

•     1 

h    m 

0     / 

Oct 

W45 

-8439 

Oct 

14  12 

-«3i6 

Oct 

18   4 

-8740 
II 

Oct 

1934 

-8914 

It 

Oct 

22  IS 

-86  24 

It 

I.O 

s 
34.93 

43.97 

I.I 

s 
54.36 

57.40 

1.3 

52.88 

19.70 

1.3 

s 
57.31 

10.55 

1.4 

8 
67.45 

19.38 

3.0 

3491 

42.62 

3.1 

54.28 

57.10 

3.3 

52.31 

19.66 

2.3 

55.62 

10.64 

2.4 

67.25 

19.67 

3.9 

34.91 

42.27 

3.1 

54.21 

56.78 

3-2 

51.75 

19.60 

3.3 

53.89 

10.70 

3.4 

67.03 

19.95 

3-9 

34.93 

41.92 

4.1 

54.15 

56.46 

4.2 

51-21 

19.52 

4.3 

52.16 

10.74 

4.4 

66.79 

20.21 

4.9 

34.97 

41.58 

5.1 

54." 

56.13 

5.2 

50.67 

19.4a 

5.3 

50.44 

10.76 

5.4 

66.54 

20.45 

5-9 

35.01 

41.26 

6.1 

54.07 

55.80 

6.3 

50.15 

19.31 

6.3 

48.77 

10.76 

6.4 

66.29 

20.6S 

6.9 

3506 

40.95 

7.0 

54.04 

55.48 

7.2 

49.67 

19.20 

7-3 

47.17 

10.75 

7.4 

66.04 

20.90 

7-9 

35." 

40.64 

8.0 

54.03 

55.18 

8.3 

49.22 

19.08 

8.3 

45.65 

10.73 

8.4 

65.80 

21.10 

8.9 

35.17 

40.35 

9.0 

54.00 

54.90 

9.3 

48.78 

18.97 

9-3 

44.20 

10.71 

9.4 

65.57        21.29 

9.9 

35.22 

40.08 

lO.O 

53.97 

54.63 

10.2 

48.35 

18.87 

10.3 

43.81 

10.71 

10.4 

65.36 

21.47 

10.9 

3526 

39.82 

II.O 

53-94 

54.36 

II. 3 

47.94 

18.78 

"3 

41-45 

10.72 

11.4 

65.15 

21.66 

11.9 

3529 

39-55 

12.0 

53-91 

54.10 

12.2 

47.52 

18.70 

12.3 

40.09 

10.73 

12.4 

64.96 

31.86 

13.9 

35.31 

39.28 

13.0 

53.87 

53.84 

13.2 

47.08 

18.64 

13.2 

38.69 

10.75 

13.4 

64.77 

22.07 

13.9 

35.34 

38.99 

14.0 

53.83 

53.57 

14.2 

46.61 

18.57 

14.2 

37.19 

10.78 

14.4 

64.57 

22.30 

14.9 

35.37 

38.68 

15-0 

53-79 

53.28 

15.2 

46.12 

18.49 

15.2 

35.60 

10.81 

15.4 

64.34 

22.S5 

15-9 

35.40 

38.36 

16.0 

53-75 

52.97 

16.2 

45.60 

18.39 

16.2 

33.94 

10.82 

16.4 

64.08 

22.78 

16.9 

3546 

38.04 

17.0 

53.73 

52.64 

17.2 

45.08 

18.25 

17.2 

32.22 

10.80 

17.4 

63.79 

23.00 

17.9 

35-55 

37.71 

18.0 

53-72 

52.30 

18.2 

4458 

18.08 

18.2 

30.47 

10.74 

18.4 

63.48 

23.20 

18.9 

35.66 

37-39 

19.0 

53-73 

51.95 

19.2 

44.11 

17.89 

19.2 

28.77 

10.66 

19.4 

63.16 

23.37 

19.9 

35.78 

37.09 

20.0 

53-75 

51.62 

20.3 

43.67 

17.68 

20.3 

27.17 

10.55 

20.3 

63.84 

23.51 

30.9 

3590 

36.81 

21.0 

53.78 

51.31 

21.2 

43.28 

17.46 

21.3 

25.69 

10.44 

21.3 

62.54 

23.63 

31.9 

36.03 

36.56 

22.0 

53-82 

51.01 

33.3 

42.93 

17.36 

22.2 

24.31 

10.33 

22.3 

62.25 

23.74 

33.9 

36.14 

36.32 

23.0 

53.85 

50.73 

23.2 

42.59 

17.09 

23.2 

23.01 

10.23 

23-3 

61.99 

23.«5 

23.9    36.34 

36.09 

24.0 

53.88 

50.48 

34.3 

42.25 

16.93 

24.2 

21.74 

10.15 

24-3 

61.74 

23.97 

34.9 

1 
36.32 

35.86 

24.9 

53.90 

50.23 

35.3 

41.89 

16.78 

25.2 

20.45 

10.08 

25.3 

61.50 

24.11 

35-9 

36.40 

35-61 

25.9 

53-90 

49.97 

36.3 

41.50 

16.64 

26.2 

19.09 

10.03 

36.3 

61.26 

24.26 

36.9 

36.48 

35.35 

26.9 

53.91 

49.69 

37.3 

41.09 

16.49 

27.2 

17.63 

9.98 

27.3 

61.00 

24.42 

27.9 

36.57 

35.07 

27.9 

53.91 

49.39 

38.3 

40.66 

16.34 

28.2 

16.09 

9.92 

28.3 

60.72 

24.59 

38.9 

36.67 

34.77 

28.9 

53.92 

49.07 

29.1 

40.21 

16.16 

29.3 

14.47 

9.84 

29.3 

60.43 

24.76 

39.9 

36.78 

34.46 

29.9 

53.94 

48.74 

30.1 

39.76 

15.95 

30.3 

12.81 

9-75 

30-3 

60.09 

24.92 

30-9 

36.91 

34.16 

30.9 

53.97 

48.40 

3I-I 

39.31 

15.72 

31.2 

ZI.14 

9-63 

31.3 

59.75 

25.06 

31-9 

37.06 

33.86 

31.9 

54.01 

48.06 

32.1 

38.89 

15.48 

32.2 

9.49 

9.48 

32.3 

59.39 

25.18 

10.75        -10.70 

8.55         -8.49 

24.62         -24.60 

75.03       -75.02 

15.95         -15.9* 

I2»»  45«      49'.37 

i4»»  i3«       o*.04 

i8'>    4™     24". 69 

I^h  jjin      ^j.  5g 

23'»  is«      3i'.59 

•«4^ 

39'      2 

3".48 

-^z"" 

16'     3 

0".72 

-87^ 

39'     5 

2".84 

-89" 

13'     5 

o".44 

-86** 

24' 

21  "39 

[Eph  14I 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  OotantU. 

d  Ootantis. 

X  Octantis. 

0  Octantis. 

V  Ootantls. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 
Solar 
Date. 

Right 

Ascent 

sion.. 

Decli- 
nation 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 

Ascen- 

sicm. 

DecU- 
nation 
Souik. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
Souik. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
South. 

h    m 

0     / 

h    m 

Q         1 

h    m 

0     / 

h    m 

e       / 

h    m 

0       r 

Nov. 

124s 

-8439 

Nov. 

14  12 

^316 
1$ 

Nov. 

18    4 

-8740 
It 

Nov. 

1923 

-8914 
ft 

Nov. 

22  15 

-8624 

1.9 

s 
37.22 

33.58 

1.9 

s 
54.07 

47.72 

I.I 

38*89 

15.48 

1.2 

8 
69.49 

9.48 

1.3 

s 
59.39 

25.18 

2.9 

37-39 

33.31 

2.9 

54.14 

47-39 

2.1 

38.50 

15.23 

2.2 

67.91 

9.32 

2-3 

59.03 

25.28 

3-9 

3756 

33.06 

3-9 

54.22 

47.09 

3.1 

38.14 

14.97 

3-2 

66.40 

9.15 

3.3 

58.68 

25-36 

4.9 

37-73 

32.84 

4.9 

54.30 

46.80 

4.1 

37.81 

14.70 

4.2 

64.98 

8.97 

4.3 

58.33 

25.42 

5-9 

37.89 

3^ '^3 

5-9 

54.38 

46.52 

5.1 

37.50 

14.44 

5-2 

63.65 

8.78 

5.3 

58.00 

25-47 

6.9 

3805 

32.43 

6.9 

54.45 

46.26 

6.1 

37.22 

14.19 

6.2 

62.41 

8.60 

6.3 

57.68 

25-51 

7-9 

38.20 

32.24 

7-9 

54.52 

46.01 

7.1 

36.96 

13.96 

7.2 

61.23 

8.43 

7.3 

57.38 

2556 

8.9 

38.34 

32.04 

8.9 

54.58 

45-77 

8.1 

36.70 

13-74 

8.2 

60.07 

8.28 

8.3 

57.10 

25.61 

9.9 

38.48 

31.83 

9.9 

54.64 

4552 

9.1 

36.42 

13.52 

9-2 

58.90 

8.14 

9-3 

56.82 

25.67 

10.9 

38.62 

31.61 

10.9 

54.70 

45.26 

10. 1 

36.12 

13.31 

10.2 

57.68 

8.00 

10.3 

56.53 

25.75 

Z1.9 

38.77 

31.38 

11.9 

54.76 

44.98 

II. I 

35.81 

13.10 

II.2 

56.39 

7.86 

"3 

56.23 

25.83 

X2.9 

38.93 

3114 

12.9 

54.83 

44.67 

12. 1 

35.48 

12.87 

12.2 

55.02 

7.71 

12.3 

55.91 

25.92 

13-9 

39-" 

30.90 

13.9 

54.91 

44-36 

13.1 

35-14 

12.61 

13-2 

53.59 

7.53 

13.3 

55.57 

26.00 

14.9 

39.31 

30.67 

14.9 

55-OI 

44.05 

14.1 

34.81 

12.32 

14.2 

52.15 

7.32 

14-3 

55.21 

26.06 

15-9 

39.53 

30.46 

159 

55.13 

43-74 

15-1 

34.51 

12.01 

15-2 

50.74 

7.09 

15-3 

54.83 

26.08 

16.9 

39.76 

30.28 

16.9 

55.26 

43-46 

16.1 

34.26 

11.69 

16.2 

49.42 

6.84 

16.3 

54.44 

26.07 

17.9 

40.00 

30.12 

17.9 

5540 

43-21 

17. 1 

34-05 

11.36 

17.2 

48.24 

6.57 

17-3 

54.07 

26.03 

18.9 

40.22 

29.99 

18.9 

55.54 

42.98 

18.1 

33.88 

11.03 

18.I 

47.20 

6.30 

18.3 

53-73 

25.98 

19.9 

40.43 

29.87 

19.9 

55.66 

42.76 

19.1 

33.74 

10.72 

19. 1 

46.27 

6.04 

19.3 

53.40 

25.92 

ao.9 

40.62 

29.7s 

20.9 

55.77 

42.56 

20.  z 

33.63 

10.43 

20.1 

45.41 

5.79 

20.3 

53.09 

25.87 

ai.9 

40.80 

29.62 

21.9 

55.88 

42.36 

21. 1 

33-51 

10.17 

21. 1 

44.57 

5.56 

21.3 

52.80 

25.83 

92.9 

40.98 

29.48 

22.9 

5598 

42.15 

22.1 

33-36 

9.91 

22.1 

43.69 

5.35 

22.3 

52.52 

25.82 

33-9 

41.16 

29.32 

239 

56.09 

41.92 

23.1 

33.18 

9.66 

23-1 

42.73 

5.15 

23.3 

52.22 

25.81 

24.9 

41.3s 

29.15 

24.9 

56.19 

41.67 

24.1 

32.98 

9.41 

24.1 

41.69 

4.94 

24.3 

51.92 

25.81 

a5-9 

41.55 

28.97 

25.9 

56.30 

41.41 

25.1 

32.77 

9.13 

25.1 

40.57 

4.72 

25.2 

51.60 

25.81 

96.8 

41.77 

28.79 

26.9 

56.43 

41.14 

26.1 

32.54 

8.83 

26.1 

39.40 

4.49 

26.2 

51.25 

2580 

27.8 

42.00 

28.62 

27.9 

56.57 

40.88 

27.1 

32.33 

8.51 

27.1 

38.24 

4.23 

27.2 

50.89 

25.77 

98.8 

43.25 

28.46 

28.9 

56.72 

40.62 

28.1 

32.14 

8.17 

28.1 

37.10 

3.95 

28.2 

50.52 

25.73 

99.8 

42.50 

28.32 

29.9 

56.88 

40.36 

29.1 

31.98 

7.83 

29.1 

36.03 

3.65 

29.2 

50.14 

25.67 

30.8 

42.76 

28.20 

30.9 

57.04 

40.13 

30.1 

31.86 

7.47 

30.1 

35.04 

3-34 

30.2 

49.77 

25.58 

31-8 

43.02 

28.10 

31.9 

57-21 

39-93 

31. 1 

31.77 

7.11 

31. 1 

34.16 

3.02 

31.2 

49.41 

25.47 

10.74       -10.70 

8.55         -8.49 

24.60         --24.58 

74.93         - 

74.92 

15.96         -15.93 

la^  45"      49«.27 

14^  13m       0.0^ 

i8»^    4"     24«.69 

19**  22"       5 

;5'-65 

22^  15"       3i".59 

-«4^2 

\9'      a: 

j".4S   1 

-«3" 

16'     3< 

3".72 

-87^ 

39'     5' 

i".84   1 

-89^ 

13'   s< 

y'.44 

^86* 

24' 

ai".39 

[Sph  X4] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  Ootantls. 

<^  Ootantls. 

X  Ootantls. 

V  Ootantls. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5-5 

Mag.  5.7 

Mean 
Solar 
Date. 

Richt 

Asooi- 

sion. 

Dccli- 
natioa 
South. 

Mean 

Solar 
Date. 

Right 

Aflcen- 

sion. 

Decli- 
nation 
Souik. 

Mean 
Snlar 
Date. 

Rtcrht 

Ascm- 

sion. 

DecU- 
nation 
Souik. 

Mean 

Solar 
Date. 

Right 

Aaoen- 

sion. 

Dcdi- 
nation 
Stmik. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

h    m 

•       i 

h    m 

0     / 

h    m 

0     / 

h    in 

•     / 

h    m 

e        1 

Dec. 

1245 

-8439 
II 

Dec. 

14  12 

-8316 

II 

Dec. 

18   4 

•-8739 

II 

Dec. 

1923 

-8913 
11 

Dec. 

22  Z5 

-nS6  24 

It 

1.8 

• 
43.02 

28.10 

1.9 

% 
57.21 

39.93 

Z.I 

s 
31-77 

67.  Z I 

z.z 

8 
34.16 

63.02 

Z.2 

8 
49.41 

2547 

2.8 

43-28 

28.02 

2-9 

57-38 

39-74 

2.Z 

31-72 

66.76 

2.Z 

33.39 

62.70 

2.2 

49.06 

2535 

3.8 

43-52 

27.96 

3-9 

57-55 

39.57 

3-1 

31-68 

66.42 

3-1 

32.71 

62.39 

3-2 

48.74 

25-23 

4.8 

43-76 

27.91 

4-9 

57-71 

39-41 

4.1 

31.66 

66.  zo 

4.1 

32.11 

62.09 

4.2 

48.44 

25.  zo 

5-8 

43.98 

27.86 

5-9 

57.87 

39.26 

5.0 

31.66 

65.80 

5-1 

31.55 

6z.8o 

5.2 

48.Z5 

24.97 

6.8 

44.19 

27.81 

6.9 

58.02 

39-" 

6.0 

31-66 

65-50 

6.Z 

31.00 

6Z.52 

6.2 

47-88 

24.85 

7.8 

44-40 

27-75 

7.9 

58.16 

38.96 

7.0 

31-64 

65.22 

7-1 

30.44 

6Z.26 

7.2 

47-61 

24.75 

8.8 

44.61 

27.67 

8.9 

58.30 

38.79 

8.0 

31.60 

64.94 

8.Z 

29.82 

61.00 

8.2 

47.32 

24.66 

9.8 

44.84 

27.58 

9.9 

58.45 

38.60 

9.0 

31-55 

64.65 

9.Z 

29.13 

60.73 

9.2 

47-03 

24.57 

10.8 

4509 

2749 

Z0.9 

58.60 

38.39 

zo.o 

31-48 

64.34 

ZO.I 

28.39 

60.45 

Z0.2 

46.72 

24-47 

11.8 

45-35 

27.41 

11.9 

58.78 

38.19 

II.O 

31.41 

64.00 

zz.z 

27.60 

60.14 

ZZ.2 

46.38 

24.36 

12.8 

45-63 

27.35 

12.9 

58.98 

38.00 

12.0 

31-37 

63.64 

Z2.Z 

26.86 

59.80 

Z2.2 

46.03 

24.22 

13-8 

45-91 

27.31 

13-9 

59.18 

37.8a 

13.0 

31-38 

63.26 

I3.I 

26.2Z 

59-44 

13.2 

45-67 

24.06 

14.8 

46.20 

27.29 

14.9 

59-39 

37.67 

Z4.0 

31-43 

62.87 

14.  z 

25.69 

59-07 

Z4.2 

45-32 

23.87 

15-8 

46.48 

27.31 

15-9 

59.60 

37-55 

15.0 

31-52 

62.49 

I5-I 

25.31 

58.69 

Z5.2 

45.00 

23-65 

16.8 

46.75 

2735 

16.9 

59.81 

37-46 

16.0 

31-65 

62.  Z3 

z6.z 

25.05 

58.33 

Z6.2 

44.71 

23-41 

17.8 

47.01 

2739 

17.9 

60.01 

37-38 

Z7.0 

31-81 

6z.8o 

Z7.Z 

24.91 

57.98 

17.2 

44.44 

23.18 

18.8 

47-25 

27.43 

18.8 

60.20 

37.31 

z8.o 

31.98 

61.49 

z8.i 

24.8Z 

57.65 

Z8.2 

44.20 

22.96 

19.8 

47.48 

27.46 

19.8 

60.37 

37.23 

Z9.0 

32.12 

6Z.Z9 

Z9.Z 

24.72 

57-34 

19.2 

43-97     22.76 

20.8 

47-71 

27.48 

20.8 

60.54 

37-14 

20.0 

32.24 

60.90 

20.  z 

24.55 

57.04 

20.2 

43.74     22.58 

21.8 

47-94 

27.48 

21.8 

60.71 

37-04 

21.0 

32.35 

60.62 

2Z.Z 

24.32 

56.75 

2Z.2 

43-50 

22.4Z 

22.8 

48.18 

27-47 

22.8 

60.89 

36.92 

22.0 

32.44 

60.32 

22. Z 

24.02 

56.45 

22.2 

43.24     22.25 

33-8 

48.43 

27-46 

23.8 

61.07 

36.79 

22.9 

32.51 

60.00 

23-1 

23.66 

56.Z5 

23.2 

42.97 

22.08 

24.8 

48.69 

27.46 

24.8 

61.27 

36.66 

239 

32.59 

5967 

24.  z 

23.28 

55.82 

24.2 

42.68 

21.89 

25.8 

48.97 

27.47 

25.8 

61.47 

36.54 

24.9 

32.68 

5932 

25.0 

22.93 

55.46 

25.2 

42.38 

21.68 

26.8 

49.25 

27.49 

26.8 

61.68 

36.42 

25-9 

32.80 

58.96 

26.0 

22.63 

55.09 

26.2 

42.07 

21.47 

27.8 

49-54 

27-54 

27.8 

61.90 

36.32 

26.9 

32.95 

58.59 

27.0 

22.42 

54.71 

27.2 

41-77 

2Z.24 

28.8 

49-83 

27.61 

28.8 

62.13 

36.25 

27.9 

33.14 

58.22 

28.0 

22.3Z 

54.32 

28.2 

41.48 

20.98 

29.8 

50.11 

27.69 

29.8 

62.36 

36.20 

28.9 

33.36 

57.86 

29.0 

22.30 

53.93 

29.2 

4Z.2Z 

20.70 

30.8 

50.39  I  27.80 

30.8 

62.59 

36.17 

29.9 

33-61 

57.52 

30.0 

22.4Z 

53-55 

30.2 

40.96 

20.42 

31.8 

50.65 

27.92 

31-8 

62.81 

36.16 

30.9 

33-87 

57-19 

310 

22.62 

53-19 

31.2 

40.73 

20.  Z3 

32.8 

50.90 

28.06 

32.8 

63.01 

36.16 

319 

34.16 

56.88 

32.0 

22.88 

52.84 

32.Z     40.53 

19.84 

10.74        -10.69 

8.54        -8.48 

24.57       -24.55 

74.70     -74.69 

15.96             -15-92 

12^  45a      49-.27 

14^  13™       o*.04 

18^    4=^     24".69 

i9*»  22"     55".65 

22*»  Z5«       3i».59 

-84" 

39'       a 

«3".48 

-83° 

16'     3 

©".72 

-87° 

39'      5 

2". 84 

-^9" 

13'      5 

o".44 

-«6** 

24' 

2i".39 

[Eph  14] 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Brror 

Mean  Brror 

Cat. 

Name. 

R.A, 

1920. 

Dccl. 
1930. 

1920. 

Cat. 
No. 

Name. 

R.A. 

Z9M. 

Decl. 

Z9ao. 

X99C 

1. 

No. 

a 

d 

a 

d 

h      m 

0 

S 

It 

h      m 

e 

s 

tt 

I 

33  Pisdum 

0       z 

-  6 

.018 

.25 

109 

«  Sculpt. 

I     42 

-25 

•037 

.46 

3 

a  Andiom. 

4 

+29 

.010 

•13 

116 

C  Ceti 

48 

—  IX 

.020 

.24 

4 

fi  Cassiop. 

5 

+59 

.017 

•17 

118 

a  Trianguli 

49 

+29 

.022 

.23 

5 

B  Phoenicis 

5 

-46 

.051 

.41 

117 

e  Cassiop. 

49 

+63 

.0x7 

•17 

6 

22  Androm. 

6 

+46 

.024 

.28 

120 

i  Piscium 

49 

+  3 

.018 

•23 

10 

y  Pegasi 

0      9 

+15 

.Oil 

.14 

121 

P  Arietis 

I     50 

+ao 

.013 

.20 

14 

6  Androm. 

14 

+36 

.029 

•33 

122 

if  Phoenicis 

50 

-47 

.080 

.8x 

15 

%  Ceti 

15 

-  9 

.014 

.20 

127 

V  Ceti 

56 

—21 

•02s 

•32 

16 

C  Tucans 

16 

-6s 

.047 

•38 

129 

a  Hydri 

56 

-62 

.049 

•34 

19 

44  Piscium 

21 

-f  I 

.018 

.22 

126 

50  Cassiop. 

57 

+73 

.016 

•17 

30 

/?Hydri 

0    22 

-78 

•    •    •    ■ 

•    •    • 

131 

y  Andr.  pr. 

I     59 

+42 

.0x6 

.x6 

21 

a  Phcenicis 

22 

-43 

.047 

•31 

133 

•  a  Arietis 

a      3 

+23 

.0x0 

.14 

23 

12  Ceti 

26 

-  4 

.017 

.21 

134 

P  Trianguli 

5 

+35 

.018 

.2X 

30 

13  Ceti 
C  Cassiop. 

31 

-  4 

.023 

•30 

136 

55  Cassiop. 

8 

+66 

.025 

.24 

31 

33 

+53 

.021 

.20 

137 

6  Persei 

8 

+51 

.025 

•27 

32 

n  Androm. 

0    33 

+33 

.021 

.21 

138 

4»Ceti 

2      9 

+  8 

.0x8 

•23 

35 

e  Androm. 

34 

+29 

.016 

.19 

139 

M  Fomacis 

9 

-31 

.076 

.83 

36 

6  Androm. 

35 

+30 

.018 

.23 

141 

y  Trianguli 

13 

+33 

.024 

•31 

37 

a  Cassiop. 

36 

+56 

.012 

.14 

142 

67  Ceti 

13 

-  7 

.02  X 

•25 

38 

/i  Phoenicis 

38 

-47 

•        «        •        B 

•53 

144 

0  Eridani 

14 

-52 

.049 

.43 

39 

p  Ceti 

0    40 

-18 

.013 

•17 

145 

0  Ceti 

3     15 

-  3 

.0x8 

•23 

4a 

0  Cassiop. 

40 

+48 

•034 

.26 

146 

K  Fomacis 

19 

-24 

.049 

•47 

41 

21  Cassiop. 

40 

+75 

.017 

.24 

148 

6  Hydri 

20 

-69 

■   •   •   ■ 

•   •   • 

45 

C  Androm. 

43 

+24 

.019 

.24 

149 

t  Cassiop. 

32 

+67 

.02$ 

•25 

46 

tj  Cassiop. 

44 

+57 

.017 

.24 

153 

PCeti 

24 

+  8 

.014 

.19 

49 

d  Piscium 

0    45 

+  7 

.014 

.20 

156 

6  Ceti 

2      28 

-16 

.028 

•37 

52 

X  Hydri 

46 

-75 

•       •        •        • 

.70 

157 

36  H.  Cassiop. 

30 

+72 

.021 

.23 

53 

20  Ceti 

49 

—  2 

.018 

.26 

160 

y  Ceti 

32 

+  5 

.020 

.26 

54 

y  Cassiop. 

52 

+60 

.018 

.22 

163 

M  Hydri 

33 

-79 

.056 

.70 

55 

fi  Androm. 

53 

+38 

.017 

.21 

i6i 

y  Arietis 

34 

+22 

.020 

.26 

58 

a  Sculptoris 
43  H.  CJephei 

0    55 

-30 

.025 

•23 

165 

d  Ceti 

2    35 

—  0 

.014 

.20 

59 

58 

+86 

.010 

•17 

172 

«  Hydri 

38 

-69 

•     •     •     • 

•     •     • 

61 

e  Piscium 

0    59 

+  7 

.012 

.26 

170 

6  Persei 

39 

+49 

.021 

.19 

66 

P  Phoenicis 

I      3 

-47 

.050 

•47 

173 

y  Ceti  seq. 

39 

+  3 

.016 

.20 

65 

fi  Cassiop. 

3 

+55 

.022 

.27 

174 

It  Ceti 

40 

-M 

.025 

•25 

69 

V  Ceti 

I      5 

—II 

.025 

.22 

175 

M  Ceti 

2    41 

+10 

.020 

.21 

71 

p  Androm. 

5 

+3S 

.013 

•17 

177 

7f  Persei 

45 

+S6 

.010 

.25 

74 

r  Piscium 

7 

+30 

.019 

•33 

178 

41  Arietis 

45 

+'7 

.020 

.23 

76 

C  Piscium 

10 

+  7 

.019 

•24 

179 

P  Fomacis 

46 

-33 

.050 

•47 

78 

K  Tucane 

13 

-69 

•    •    •     • 

■    •    • 

180 

(S  Arietis 

47 

+'5 

.018 

.24 

79 

/  Piscium 

I     14 

+  3 

.022 

.29 

181 

r^  Eridani 

3    47 

—  21 

.022 

•32 

80 

V  Piscium 

15 

+37 

.022 

•25 

182 

r  Persei 

49 

+52 

.020 

.19 

85 

e  Ceti 

20 

-  9 

.013 

.19 

183 

Tf  Eridani 

53 

-  9 

.016 

.2X 

86 

5  Cassiop. 

21 

+60 

.018 

.19 

185 

e  Arietis 

55 

+21 

.016 

•23 

91 

y  Phoemcis 

35 

-44 

.044 

•35 

187 

6  Eridani 

55 

-41 

.056 

.42 

90 

38  Cassiop. 

I    25 

+70 

.026 

.28 

184 

47  H.  Cephei 

2     55 

+79 

•035 

•32 

94 

tf  Piscium 

27 

+IS 

.020 

.19 

189 

a  Ceti 

58 

+  4 

.010 

•13 

89 

a  Urs.  Min. 

32 

+89 

•     ■     •     • 

•    •    • 

191 

r^  Eridani 

59 

-24 

.029 

•32 

96 

40  Cassiop. 

32 

+73 

.028 

•25 

190 

y  Persei 

2     59 

+53 

.029 

.20 

97 

V  Androm. 

32 

+41 

.024 

.26 

192 

p  Persei 

3      0 

+39 

.019 

•24 

98 

9r  Piscium 

I    33 

+" 

.022 

•25 

194 

M  Horologii 

3      2 

-60 

.060 

.49 

99 

V  Peraei 

33 

+48 

.018 

.19 

197 

e  Hydri 

2 

-72 

.046 

.47 

lOI 

a  Eridani 

35 

-58 

•     •    «     • 

•    •    • 

195 

P  Persei 

3 

+41 

.016 

.20 

103 

07  Cassiop. 

36 

+68 

.025 

•25 

199 

S  Arietis 

7 

+  19 

.014 

•17 

104 

y  Piscium 

37 

+  5 

.014 

.20 

202 

12  Eridani 

9 

-29 

.022 

.30 

105 

<f>  Persei 

I     39 

+50 

.022 

.20 

200 

48  H.  Cephei 

3     10 

+77 

.032 

.32 

107 

r  Ceti 

40 

-16 

.020 

•25 

203 

C  Arietis 

zo 

+21 

.018 

.29 

108 

0  Piscium 

41 

+  9 

.013 

.19 

204 

38  HorologiifG.) 

XX 

-58 

•     •     •     ■ 

•     •    • 

XI3 

4  C)ctantis(G.) 

X    42 

-85 

•039 

.40 

206 

C  Eridani 

3      13 

-  9 

.022 

•31 
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MEAN  ERRORS. 


MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  loao  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


1 

Mean  Brror  | 

1 

Mean  Error 

Cat. 

Nunc. 

R.  A. 

X930. 

Ded. 
X9ao. 

Z920 

« 

Cat. 
No. 

Name. 

R.A. 

1990. 

Ded. 
X9ao.     - 

1930. 

No. 

1 

1 

a 

a 

a 

a 

h      m 

0 

s 

II 

h      m 

• 

s 

ti 

309 

r  Arietis 

3     17 

+21 

.027 

•32 

319 

7  Aurigte 

5      I 

+41 

.03  X 

.21 

210 

e  Eridani 

17 

-43 

.056 

•49 

320 

e  Leporis 

3 

—  33 

.03 1 

•25 

aia 

I  Hydri 

18 

-78 

«    ■    •    • 

•  •  • 

322 

P  Endani 

4 

-  5 

.016 

.31 

211 

a  Persei 

19 

+50 

•013 

.14 

327 

|i  Aurigs 

8 

+38 

.038 

•29 

213 

0  Tauri 

21 

+  9; 

.014 

.21 

328 

u  Leporis 

9 

-16 

.033 

•31 

214 

2  H.  Camel. 

3     23 

+60 

.028 

•37 

326 

19  H. Camel. 

5      9 

+79 

•025 

'^3 

215 

^  Tauri 

23 

+  9 

.023 

.22 

3l<i 

p  Orionis 

II 

-  8 

.009 

•15 

219 

/Tauri 

26 

+  13 

.016 

.22 

329 

a  Aurigse 

II 

+46 

.OI3 

.14 

221 

£  Eridani 

39 

—  10 

.014 

•17 

332 

A  Atuigae 

14 

+40 

.037 

.27 

222 

r*  Eridani 

30 

—22 

.031 

.40 

333 

r  Orionis 

14 

-  7 

.014 

.24 

230 

d  Pereei 

3    37 

+48 

.016 

.16 

335 

0  Columbse 

5    15 

-35 

.068 

.60 

235 

8  Eridani 

39 

—  10 

.020 

.24 

342 

y  Orionis 

31 

+  6 

.017 

.31 

234 

V  Peraei 

40 

+42 

.024 

•25 

343 

fi  Tauri 

31 

+29 

.010 

•M 

237 

5  H.  Camel. 

42 

+71 

.025 

•29 

344 

17  Camelop. 

23 

+63 

.029 

.32 

238 

7  Tauri 

43 

+24 

.014 

•17 

347 

fi  Leporis 

25 

—  31 

.035 

•33 

239 

r*  Eridani 

3     43 

-23 

.023 

•30 

348 

X  Auriga 

5    28 

+32 

.033 

•30 

243 

g  Eridani 

46 

-36 

.073 

.63 

350 

8  Orionis 

38 

—    0 

.013 

.16 

246 

X  Hydri 

48 

-74 

.031 

•29 

349 

Or.  966 

29 

+75 

.032 

.23 

344 

C  Persei 

49 

+32 

.019 

.22 

354 

a  Leporis 

29 

-18 

.018 

.23 

245 

9  H.  Camel. 

50 

+61 

.031 

•33 

355 

<p^  Ononis 

30 

+  9 

.03 1 

•31 

248 

«  Persei 

3     52 

+40 

.019 

.23 

359 

1  Orionis 

5    32 

-  6 

.033 

•25 

250 

^  Persei 

54 

+36 

.019 

.22 

361 

e  Orionis 

32 

—  I 

.013 

•17 

251 

y  Eridani 

54 

-14 

.017 

.19 

362 

C  Tauri 

33 

+21 

.019 

•23 

252 

X  Tauri 

56 

+  12 

.018 

.22 

356 

Gr.  944 

36 

+85 

.030 

•35 

254 

8  Reticuli 

57 

-62 

.044 

.36 

366 

C  Orionis 

37 

—  3 

.016 

.23 

255 

V  Tauri 

3     59 

+  6 

.018 

.23 

368 

a  Columbse 

5    37 

-34 

.024 

.38 

256 

A  Tauri 

4      0 

+22 

.020 

•23 

369 

0  Aurigae 

40 

+50 

.028 

•39 

260 

c  Persei 

3 

+47 

.020 

.32 

372 

C  Leporis 

43 

-IS 

•023 

■30 

263 

p  Tauri 

6 

+26 

.030 

•37 

373 

K  Orionis 

44 

—  10 

.013 

•19 

265 

0'  Eridani 

8 

-  7 

.016 

•23 

375 

8  Doradus 

45 

-66 

•      ■     •     • 

■  •  ■ 

264 

S'-  7.50 

4     " 

+85 

.017 

.24 

381 

31  Mens8e(G.) 

5    46 

-85 

.042 

.56 

268 

^  Tauri 

II 

+  9 

.027 

.47 

374 

y  Aurigae 

46 

+39 

.021 

.36 

270 

a  Horologii 

II 

-42 

•073 

.69 

378 

8  Leporis 

48 

—21 

.036 

.37 

271 

a  Reticuli 

13 

-63 

.061 

•54 

382 

a  Orionis 

51 

+  7 

.008 

.14 

274 

y  Tauri 

15 

+  15 

•013 

.31 

385 

ff  Leporis 

53 

-14 

.023 

.33 

277 

d  Tauri 

4     18 

+  17 

.017 

•23 

383 

8  Atirigae 

5    53 

+54 

.026 

•25 

279 

u*  Eridani 

21 

-34 

.046 

.42 

387 

fi  Aurigs 

54 

+45 

.016 

.16 

284 

8  Mensee 

23 

-80 

.058 

•52 

388 

0  Aurigae 

54 

+37 

.020 

.30 

281 

e  Tauri 

24 

+  19 

.013 

.20 

393 

I  Gemin. 

5    59 

+23 

.021 

.30 

28s 

m  Persei 

28 

+43 

•031 

•34 

395 

I  Puppis(G.) 

6      3 

-45 

•057 

•55 

288 

a  Tauri 

4    31 

+  16 

.009 

•13 

396 

V  Orionis 

6      3 

+15 

.016 

•19 

291 

a  Doradus 

32 

-55 

.054 

.40 

402 

33  H.  Camel. 

10 

+69 

.022 

.36 

289 

r  Eridani 

32 

-  4 

.018 

.24 

405 

7  Gemin. 

10 

+23 

.014 

.30 

292 

53  Eridani 

35 

-14 

.023 

.28 

406 

2  Lyncis 

13 

+59 

.023 

.33 

296 

r  Tauri 

37 

+23 

.014 

•23 

411 

C  Can.  Maj. 

17 

-30 

•055 

.44 

297 

a  Coeli 

4    38 

-42 

.050 

.46 

412 

}i  Gemin. 

6    18 

+23 

.013 

-17 

294 

Or.  848 

38 

+76 

.024 

•30 

413 

^^Aurigs  ^ 

19 

+49 

.025 

n 

298 

4  Camelop. 

41 

+  57 

.027 

•25 

414 

fi  Can.  Maj. 

19 

-18 

.019 

.33 

299 

jii  Eridani 

42 

-  3 

.016 

.21 

415 

8  Monoc. 

30 

+  5 

.022 

.34 

303 

jr*  Orionis 

45 

+  7 

.021 

.23 

416 

a  Arg{is 

32 

-53 

«     •     •     ■ 

• . . 

302 

9  Camelop. 

4    46 

+66 

.021 

.19 

418 

10  Monoc. 

6    34 

-  5 

.017 

•37 

304 

t  Tauri 

47 

+  19 

.023 

•31 

419 

V  Gemin. 

24 

+20 

.027 

.31 

307 

ir*  Orionis 

50 

+  2 

.016 

.22 

423 

8  Lyncis 

30 

+62 

.022 

-n 

309 

t  Aurigae 

52 

+33 

.014 

•17 

425 

4>  Can.  Maj. 

32 

-23 

.034 

•35 

3^3 

e  Aurigse 

56 

+44 

.021 

.19 

424 

33  H.  Camel. 

33 

+80 

.034 

•29 

312 

/5  Camelop. 

4     56 

+60 

.023 

.19 

427 

y  Gemin. 

6    33 

+  16 

.013 

.17 

314 

C  Auriese 

57 

+41 

.017 

.22 

436 

51  Aurigae 

33 

+39 

.025 

'^l 

316 

t  Taun 

4     58 

+21 

.019 

.26 

429 

r  Argiis 

35 

—43 

.058 

.48 

318 

XI  Orionis 

5       0 

+  15 

.020 

•35 

430 

S  Monoc. 

6    37 

+  10 

.016 

.33 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Cat. 
Mo. 


431 
433 
43a 
434 
435 

436 

443 
441 

440 
442 

444 
446 

451 
454 

455 

456 
449 
460 

461 
464 

465 
469 

470 

467 

480 

471 
474 
476 

477 
478 

479 
481 

483 
484 

4S8 
492 

493 

495 
496 

499 

502 

505 
506 

507 
514 

515 

517 
5*0 

523 
522 

5^5 
526 

527 
528 

5^9 

533 
518 
534 
535 


Name. 


e  Gemin. 

^  Gemin. 

^Aurigae 

a  Can.  Maj. 

18  Monoc. 

Camelop. 
Mensae 
a  Pictoris 

6  Gemin. 
r  Arg^ 

15  Lyncis 
i  Can.  Maj. 
€  Can.  Maj. 
C  Gemin. 
o'Can.  Maj. 

X  Can.  Maj. 
51  H.  Cephei 

8  Can.  Maj. 
63  Auri^ 
51  Gemm. 

y^  Volantis 
X  Gemin. 
fc  Argiis 

25  H.  Camel. 

7  Octant.  (O.) 

d  Gemin. 

5  Volantis 
t  Gemin. 

7  Can.  Maj. 
Gr.  1308 

fi  Can.  Min. 
p  Gemin. 

6  Argiis 
a^  Gemin. 

35  Monoc. 

a  Can.  Min. 
24  Lyncis 
K  Gemin. 
fi  Gemin. 
4  Puppis 

^  Argiis 
0  Gemin. 

26  Lyncis 
Gr.  1374 

X  Argiis 

09  Cancri 
X  Gemin. 

27  Lyncis 
p  Argiis 

3  H.  Ur.  Maj. 

y  Argils 
C  Cancri 

Br.  1 1 47 
20  Puppis 
fi  Cancri 

31  Lyncis 

Gr.  1 1 19 
d^  Cancri 
e  ArgUa 

84368<»~i9i4- 


R.  A. 

1930. 


6 
7 


h      m 

6     39 

41 

41 

42 

44 

6  45 
47 
47 
48 
48 

6    so 

50 

55 

59 
o 

o 

4 

5 
6 

9 

9 

13 
14 
14 
15 

15 

17 
21 

21 
33 

33 
24 
27 

29 
S3 

35 
36 
40 

40 
43 

46 

49 
49 
51 
55 

56 

59 

2 

4 

5 

7 
8 

10 

10 

12 

8    17 

19 

19 
8    21 


7 

7 
8 


8 


Decl. 
19S0. 


+25 

+  13 
+44 
-17 

+  3 
+69 
-81 
-62 

+34 
-51 

+59 

—  12 

-29 

+21 
-24 

-16 

+87 
-26 

+39 
+16 

-70 
+  17 

-37 

+83 
-87 

+22 

-68 
+28 
-29 
+69 

+  8 
+33 
-43 
+33 

-  4 

+  5 

+  59 

+35 
+28 

-14 

-35 

+37 

+48 

+74 

-53 

+26 

+28 

+53 
-34 

+69 

-47 

+  18 

+  76 
-16 

+  9 

+43 

+89 
+  19 

-59 


Mean  Error 
1920. 


014 
013 
029 

•  ■    • 

020 

027 
048 
061 
020 
069 

023 
021 
017 
016 
025 

021 

«  •  • 

020 
021 
023 

071 

013 
046 
025 

053 
014 
061 
014 
021 
028 

014 
021 
060 
019 
040 

•  •  • 

033 
018 

010 

028 

021 
018 
022 
029 

052 

022 
018 
022 
018 
025 

051 
022 

026 

023 

013 

027 
025 
022 
038 


19 
21 

34 
16 

35 
34 

47 

63 
22 

64 

21 

31 
33 
19 
39 

28 

•  ■ 

34 
26 

37 

64 

22 

34 
34 
46 

17 

64 
22 

25 
26 

19 
37 
46 

14 
43 

15 

39 
22 

12 
36 

37 

28 

30 
33 
40 

30 
34 
33 
34 
39 

44 
35 
31 
33 
34 

22 

•  • 

39 
33 


Cat. 
No. 


536 

539 
537 
543 
544 

545 
547 
548 

554 
556 

557 
558 
560 

559 
566 

567 
569 
571 
574 
576 

583 
583 
585 
590 
589 

591 
593 
594 
595 
596 

599 
601 

600 

603 

604 

606 
605 
607 
620 
619 

622 
623 
627 
626 
629 

630 
632 

634 
636 

638 

641 
642 
644 

645 
646 

648 
647 

653 

657 


Name. 


30  Monoc. 
6  Chamsel. 

0  Urs.  Maj. 
Gr.  1450 

17  Cancri 

Gr.  1446 
8  Hydrse 
tf  Hydrae 
X  Cancri 
8  Cancri 

a  Pyxidis 
t  Cancri 
8  Argiis 
e  Hydrae 
(^Cancri 

C  Hydrae 
t  Urs.  Maj. 
a  Cancri 
6^  Carinas 
K  Urs.  Maj. 

d»Ure.  Maj. 
K  Cancri 
X  Argiis 
C  Octantis 
6  Hydrae 

/S  Argiis 
83  Cancri 

1  Argi^ 
40  Lyncis 

e  Pyxidis 

a  Hydrae 
h  Urs.  Maj. 
I  H.  Draco. 
d  Urs.  Maj. 
6  Urs.  Maj. 

if  Argiis 
^  Leonis 
10  Leo.  Min. 
C  Chamaei. 
o  Leonis 

6  Antliae 
e  Leonis 

V  Argiis 

V  Urs.  Maj. 

6  Sextantis 

M  Leonis 

Gr.  1586 
19  Leo.  Min. 
4>  Argiis 
K  Leonis 

7  Leonis 
a  Leonis 
X  Hydrae 
q  Velorum 

32  Urs.  Maj. 

C  Leonis 
X  Urs.  Maj. 
y  Leonis  pr» 
u  Urs.  Maj. 


R.  A. 

1930. 


h      m 
8     22 

33 
34 
28 

28 

8    31 

33 

35 

39 
40 

8  40 
43 
43 
43 
49 

8  51 
54 
54 
55 

8  58 

9  3 
3 

5 

9 

10 

9    12 

15 

15 
16 

18 

9    34 

35 
26 

37 
28 

9    28 

28 

39 
36 

37 

9  41 
41 
45 
45 
47 

9  48 
51 
53 
54 

9    56 

10      3 

4 

7 
II 

12 

xo    12 

12 

16 

10    18 


Decl. 

X990. 


-  4 

-77 
+61 

+38 

+31 

+  74 
+  6 

+  4 
+22 

+  i8 

-33 

+29 

-54 

+  7 
+31 

+  6 
+48 
+  12 

-59 

+47 

+67 
+  11 
-43 
-85 
+  3 

-69 

+  18 

-59 

+35 
-26 

-  8 

+63 
+82 

+70 
+53 

-40 

+  13 

+37 
-8i 

+10 

-27 

+24 

-65 

+59 

-  4 

+26 

+73 
+41 

-54 
+  8 

+  17 

+  13 

-  12 

-43 
+66 

+34 

+43 

+  20 

+43 


Mean  £rrar 
1990. 


017 
050 
014 

047 
019 

032 
019 
023 
016 
017 

053 
025 

053 
014 

022 

018 
016 

015 
044 

018 

020 
016 

039 
041 

014 

03  s 
018 

•  •  • 

018 
046 

010 
019 
016 
025 
017 

056 
024 
020 
047 
014 

057 
014 

049 
013 
030 

014 
026 
022 

045 
012 

022 

015 
019 

088 

024 

018 
017 
019 
016 


ff 


33 

40 

15 

43 
20 

38 
26 

37 

21 

21 

43 
26 

41 
19 
31 

34 

17 
20 

43 

19 

28 

22 

33 
38 
19 
28 
34 

•  • 

21 
61 

15 

19 
20 

34 
17 

51 
30 
37 
48 
16 

49 
17 
38 
17 
35 

19 

33 

34 

37 
20 

22 

13 
24 

76 
35 
22 
16 

15 
19 


-33 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Cat. 
No. 


658 

659 
661 

662 

664 

666 
668 
669 
679 
683 

684 

685 
687 
688 
691 

689 
690 
692 

694 
696 

695 
698 

699 

701 
702 

704 

703 
706 

708 

710 

712 

713 
718 

719 

720 

721 

723 
727 

730 
731 

733 
734 
735 
737 
738 

740 

744 

745 

747 
748 

753 

758 
760 

762 
763 

765 
766 

767 

768 


Nanie. 


30  H.  Ur.  Maj. 

30  H.  Camel. 
//  Hydrse 

31  Leo.  Min. 
a  Antlise 


Urs.  Maj. 
H.  Draco. 
Leonis 
Sextantis 
Leo.  Min.« 

Ai%ix& 
Leo.  Min. 

Atgds 
Chamael. 

Leonis 
Hydrae 
Leo.  Min. 
Leonis 

Antlise 

Gr.  1706 
Crateris 
Leonis 
Urs.  Maj. 
Urs.  Maj. 

Octantis 
Leonis 
Leonis 
Urs.  Maj. 
Crateris 


36 
9 
P 

33 
41 

6 

42 

V 
/* 

I 

V 

46 

54 
1 

a 
d 

P 
a 

V 
X 

if 
P 

S  Leonis 
B  Leonis 
r  Urs.  Maj. 

5  Crateris 

6  Leonis 

It  Centauri 
2  Leonis 
r  Leonis 
X  Draconis 
^  Hydrae 

X  Centauri 
V  Leonis 
It  Chamsel. 
Draconis 
Crateris 

X  Urs.  Maj. 
yS  Leonis 
/H  Virginis 
Gr.  1830 
y  Urs.  Maj. 

7t  Virginis 
o  Virginis 
9  Centauri 
«  Corvi 

4  H.  Draco. 

5  Crucis 

d  Urs.  Maj. 
y  Corvi 
2  Can.  Ven. 


I 


R.A. 

X9ao. 


h      m 

10  18 

21 

22 

23 
23 
ID  26 
28 
29 

37 

39 

10  40 

41 
42 

43 
45 

10  45 
46 

49 
51 
53 

10  54 
56 
56 
57 

10  59 


II 


II 


II 


II 


II 


II 
12 


12 


12 


o 
I 

3 

5 
8 

10 
10 
14 
15 
17 

17 
20 

24 
27 
29 

32 
33 
34 
38 
41 

42 
45 
47 
48 

50 

57 
I 

4 
6 

8 

II 
II 
12 
12 


Decl. 

1990. 


+66 

+83 
-16 

+37 
-31 

+56 
+76 

+  IO 

—  X 

+24 

-64 

+31 

-59 

-49 
-80 

+11 
-16 

+35 

+25 

-37 

+78 
-18 

+  4 

+57 
+62 

-84 
+  8 
+  2 

+45 

—  22 

+21 
+  16 
+34 
-14 
+  6 

-54 
+  11 
+  3 
+70 
-31 

-63 

—  o 

-75 
+67 
-18 

+48 

+15 
+  2 

+38 

+54 

+  7 

+  9 

-50 
—22 

+78 

-58 

+57 
-17 

+41 


MeanBrror 
X920. 


031 
026 
018 
019 
044 

022 
019 
016 

024 
022 

052 
019 

■  •  ■ 

049 
047 

015 
022 

019 

027 

072 

034 
020 

018 

017 

016 

044 

013 
022 

016 

021 

014 
019 
021 
017 
014 

.  .  • 
018 
016 
016 
050 

053 
016 

079 

025 

019 

016 
010 
012 

037 
012 

016 
016 
067 
020 
017 

058 
020 
019 
032 


27 

30 
22 

24 

35 

25 

21 

21 

31 
26 

41 
28 

•  • 

37 

39 

20 

24 
21 

35 
95 

40 

25 
24 
16 

15 
42 
19 
25 
17 
33 
16 
21 
21 

19 
19 

•  • 

21 
21 
16 

39 

48 
18 
80 

25 
29 

17 
14 
14 
32 
14 
21 

15 
46 

23 
19 

45 

17 
20 

32 


Cat. 
No. 


Name. 


770 

772 

773 
780 

787 

786 

789 
791 
793 
792 

795 
796 

799 
800 

801 

802 

803 
808 
810 
812 

814 

813 
816 

817 
818 

820 
821 
827 
830 
836 

838 

839 
84a 

843 
846 

845 
847 
852 
8&J 
857 

859 
863 

866 

867 

871 

872 
878 
880 

879 
881 

882 

883 
885 
888 
889 

890 
891 

893 
894 


fi  Chamsel. 
Br.  1672 

7  Virginis 
a*  Crucis 
20  Comae 

d  Corvi 
X  Crucis 

8  Can.  Ven. 
K  Draconis 
fi  Corvi 

24  Comae  seq. 
a  Muscae 
X  Virginis 
y  Centauri 
y  Virginis 

p  Virginis 
76  Urs.  Maj. 
fi  Crucis 
2  Octantis 

31  Comae 

32  H.  Camel. 
n  Centauri 

e  Urs.  Maj. 
d  Virginis 
a  Can.  Ven. 

8  Muscae 
e  Virginis 

0  Virginis 
43  Comae 

20  Can. Ven. 

y  Hydrae 

1  Centauri 
C^  Ure.  Maj. 
a  Virginis 

Gr.  2001 

70  Virginis 
K  Octantis 

C  Vi^inis 
17  H. Can. Ven. 

e  Centauri 

m  Virginis 
r  Bo5tis 
ff  Urs.  Maj. 
89  Virginis 
C  Centauri 

ff  Bo5tis 
6  Apodis 
II  Bo6tis 
r  Virginis 
fi  Centauri 

ic  Hydrae 
B  Centauri 

a  Draconis 
d  Bo6tis 

K  Virginis 

4  Urs.  Min. 

I  Virginis 

a  BoOtis 

X  BoOtis 


R.A. 

Ded. 

X9M. 

X920. 

h   m 

A 

12  14 

-79 

14 

+88 

16 

—  0 

22 

-63 

26 

+21 

12  26 

-16 

27 

-57 

30 

+42 

30 

+70 

30 

-23 

12  31 

+19 

32 

-69 

35 

-  8 

37 

-49 

38 

—  I 

12  38 

+  11 

38 

+63 

43 

-59 

46 

-85 

48 

+28 

12  49 

+84 

49 

-40 

51 

+56 

52 

+  4 

52 

+39 

12  57 

-71 

12  58 

+11 

13  6 

-  5 

8 

+28 

•  14 

+41 

13  15 

-^3 

16 

-36 

21 

+55 

21 

—  II 

24 

+73 

13  25 

+14 

28 

-8s 

31 

—  0 

31 

+38 

35 

-53 

13  37 

-  8 

43 

+18 

44 

+50 

46 

-18 

SI 

-47 

13  51 

+19 

57 

-76 

58 

+a8 

58 

+  » 

13  58 

-60 

14  2 

-36 

2 

-36 

2 

+6S 

7 

+»5 

9 

—  10 

14  9 

+78 

13 

-  6 

12 

+30 

14  13 

+46 

Mean  Brror 
X990. 


037 
016 

013 


034 

018 
084 
022 
018 
019 

035 
063 
024 
041 
018 

023 

034 
034 
046 
024 

03I 
068 
017 
013 
014 

017 
013 
014 
019 
024 

022 

056 
030 
008 
026 

025 

039 
DIG 

041 
039 

015 
018 

012 

027 

042 

OX  3 

•  •  • 

033 
013 


I 


oai 

c»44 
016 

023  ' 

013  I  .21 

018  •  .24 
017  ,21 
008  .13 

019  I  .31 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  loao  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Error 

Cat. 

Name. 

R.  A. 

1920. 

Decl. 
1930. 

1920 

• 

Cat. 
No. 

Name. 

R.A. 

X930. 

DecL 

Z9ao. 

X9ao. 

No. 

a 

8 

a 

a 

h    m 

0 

8 

ff 

h      m 

e 

8 

#/ 

893 

8  Octantis 

14  14 

-83 

•035 

•30 

lOII 

e  Cor.  Bor. 

15  54 

+27 

.023 

.24 

898 

A  Viiginis 

15 

-13 

.017 

.34 

I0I3 

d  Scorpii 

15  56 

—  22 

.030 

.36 

901 

3  Librae 

19 

—  II 

.025 

•33 

IOI9 

G  Draconis 

16    0 

+59 

.018 

•17 

904 

e  Bofttis 

22 

+5" 

.018 

•17 

1017 

fi  Scorpii 

I 

—20 

.014 

•17 

905 

/BoWis 

23 

+30 

.031 

.36 

I03I 

K  Herculis 

4 

+17 

.028 

•33 

907 

0  Virginis 

14   34 

—    3 

.018 

•25 

1037 

Gr.  3320 

16    6 

+68 

.033 

•35 

911 

5  Urs.  Min. 

28 

+76 

.019 

.31 

1026 

0  Herculis 

6 

+45 

.035 

.32 

910 

p  Bodtis 

28 

+31 

.016 

.19 

1033 

d^  Apodis 

8 

-78 

•053 

•49 

913 

r  Bo6tis 

29 

+39 

.017 

.31 

1030 

8  (^hiuchi 

10 

-  3 

.013 

•17 

914 

7  Centatiri 

30 

-42 

.045 

•37 

103 1 

d  Cor.BoT.seq. 

13 

+34 

•<^7 

.42 

915 

6  Bomis 

14  31 

+30 

.025 

•32 

1034 

19  Urs.  Min. 

16    13 

+76 

.029 

.33 

917 

a^Centauri 

34 

-61 

•  •  •  . 

•    •    • 

1032 

X^  Normae 

14 

-50 

.049 

•30 

919 

33  Bo6tis 

36 

+45 

.034 

.33 

1033 

B  Ophiuchi 

14 

-  4 

.014 

.33 

931 

a  Apodis 

38 

-79 

.044 

•47 

1035 

d  Scorpii 

16 

-25 

.019 

.38 

936 

M  Virginis 

39 

-  5 

.014 

.21 

1036 

r  Herculis 

17 

+47 

.023 

.30 

930 

e  Bodtis 

14  41 

+27 

.016 

.16 

1039 

X  Herculis 

16    18 

+19 

.016 

.31 

93a 

109  Virginis 

42 

+  2 

.018 

.23 

1045 

V  Urs.  Min. 

20 

+76 

.023 

.33 

934 

8  Libree 

46 

-16 

.018 

.20 

IO4I 

X  Apodis 

21 

-79 

•033 

.38 

936 

a  Librae 

46 

-16 

.010 

.14 

1046 

03  Herculis 

22 

+14 

.030 

•37 

941 

Gr.  2164 

49 

+60 

•033 

•35 

1050 

7  Draconis 

23 

+63 

.018 

•17 

944 

fi  Urs.  Min. 

14  51 

+74 

.016 

.16 

105 1 

a  Scorpii 

16  24 

-26 

.013 

.31 

945 

e  Librae 

52 

—  II 

.018 

•23 

1056 

fi  Herculis 

27 

+23 

.018 

.31 

946 

Piazzi  231 

52 

+15 

.025 

.29 

1055 

X  Ophiuchi 

27 

+   3 

.017 

.33 

948 

fi  Lupi 

53 

-43 

•054 

•45 

1059 

A  Draconis 

28 

+69 

.023 

.19 

950 

6  Librae 

57 

-  8 

.026 

•25 

I061 

r  Scorpii 

31 

-38 

.03 1 

•25 

952 

fi  BoOtis 

14  59 

+41 

.020 

.23 

1062 

d  Herculis 

16  32 

+43 

.017 

.18 

953 

X  Scorpii 

14  59 

-25 

.024 

.29 

1063 

C  Ophiuchi 

33 

—  10 

.014 

.30 

955 

if  BodUs 

15     I 

+27 

.018 

.22 

1065 

34  Scorpii 

37 

-18 

.033 

•30 

963 

Gr.  2283 

3 

+88 

.023 

.29 

1067 

C  Herculis 

38 

+32 

.016 

•17 

957 

c  Bo6tis 

4 

+25 

.030 

•33 

1069 

7  Herculis 

40 

+39 

.015 

•17 

959 

C  Lupi 

15     7 

-52 

•059 

•51 

1068 

a  Tri.  Aust. 

16  40 

-69 

.036 

.39 

960 

t  Librae 

8 

-19 

.021 

•24 

107 1 

Gr.  3377 

44 

+57 

.038 

•45 

965 

3  Serpentis 

II 

+  5 

.029 

•31 

1073 

«  Scorpii 

45 

-34 

.040 

•33 

963 

r  Tri.  Aust. 

II 

-68 

.044 

•36 

1078 

49  Herculis 

48 

+15 

.034 

.39 

966 

8  BoOtis 

12 

+34 

.018 

•23 

1083 

e*  Arae 

53 

-53 

.056 

•50 

967 

fi  Librae 

15  13 

-  9 

.013 

•17 

1084 

tc  Ophiuchi 

16  54 

+  9 

.014 

•17 

976 

X  Urs.  Min. 

21 

+72 

.018 

.16 

1087 

«  Urs.  Min. 

54 

+83 

.018 

.16 

975 

M  BoHtis  pr. 

21 

+38 

.019 

.22 

1086 

30  Ophiuchi 

57 

-  4 

•035 

•39 

977 

r*  Serpentis 

23 

+16 

.026 

.36 

1088 

e  Herculis 

57 

+31 

.016 

.31 

979 

t  Draconis 

23 

+59 

•025 

.21 

1089 

d  Herculis 

16  59 

+34 

.036 

•30 

978 

32  Librae 

15    24 

-16 

.018 

.28 

1092 

7  Ophiuchi 

17    6 

-16 

.016 

•17 

980 

fi  Cor.  Bor. 

25 

+29 

.025 

.23 

1093 

tj  Scorpii 
C  Draconis 

6 

-43 

.044 

•34 

973 

p  Octantis 

25 

-84 

•037 

.38 

1094 

9 

+66 

.020 

.19 

981 

v^  Bofttis 

28 

+41 

.023 

•31 

1096 

a  Herculis 

II 

+14 

.010 

.14 

984 

X  Lupi(w«in) 

30 

-41 

.043 

•35 

1098 

8  Herculis 

13 

+25 

.020 

.24 

986 

X  Librae 

15   31 

-15 

.021 

.24 

1 100 

ie  Herculis 

17    12 

+37 

.018 

.22 

987 

a  Cor.  Bor. 

31 

+27 

.010 

•13 

IIOI 

59  Apodis  (G.) 

16 

-81 

•073 

•74 

993 

C  Cor,  Bor .je^. 

36 

+37 

.027 

•36 

1 105 

6  Ophiuchi 

17 

-25 

.019 

.21 

997 

a  Serpentis 

40 

+  7 

.010 

•13 

1 106 

w  Herculis 

18 

+33 

.027 

•30 

998 

fi  Serpentis 

42 

+16 

.018 

.21 

1x07 

fi  Arae 

19 

-55 

.069 

•49 

999 

K"  Serpenti9 

15  45 

+18 

.024 

•25 

II09 

b  Ophiuchi 

17    21 

-24 

.018 

.29 

1000 

M  Serpentis 

45 

-  3 

.019 

•35 

nil 

d  Ophiuchi 

23 

+  4 

.017 

.22 

I003 

13  H.  Draco. 

45 

+63 

.028 

•32 

III3 

5  Arae 

24 

-61 

.... 

•    •   ■ 

1003 

e  Serpentis 

47 

+  5 

.014 

.19 

"I5 

a  Arae 

26 

-50 

.056 

.46 

1006 

C  Urs.  Min. 

47 

+78 

.016 

•15 

III7 

X  Herculis 

28 

+26 

.031 

•37 

1004 

fl  Tri.  Aust. 

15  48 

-63 

•059 

•45 

II18 

X  Scorpii 

17    28 

-37 

.058 

•47 

1005 

A.  Librae 

49 

—20 

.026 

.36 

III9 

fi  Draconis 

-   ^9 

+52 

.014 

•15 

XOO9 

X  Serpentis 

53 

+  16 

.016 

.23 

II23 

a  Ophiuchi 

•   31 

+13 

.010 

.14 

lOXO 

*  Scorpii 

15  54 

-26 

.033 

•29 

II25 

i  Serpentis 

17  33 

-^5 

.034 

.24 

[£ph  14I 
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MEAN  ERRORS. 


MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  igao  OF  STARS  OP  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Error 

Mean  Error 

Cat. 

Name. 

R.  A. 

1920. 

Dccl. 
i9»o.     - 

i9ao 

• 

Cat. 
No. 

Name. 

R.  A. 

X9>o. 

Decl. 

1930. 

1920. 

No. 

a 
s 

d 



a 

i 

h      m 

e 

h      m 

• 

s 

n 

II31 

t  Herculis 

17  37 

+46 

.018 

•17 

1240 

d  Draconis 

19   13 

+68 

.016 

.16 

1 133 

€0  Draconis 

37 

+69 

.021 

.21 

1239 

d  Sagittarii 

13 

-19 

.014 

.29 

II39 

n  Pavonis 
p  Ophiuchi 

38 

-65 

.067 

.58 

1241 

e  Lyrae 

14 

+38 

.025 

•34 

"34 

40 

+  5 

•013 

•17 

1243 

Qo  Aquilae 

14 

+  11 

.019 

.21 

"35 

X*  Scorpii 

43 

-40 

.066 

•54 

1243 

K  Cygni 

15 

+53 

.019 

.19 

"37 

//  Herculis 

17  43 

+38 

.014 

.19 

1248 

r  Draconis 

19   17 

+73 

.019 

.20 

1Z40 

if  Draconis 

43 

+7» 

.021 

.30 

1251 

6  Aquilae 

21 

+  3 

.013 

•17 

"38 

y  Ophiuchi 

44 

+  3 

.017 

.21 

1259 

fi  Cygni 

27 

+28 

.014 

.22 

1 146 

^  Draconis 

53 

+57 

.021 

.21 

1260 

t  Cygni 

28 

+Sa 

.020 

•19 

"45 

89  Herculis 

S3 

+a6 

.025 

•33 

Z264 

fi  Aquilae 

30 

+  7 

.024 

.28 

"SO 

35  Draconis 

17  53 

+77 

.03a 

.23 

1265 

h  Sagittarii 

19   32 

-»s 

.019 

.26 

"47 

0  Herculis 

54 

+37 

.017 

.21 

1224 

6  Octantis 

32 

-89 

.025 

.22 

1 148 

r  Ophiuchi 

55 

—  10 

.016 

.22 

1266 

K  Aquilae 

33 

-  7 

.018 

.28 

"49 

^  Herculis 

55 

+  29 

.034 

•30 

1269 

e  Cygni 

34 

+50 

.019 

.21 

"51 

y  Draconis 

55 

+51 

•013 

.16 

1271 

S4  Sagittarii 

36 

-16 

.022 

•30 

"52 

67  Ophiuchi 
0  Urs.  Min. 

17  57 

+  3 

.031 

.26 

1273 

ft  Sagittae 

19  37 

+17 

.016 

.26 

1 164 

17  58 

+87 

•    •    •    • 

•    •    • 

1281 

15  Cygni 

41 

+37 

.039 

.29 

"56 

6  Arse 

18    0 

-50 

.056 

•50 

1280 

/  Sagittarii 

42 

—20 

.020 

•30 

"S8 

y  Sagittarii 

I 

-30 

.021 

•39 

128a 

y  Aquilae 

42 

+10 

.009 

•15 

"59 

70  Ophiuchi 

I 

+  3 

.022 

.26 

1283 

6  Cygni 

42 

+45 

.03 1 

.18 

1 160 

72  Ophiuchi 

18    4 

+  10 

.016 

.19 

1284 

a  Sagittae 

19  44 

+18 

.017 

.23 

1161 

0  Herculis 

4 

+29 

.019 

.22 

1286 

a  Aquilae 

47 

+  9 

.010 

.14 

"53 

X  Octantis 

8 

-88 

.034 

•30 

1288 

Tf  Aquilae 

48 

+  I 

.032 

.26 

1 166 

M  Sagittarii 

9 

—  21 

.016 

.19 

1290 

B  Draconis 

48 

+70 

.024 

•19 

1169 

7  Sagittarii 

12 

-37 

•057 

•50 

1289 

1  Sagittarii 

50 

-42 

.073 

,62 

1170 

Gr.  2533 

18  13 

+42 

•035 

.40 

1291 

8  Pavonis 

19  51 

-73 

•    •    •     • 

•    m    • 

1171 

36  Draconis 

13 

+64 

.020 

.21 

1292 

ft  Aquilae 

51 

+  6 

.008 

.14 

"73 

S  Sagittarii 

15 

-30 

.020 

•25 

1297 

y  Sagittae 

55 

+19 

.017 

.23 

"74 

7  Serpentis 

17 

-  3 

.016 

•17 

1299 

c  Sagittarii 

19  58 

-28 

.017 

.24 

1175 

e  Sagittarii 

19 

-34 

•055 

.46 

1304 

r  Aquilae 

20    0 

+  7 

.032 

•33 

1178 

109  Hetculis 

18  20 

-|-22 

.018 

.21 

1308 

0  Aquilae 

20    7 

—      I 

.013 

.18 

"79 

a  Telescopii 

21 

-46 

.049 

.41 

1314 

0  Cygni  seq. 

II 

+46 

.019 

.21 

"85 

X  Draconis 

23 

+73 

.020 

.20 

1318 

K  Cephei 

12 

+77 

.018 

•19 

1 183 

A.  Sagittarii 

23 

-25 

.017 

.22 

13 19 

24  Vulpeculae 

13 

+24 

.02  s 

.30 

1187 

c  Se^entis 

26 

—  2 

.027 

.38 

1320 

a^  Capricomi 

14 

-13 

.012 

•17 

1189 

X  Aquilae 

18  31 

-  8 

.013 

•25 

132 1 

ft  Capricomi 

20  17 

-15 

.022 

.21 

1190 

C  Pavonis 

34 

-71 

.016 

.40 

1324 

a  Pavonis 

19 

-57 

•    •    •    • 

•  «  • 

"93 

a  Lyrae 

34 

+39 

.009 

•15 

1325 

y  Cygni 

19 

+40 

.013 

■17 

1 196 

9  Aquilte 

38 

-  9 

.029 

•30 

1328 

n  Capricomi 

23 

-18 

.019 

•27 

"99 

0  Sagittarii 

41 

-27 

.022 

.26 

1329 

p  Capricomi 

24 

-18 

.018 

.21 

1202 

no  Herculis 

18  42 

+20 

.020 

.22 

1332 

41  Cygni 

20  26 

+30 

<029 

•35 

1204 

6  Aquilse 

43 

-  5 

.020 

•32 

1336 

e  Cephei 

28 

+63 

.018 

.17 

1206 

X  Pavonis 

45 

-62 

•059 

.52 

1337 

e  Delphini 

29 

+  " 

.013 

•19 

1209 

ft  I^yrae 

47 

+33 

•013 

.16 

1340 

Gr.  3241 

30 

+72 

.034 

.40 

Z2J2 

50  Draconis 

49 

+75 

•031 

•25 

1341 

a  Indi 

32 

-48 

.046 

.37 

I2I3 

0  Draconis 

18  50 

+  59 

.028 

.21 

1344 

ft  Delphini 

20  34 

+  14 

.016 

.23 

I2II 

6  Sagittarii 

50 

-26 

.018 

•27 

1348 

V  Capricomi 

35 

-18 

.023 

'31 

1215 

e  Serp.  pr. 

52 

+  4 

.017 

•25 

1349 

a  Delphini 

36 

+  16 

.014 

.22 

1218 

R  Lyrae 

S3 

+44 

.025 

•31 

1350 

ft  Pavonis 

38 

-66 

•   .   .   . 

» •  • 

1220 

y  Lyra 

56 

+33 

.018 

.22 

1352 

a  Cygni 

39 

+45 

.010 

.12 

I2I9 

8  Aquilae 

18  56 

+  15 

.017 

.19 

1353 

d  Delphini 

20  49 

+15 

.019 

.34 

1222 

C  Sagittarii 

58 

-30 

.042 

•37 

1354 

it  Capricomi 

41 

-26 

.028 

•32 

1255 

X  Urs.  Min. 

18  59 

+  89 

•    •   •    • 

•    *    • 

1356 

y  Del  ph.  seq. 

43 

+  16 

.024 

■30 

1226 

C  Aquilae 

19     2 

+  14 

.014 

•15 

1357 

8  Cygni 

43 

+34 

.014 

.31 

1227 

A  Aquilae 

2 

-  5 

.014 

•23 

1358 

8  Aquarii 

43 

—  10 

.014 

.19 

1228 

ct  Cor.  Aust. 

19     4 

-38 

.050 

•42 

1361 

17  Cephei 

20  44 

+62 

.018 

.16 

1230 

t  Lyrae 

4 

+36 

.025 

.29 

1366 

M  Aquarii 

48 

-  9 

.016 

.33 

I23I 

Tt  Sagittarii 

5 

—21 

.019 

•23 

1368 

76  Draconis 

48 

+82 

.02a 

.31 
0 

"37 

if  Sagittarii 

19  II 

-25 

.021 

•31 
[Ep 

1364 

hi4l 

ft  Indi 

20  49 

-59 

.067 

.5^ 

MEAN  ERRORS. 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Cat. 
No. 


1369 
137 1 
1373 
1372 
1374 

1378 
1380 

1381 
1384 
1387 
1386 
1389 
1391 
139a 
1394 

1396 
1397 
1398 

1399 
1400 

1403 
1406 
1407 
1409 

14IS 
1416 
141 7 
1418 
1424 
1426 

1428 

143 1 
1433 
1434 
1435 

1439 
1444 

1442 

1449 

1450 

1452 
1451 
1453 
1456 
1457 

1459 
1460 

Z466 

1467 
1469 

1473 
1474 

1477 
1478 

X483 

X488 

1489 

1491 
1490 


Name. 


32  Vulpeculae 
220  Draco.(H^) 
y  Cygni 
a  dctantis 
y  Microscop. 

61  Capricomi 
$  Cygni 
61  Cygni  pt, 
y  Aquarii 
Br.  2777 

3  Pise.  Aust. 
C  Cygni 
r  ^gni 
a  Equulei 
6  Cygni 

6^  Microscop. 
a  Cephei 
X  Capricomi 
z  Pegasi 
y  Pavonis 

C  Capricomi 
g  Cygni 
p  Aquarii 
/?  Ccphci 

k  Aquarii 

74  Cygni 
y  Capricomi 

X  Octantis 

e  Pegasi 
II  Cephei 

6  Capricomi 
jr*  Cygni 
;u  Capricomi 
y  Gruis 
16  Pegasi 

79  Draconis 
20  Pegasi 

e  Indi 

a  Aquarii 

t  Aquarii 

20  Cephei 

a  Gruis 

t  Pegasi 

6  Pegasi 

ie  Pegasi 

C  Cephei 
24  Cephei 
d  Aquarii 
a  Tucanse 

V  Octantis 

y  Aquarii 
31  Pegasi 
3  Lacerts 
n  Aquarii 
6  Aquarii 

a  Lacerts 

V  Aquarii 
226  6.  Cephei 

rj  Aquarii 


R.  A. 

1920. 


h      m 
20  51 

54 
55 
56 


20 

21 


21 


21 


21 


21 


21 


I 
2 

3 

5 
7 

9 

10 

12 
12 

14 

16 

17 
18 

18 

20 

22 
27 

37 
28 

34 
36 

39 
40 

41 

43 
44 
49 
49 
49 

5a 
57 

57 

2 

2 

3 

3 

3 
6 

6 

8 
8 

13 
13 
17 

22  18 
18 
20 
21 
26 

22  28 

30 

31 
22  31 


21 

21 
22 

22 


22 


Decl. 
1920. 


+28 
+80 

+41 

-77 
-33 
-18 

+44 
+38 

—  12 

+78 

-28 

+30 
+38 

+  5 
H-39 

-41 

+62 

-17 

+19 
-66 

-23 
+46 

—  6 

+70 

—  8 

+40 

-17 
-83 
+10 

+71 

-16 

+49 
-14 
-38 
+26 

+73 
+13 

-57 

—  I 

-14 

+62 

-47 
+25 
+  6 
-SrZl 

+58 

+72 

—  8 
-61 
-86 

—  3 
+12 

+Sa 
+  I 

—  II 

+50 
—21 

+76 

—  I 


Mean  Brror 
1930. 


s 


018 
021 
022 

055 
037 

017 
018 
020 
019 
023 

032 

015 
022 

015 
021 

074 
016 
021 
020 
061 

024 
028 
018 
014 
016 

029 
018 
065 
012 
028 

017 
022 
016 
064 
018 

023 
022 

058 
CIO 

020 
029 

•  •  « 

019 
017 
022 

018 

021 

013 

041 
026 

013 
024 

018 
018 

016 

020 
026 
026 

013 


It 


22 

25 
22 

46 

49 
22 
20 

19 
28 

21 

46 
18 
22 
20 
28 

80 

14 

25 
27 

43 

31 
29 

18 

14 
22 

31 
26 

51 
18 

26 

21 
24 
23 
52 
22 

25 

25 
80 

13 
22 

29 

•  « 

21 
22 

25 

18 
22 
21 

32 
22 

18 
28 
20 

30 
21 


Cat. 

No. 


19 
33 
25 
19 
[Eph  X4I 


495 
497 
499 
500 
498 

501 
504 

505 
506 

507 

510 

512 

513 
514 
516 

520 

523 

525 
528 

531 

533 
532 
534 

535 
536 

537 
539 
540 
542 
544 

546 
548 

550 
549 
552 

553 
555 
559 
558 
561 

567 
568 

569 
570 

572 

574 
576 

577 
580 

581 
582 

583 
586 

587 
592 


593 
595 
596 


Name. 


I 


10  Lacertse 
e  Pise.  Aust. 
C  Pegasi 
/?  Gmis 
fi  Octantis 

Pegasi 

Pegasi 
t  Gruis 
r  Aquarii 
/i  Pegasi 

c  Cephei 
X  Aquarii 
p  Indi 
d  Aquarii 
a  Piac.  Aust. 

o  Androm. 
fi  Pegasi 
a  Pegasi 
55  Pegasi 
<?  Aquarii 

ir  Cephei 
X  Gruis 
59  Pegasi 

5  Cassiop.(H^) 
4>  Aquarii 

^  Aquarii 
y  Tucanse 
y  Piscium 
y  Sculptoris 
o  Cephei 

r  Pegasi 
W-  Aquarii 
4  Cassiop. 
V  Pegasi 
K  Piscium 

6  Piscium 
70  Pegasi 
39  H.  Cephei 

p  Sculptoris 
72  Pegasi 

X  Androm. 

t  Androm. 

t  Piscium 
y  Cephei 
K  Androm. 

00^  Aquarii 
i^  Aquarii 
^  Androm. 
41  H.  Cephei 
6  Sculptoris 

y^  Octantis 
0  Pegasi 
p  Cassiop. 
Gr.  4163 
09  Piscium 

B  Tucane 
30  Piscium 
2  Ceti 


R.  A. 

Decl. 

xgao. 

X9ao. 

h   m 

0 

22  36 

+39 

36 

27 

37' 

+10 

38 

-47 

.  38 

-82 

22  39 

+30 

43 

+23 

44 

-52 

45 

-14 

46 

+24 

22  47 

+66 

48 

-  8 

49 

-71 

50 

-16 

53 

-30 

22  58 

+42 

23  0 

+28 

I 

+15 

3 

+  9 

5 

—22 

n   5 

+75 

6 

-46 

8 

+  8 

9 

+57 

10 

-  6 

23  12 

—10 

13 

-59 

13 

+  3 

15 

—  33 

15 

+68 

23  17 

+23 

19 

—21 

21 

+62 

21 

+23 

23 

+  I 

23  24 

+  6 

25 

+12 

28 

+87 

29 

-38 

30 

+3X 

23  34 

+46 

34 

+43 

36 

+  5 

36 

+77 

36 

+44 

23  39 

-IS 

40 

-19 

42 

+46 

44 

+67 

45 

-29 

23  47 

-82 

48 

+  19 

50 

+57 

51 

+74 

55 

+  6 

23  56 

-66 

58 

-  6 

23  59 

-18 

Mean  Error 
1920. 


027 
028 
013 
060 
036 

017 
016 
052 
018 
016 

014 
013 

051 
019 

032 

017 
020 
CIO 

029 

023 

019 
064 

028 
030 

016 

Q20 

044 
013 

053 
025 

020 
024 
022 
020 

014 

019 
022 
018 
046 
026 

016 
021 
013 
014 
020 

023 
022 
023 
024 
024 

03a 
023 
03a 
03a 
013 

071 
02a 
018 


It 


•30 
.38 

•17 
.46 

•30 

.21 
.21 
.48 

.24 
.19 

•17 
.19 

.62 

•25 
.28 

.22 
.21 
.14 
.40 

.32 

.21 

.56 
.41 

•31 
.22 

•29 
.38 
.16 
.46 

•25 

•25 
•32 
.23 

.24 
.19 

.26 
.26 
.21 

.47 
.30 

.20 
.21 
.19 
.14 
•23 

•37 
.27 

•39 

.27 

.29 

•31 
.a8 

.x6 
.60 

.28 

•23 
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SOLAR  EPHEMERIS,  1914. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


T^A^A 

Apparent  Right 

Apparent 
Declination. 

Hourly- 
Motion. 

Equation 
ol  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 
at 
■  Apparent 
Noon. 

Sidereal 
Time  of 
Scmid. 
Passing 
Merid. 

Sidereal 

Time  of 

Mean  Noon. 

INite. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon  J 

Right 
Ascen. 

Decli- 
nation. 

h   m      8 

8 

•     f      // 

n 

s 

n 

m      s 

/      ff 

m     8 

h  m      f 

Jan.    I 

18  45  3417 

34.81 

-23     2  21.8 

21.0 

XI. 046 

+X9.09 

+  3  33-42 

16  17.86 

I  11.06 

18  42    0.82 

2 

18  49  59.08 

59.80 

22  57  19.4 

18.4 

ZZ.03I 

13.17 

4    1-78 

16  17.86 

I  11.02 

184557-38 

3 

18  54  23.63 

24.44 

225149-5 

48.4 

XZ.0Z5 

14.31 

4  29.78 

16  17,87 

I  10.97 

184953.94 

4 

18  58  47.79 

48.69 

224552.3 

51. 1 

10.998 

15.44 

4  57-39 

16  17.87 

I  10.92 

18  53  50.50 

5 

19    3  "53 

12.51 

223928.1 

26.7 

•X0.980 

16.57 

5  24.57 

16  17.86 

I  10.86 

185747.06 

6 

19    7  34-82 

3589 

-223237.1 

35.4 

10.961 

+  17.68 

+  5  51-31 

16  17.85 

I  10.80 

19    143.62 

7 

19  "  5763 

58.78 

22  25  19.4 

17.4 

X0.940 

Z8.78 

6  17-57 

16  17.83 

I  10.74 

19   540.18 

8 

19  16  19.94 

21.16 

221735.2 

330 

zo.9t8 

19.88 

643.32 

16  17.81 

I  10.67 

19   936.74 

9 

19  2041.72 

43-01 

22     924.8 

22.4 

ZO.896 

90.97 

7    8.53 

16  17.78 

I  10.60 

19 13  33.30 

xo 

1925    2.94 

4.30 

22     048.5 

45.9 

XO.873 

99.05 

7  33.20 

16  17.74 

I  10.52 

19 17  29.85 

II 

19  29  23.59 

25.02 

-21  51  46.4 

43-5 

zoA(9 

+23.19 

+  7  57-30 

i6  17.70 

I  10.44 

19  2 1  26.41 

12 

19  33  43-66 

45.16 

2142  18.9 

15-7 

zo.Saj 

34.17 

8  20.81 

16  17.66 

I  10.36 

192522.97 

13 

1938    3.12 

4.69 

213336.3 

22.7 

10.797 

95.91 

8  43-72 

16  17.60 

I  10.28 

192919-53 

14 

19  42  21.96 

2359 

3133     8.5 

4-7 

10.771 

96.95 

9    6.01 

16  17.54 

I  10.19 

193316.09 

15 

19  4640.17 

41.85 

31  II  26.1 

21.9 

10.744 

97.97 

9  27.67 

16  17.47 

I  10.10 

193712.64 

i6 

19  50  57  72 

59-47 

-21     019.4 

14.8 

10.717 

+98.98 

+  948.66 

16  17.39 

I  10.01 

19  41    9.30 

17 

19  55  14.60 

16.42 

204848.5 

43-5 

X0.6S9 

99.98 

10    8.98 

16  17.31 

I     9.91 

1945    5.76 

z8 

19  59 3080 

32.67 

203653.8 

48.5 

XO.66Z 

30.97 

10  28.62 

16  17.23 

I     9.81 

1949    3.32 

19 

20   3  46.29 

48.31 

202435.7 

30.1 

XO.639 

31.93 

10  47.56 

16  17.14 

I     9.71 

19  53  58.88 

20 

30   8    1.08 

3.04 

20  II  54.4 

48.4 

ZO.60X 

»i.X9 

"    5-79 

16  17.05 

I     9.61 

19  56  55-44 

31 

30  13  15.14 

17.14 

-19  58  50.1 

43.8 

ZO.570 

+33.14 

+11  23.28 

16  16.95 

I     9.51 

30  051.99 

33 

3o  16  38.46 

30.50 

194523.5 

16.9 

10.539 

34.06 

II  40.03 

16  16.85 

I     9.40 

30  448.55 

23 

303041.02 

43-10 

193134.9 

28.0 

ZO.507 

34.97 

II  56.02 

16  16.74 

I     9.29 

30  845.11 

24 

20  24  52.80 

54.92 

191724.3 

17.1 

10 .475 

35.88 

12  11.25 

16  16.63 

I     9.18 

20 12  41.67 

25 

2029   3.80 

5-95 

19     252.4 

44.9 

xo.44a 

36.77 

12  25.69 

16  16.51 

I     9.07 

20 16  38.22 

36 

20  33  14.00 

16.19 

-18  47  59.7 

51.8 

ZO.408 

+37.63 

+"  39.33 

16  16.39 

I     8.96 

202034.78 

27 

203723.39 

25.62 

183246.3 

38.1 

10.375 

38.48 

12  52.16 

16  16.27 

I     8.85 

202431.34 

28 

304131.97 

34.23 

18  17  12.8 

4.3 

10.341 

39.30 

13    4.18 

16  16.15 

I    8.74 

202837.90 

29 

20  45  39-73 

42.01 

18     I  19.6 

10.8 

XO.307 

40. Z9 

13  15.37 

16  16.03 

I     8.63 

303224.45 

30 

20  49  46.66 

48.96 

174467.0 

57-9 

lo.aji 

40.91 

13  25.73 

16  15.90 

I     8.51 

203621.01 

31 

20  53  52.75 

55.07 

-172835.6 

26.2 

10.937 

+41.69 

+13  35.26 

16  15.77 

I     8.39 

204017.57 

Feb.  I 

30  57  58.00 

60.34 

17  "45-7 

36.0 

Z0.209 

49.46 

13  43.95 

16  15.63 

I     8.38 

204414.12 

3 

31     3     3.41 

4.76 

165437.6 

27.7 

IO.Z67 

43.ai 

13  51.79 

16  15.49 

I    8.17 

204810.68 

3 

31    6    5.99  1    8.34 

1637  11.9 

1.7 

10.139 

43-93 

13  58-80 

16  15.34 

I     8.06 

2052    7.24 

4 

21  10     8.73 

11.09 

16  19  29.0 

18.5 

XO.O97 

44.64 

14   4.98 

16  15.19 

I     7.94 

2056  3.79 

5 

31  14  10.64 

1301 

-16    I  29.2 

18.5 

ZO.063 

+45.33 

+14  10.33 

16  15.04 

I     783 

21   0  0.35 

6 

31  18  11.72 

14.10 

1543  130 

2.1 

zo.oaS 

46  .OX 

14  14.85 

16  14.88 

I     7.71 

21   356.91 

7 

31  33  11.98 

14.36 

152440.8 

29.7 

9-994 

46.67 

14  18.54 

16  14.71 

I    7-59 

21   753-46 

8 

31  26  11.43 

13.80 

15   553.0 

41.7 

9.960 

47.31 

14  21.42 

16  14.54 

I    7.47 

21 II  50.02 

9 

21  30  10.07 

12.44 

14  46  50.0 

38.6 

9.997 

47.93 

14  23.50 

16  14.37 

I    7.36 

211546.57 

10 

2134     7.91 

10.38 

-142732.2 

20.7 

9.894 

+48-54 

+14  24.78 

16  14.19 

I    725 

21 1943.13 

II 

2138     4.97 

7.33 

14   7  60.0 

48.4 

9.869 

49.14 

1425.28 

16  14.00 

I    7.14 

212339.69 

12 

21  42      1.26 

3.62 

13  48  13.7 

2.0 

9.830 

49-71 

14  25.02 

16  13.81 

1    7-03 

212736.34 

13 

21  45  56.80 

59.16 

13  28  13.8 

1.9 

9.799 

50.97 

14  24.00 

16  13.62 

I    6.93 

213132.80 

14 

21  4951.61 

53.95 

13    760.7 

48.6 

9.769 

50 .8z 

1422.24 

16  13.42 

I    6.82 

213529.35 

15 

21  53  45.70 

48.02 

-124734.7 

22.5 

9.739 

+51.34 

+14  19.76 

16  13.22 

I    6.72 

213925.91 

16 

21  57  39-07 

41.38 

-122656.2 

43-9 

9.710 

+51.86 

+14  16.57 

16  13.02 

I    6.61 

214322.46 

Nom.—For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o*.x9  from  the  sidereal  intervaL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date 

Ai>parent  Right 
Ascension. 

Apparent 
DccUnation. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 

Time  of 

Mean  Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon 

Right 
Ascen. 

DecU- 
nation. 

h   m       s 

8 

e       /        // 

n 

s 

It 

m      s 

/         n 

m      s 

h  m      s 

Feb.i6 

21  57  3907 

41.38 

-12  26  56.2 

43-9 

9.710 

+51.86 

+14  16.57 

16  13.02 

I     6.61 

214322.46 

17 

22     I  31.74 

3404 

12     565.6 

53.2 

9.68X 

53.35 

14  12.68 

16   12.81 

I     6.51 

2147  19.02 

18 

22    5  23.72 

26.00 

1144  63.3 

50.9 

9.65a 

53.83 

14    8.10 

16  12.59 

I     6.41 

21  51  15-57 

19 

22    9  15.03 

17.29 

"2349.7 

37.3 

9.6*4 

53-39 

14    2.85 

16  12.37 

I     6.31 

21  55  12.13 

30 

22  13    5.68 

7.91 

II  225.3 

12.8 

9.597 

53.73 

13  56.94 

16   12.15 

I     6.21 

2159   8.68 

21 

22  16  55.68 

57.88 

-104050.5 

38.0 

9.570 

+54  •X6 

+13  50.37 

16   11.93 

I    6.II 

22    3    5.24 

22 

22  20  45.03 

47.21 

10 1865.8 

53-3 

9-544 

54.56 

13  43-i6 

16   II. 71 

I    6.02 

22    7    1.79 

23 

22  2433.76 

3592 

9567I.S 

59.^ 

9.518 

54.95 

13  35-33 

16   11.48 

I    5.93 

221058.35 

24 

22  2821.88 

24.01 

93468.0 

55-6 

9.493 

55.33 

13  26.89 

16  11.25 

I    5.84 

221454.90 

25 

22  32    9.39 

11.49 

9  "  55.9 

43-5 

9.468 

55.68 

13  17-85 

16  IX. 02 

I    5-75 

22  1851.46 

26 

22  35  56-31 

58.38 

-  85035.6 

233 

9.444 

+56.01 

+13    8.22 

16  10.79 

I    5.67 

22  22  48.01 

27 

22  39  42.66 

4470 

82767.5 

55-3 

9.430 

56.33 

12  58.01 

16  10.55 

I    5-59 

222644.57 

28 

22  43  28.45 

30.46 

8   531.9 

19.8 

9.397 

56.63 

12  47.24 

16  10.32 

I    5-51 

223041.12 

Mar.   I 

22  47  13.70 

15-67 

7  42  49-3 

37.3 

9.375 

56.91 

12  35-93 

16  10.08 

I    5-44 

223437.68 

2 

22  50  58.42 

60.35 

7  1960.2 

48.4 

9.353 

57.17 

12  24.09 

16  9.84 

I    5-37 

223834.23 

3 

22  5442.63 

44.52 

-  65665.0 

53-3 

9.339 

+57.43 

+12  11.74 

16   9.60 

I    5.30 

224230.78 

4 

22  58  26.34 

28.20 

63363.9 

52-* 

9.31a 

57.65 

II  58.89 

16  9.36 

I    523 

224627.34 

5 

23    2    9.57 

".39 

61057-5 

46.2 

9. 899 

57.86 

"  45.57 

16   9.12 

I    5.16 

225023.89 

6 

23    552.35 

54-13 

54746.1 

34-9 

9.273 

58.06 

"31-79 

16    8.88 

I    5-IO 

225420.44 

7 

23    934.69 

36.43 

52430.2 

19.2 

9.955 

58.34 

II  17.58 

16    8.63 

I    5.04 

22  5817.00 

8 

23  13  16.61 

18.31 

-  5   070.1 

59-3 

9.339 

+58.41 

+11    2.94 

16    8.38 

I    4.98 

23    2x3.55 

9 

23  1658.14 

59.80 

43746.2 

35-6 

9.333 

58.57 

1047.91 

16    8.12 

I    4.92 

23   6xo.11 

10 

23203929 

40.92 

4  14  18.9 

8.5 

9.ao8 

58.71 

1032.52 

16    7.86 

I    4.87 

23  10  6.66 

II 

23  24  20.10 

21.69 

35048.5 

38-3 

9.193 

58.8a 

10  16.78 

16    7.60 

I    4.82 

2314  3.22 

12 

23  28    0.58 

3.12 

32715.2 

5-3 

9.180 

58.93 

10   0.71 

16    7-34 

I    4.77 

23  17  59-77 

13 

23  31  40.76 

42.26 

-  3   3  394 

29.8 

9-169 

+59.03 

+  9  44.34 

i6    7.07 

I    4.72 

23  21  56.32 

14 

23  35  20.67 

22.12 

23961.6 

52.3 

9.158 

59.11 

927-69 

16    6.80 

I    4.68 

232552.88 

15 

2339    0.32 

1.73 

2  1622.0 

13-0 

9.148 

59.18 

9  10.78 

16    6.53 

I    4.64 

^3  29  49-43 

16 

^3  42  39-75 

4x.11 

I  52  41.0 

32.3 

9.139 

59.33 

853.66 

16    6.26 

I    4.61 

233345.98 

17 

23  46  18.97 

20.29 

I  28  58.9 

50.4 

9.13X 

59.37 

8  36.34 

16    5.99 

I    4.58 

233742.54 

18 

23  49  58-01 

59-29 

-  I    516.1 

7-9 

9.133 

+59.39 

+  8  18.83 

16    5.72 

I    4.55 

»3  41 39.09 

19 

23  53  36.89 

38.12 

0  41 33  0 

25-1 

9. "7 

59.30 

8    1. 14 

16    5.44 

I    4.53 

23453564 

20 

23  57  15.62 

16.80 

-  0 17  50.0 

42.3 

9. 113 

59-39 

7  43.32 

16    5.16 

I    4.51 

234932.20 

21 

0   0  54.22 

55-35 

+  0   552.7 

60.1 

9.107 

59.36 

7  2539 

16    4.88 

I    4.49 

235328.75 

22 

0   432.73 

33-81 

02934.5 

41.6 

9.103 

59.3a 

7    7.35 

16    4.60 

I    4.47 

235725-30 

23 

0   8  II. 15 

12.19 

+  05315.2 

22.0 

9 -099 

+59.17 

+  6  49.21 

16    4.32 

I    4.46 

0   121.86 

24 

0  II  49.50 

50.49 

H654.4 

60.8 

9.097 

59.09 

631.00 

16   4.04 

I    4-45 

0   518.41 

25 

0  15  27.80 

28.74 

14031-7 

37-7 

9.095 

59.00 

6  12.75 

16    3.76 

I    :4.44 

0  914-97 

26 

0  19    6.06 

6.95 

2    4  6.6 

12.3 

9.094 

58.90 

5  54-47 

i6   3.48 

I    4.44 

013  11.52 

27 

022  44.31 

45-15 

22738.9 

44.3 

9.094 

58.78 

536.16 

16    3.21 

I    4.44 

017   8.07 

28 

026  22.55 

23-35 

■H  2  51    8.0 

13.1 

9.094 

+58.65 

+  5  17.85 

16    2.93 

I    4.44 

0  2I    4.63 

29 

0  30    0.82 

1-57 

3^433-7 

38.5 

9.095 

58.49 

4  59-57 

16    2.66 

I    4.44 

025     1. 18 

30 

03339-12 

39.82 

3  37  55-5 

60.0 

9.097 

58.33 

441.32 

16    2.38 

I    4-45 

02857.74 

31 

037  17-46 

X8.I2 

4   1 13-2 

17-4 

9>ioo 

58.14 

423.12 

16    2. II 

I    4.46 

03254.29 

Apr.  I 

0  40  55.88 

56.49 

42426.4 

30.3 

9.103 

57  95 

4    498 

i6    1.83 

* 

I    4.47 

03650.84 

2 

0  44  34.38 

34.95 

+  44734.6 

38-3 

9.107 

+57.74 

+  3  46.94 

16    1.56 

I    4.49 

04047.40 

3 

048  12.98 

13-51 

+  51037.6 

41.0 

9.IIX 

+57.51 

+  3  29.00 

16    1.29 

I    4.51 

04443-95 

NoTS.— For  mean  time  interval  of  semidtameter  passing  meridian,  subtract  o".i8  from  the  aidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


V 

Ai>pArcnt  Rii^t 
Ascension. 

Apparent    * 
Declination. 

Hourly 
Motion. 

Bquation 

olTime 

for 

Semi- 

at 

Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sklcrcnl 

Time  of 

Mean  Noon. 

Date. 

Mean  Noon. 

App. 
Noon 

• 

Mean  Noon. 

App 

NoonJ 

Right 
Ascen. 

Decli- 
nation. 

h   m      s 

s 

0     /     // 

// 

s 

/» 

m      s 

/      tt 

m     s 

h    xn      s 

Apr.  I 

04055.88 

56.49 

+  42426.4 

30.3 

9  103 

+57  95 

+4    4.98 

16    1.83 

I    4.47 

0  36  50.84 

2 

0  44  34.38 

34-95 

447  34-6 

38.3 

9.107 

57  74 

3  46.94 

16    1.56 

I    4.49 

0  40  47.40 

3 

0  48  12.98 

13-51 

51037.6 

41.0 

9.1ZX 

57-5X 

3  29.00 

16    1.29 

I    4.51 

0  44  43-95 

4 

05151-71 

52.20 

533350 

38.0 

9.Z16 

57.27 

3  ".18 

16    1.02 

I    4-53 

0  48  40.50 

5 

0  55  30.58 

31-03 

55626.4 

29.1 

9.133 

57  oi 

2  53.50 

16    0.75 

I    4.56 

0  52  3706 

6 

059    9.61 

10.01 

+  6  19 1 1. 4 

13-8 

9.«JO 

+56.74 

+2  35-98 

16    0.48 

I    4.59 

0  56  33 -61 

7 

I    2  48.82 

4917 

64149.8 

51-9 

9  138 

S6-»6 

2  18.64 

16    0.21 

I    4.62 

I    030.17 

8 

I    6  28.23 

28.53 

7   421.3 

23.2 

9  147 

56.16 

a    1.50 

15  59-94 

I    4.65 

I     4  26.72 

9 

I  10    7.86 

8.12 

72645.6 

47-3 

9.156 

55.85 

144.58 

15  59.67 

I    4.69 

I    8  23.28 

zo 

I  13  47-73 

47-94 

7  49   2.3 

3.7 

9  167 

55.53 

I  27.90 

15  59.40 

I    4-73 

I  12  19.83 

II 

I  17  27.87 

28.03 

+  811 11.2 

12.3 

9.»79 

+55. ao 

+1  11.49 

15  59.13 

I    4.77 

I  16  16.38 

12 

1  21    8.30 

8.42 

83312.0 

12.8 

9. 191 

54.86 

0  55-36 

15  58.85 

I    4.81 

I  20  12.94 

13 

I  24  49.04 

49-13 

855   4-2 

4.8 

9.204 

54.50 

0  39-54 

15  58.58 

I    4.85 

I  24    9.49 

14 

I  2830.10 

30.17 

91647.7 

48.0 

9.»z8 

54.  Z3 

024.06 

15  58.31 

I    4.90 

I  28    6.05 

IS 

I  32  11.52 

"•55 

93822.1 

22.2 

9-333 

53-74 

+0    8.92 

15  58.03 

I    4.95 

I  32     2.60 

i6 

I  35  53  30 

5329 

+  95947.0 

47-0 

9.349 

+53.33 

-0    5-86 

15  57.76 

1    5.00 

I  35  59.16 

17 

I  39  35-45 

35-41 

1021    2.2 

1.9 

9.36s 

53.9a 

0  20.26 

15  57-48 

I    5.05 

I  39  55.71 

i8 

I  43  17-99 

17.92 

1042    7.3 

6.8 

9.283 

5a. 50 

0  34.26 

1557.21 

I    5." 

I  43  52.26 

19 

I  47    0.95 

0.84 

II    3    2.0 

1.2 

9.399 

53.05 

0  47.85 

15  56.94 

I    5.17 

I  47  48.82 

so 

I  50  44-33 

44.18 

II  23  45.8 

44-8 

9.3x7 

51.59 

I    1.02 

15  56.67 

I    5.23 

I  SI  45.37 

21 

I  5428.15 

27.96 

+114418.4 

17-3 

9.335 

+51. la 

-1  13-77 

15  56.41 

I    5.29 

I  55  41.93 

22 

I  58  12.40 

12.18 

12    439-5 

38.3 

9.353 

50.63 

I  26.07 

1556.15 

I    5.35 

I  59  38.48 

23 

2    I  57-" 

56.86 

122448.8 

47-4 

9.37a 

50.13 

I  37-92 

15  5589 

I    5.41 

2    3  3504 

34 

2    5  42.28 

42.00 

124445.8 

44-3 

9.39a 

49 .6z 

I  49-30 

15  5564 

I    548 

2    7  31-59 

25 

2    927.93 

27.61 

13    430.3 

28.7 

9.41a 

49.08 

2    0.21 

15  55-39 

I    5.55 

2  II  28.15 

26 

2  13  14.06 

13.71 

+1324    1.9 

0.1 

9.43a 

+48.54 

-2  10.65 

15  55.14 

I    5.62 

2  15  24.70 

27 

2  17    0.67 

0.30 

13  43  20.2 

18.3 

9.45a 

47.98 

2  20.59 

15  54-89 

I    5.69 

2  19  21.26 

28 

2  20  47.78 

47-38 

14   225.0 

23.0 

9.473 

47. 4X 

2  30.03 

15  54.65 

I    5.77 

2  23  17.82 

29 

2  24  35-39 

34.96 

142115.9 

138 

9.494 

46.83 

2  38-97 

15  54.41 

I    5.84 

2  27  14,37 

30 

2  28  23.50 

2305 

143952-3 

50.3 

9.51S 

46.33 

2  47.41 

15  54.17 

I    592 

2  31  10.93 

May   I 

2  32  12.12 

11.66 

■H4  58  14.3 

12.2 

9-537 

+45.61 

-2  55-34 

15  53-93 

I    6.01 

2  35    7.48 

2 

2  36    1.26 

0.78 

151621.3 

■ 

19. 1 

9.559 

44.98 

3    2.75 

15  53.70 

I    6.09 

2  39    4.04 

3 

2  39  50.94 

50.43 

1534  13. 1    10.8 

9.581 

44.33 

3    9.64 

15  53-47 

I    6.17 

2  43    0.60 

4 

2  43  41.13 

40.61 

155149-4 

47-1 

9.603 

43.68 

3  16.00 

15  53.25 

1    6.25 

2  46  57.15 

5 

2  47  31-85 

31-32 

16    9    9.8 

7-4 

9.635 

43.03 

3  21.83 

15  53.03 

I    6.33 

2  50  53.71 

6 

2  51  23.12 

22.57 

+1626  14. 1 

11.7 

9.648 

+48.34 

-3  27.12 

15  52.81 

I    6.4Z 

2  54  50.26 

7 

2  55  14.95 

14.38 

164262.0 

59-6 

9.671 

41.65 

331.86 

15  52.59 

I    6.49 

2  58  46.82 

8 

2  59    7-33 

6.75 

1659332 

30.8 

9.694 

40.95 

336.04 

15  52.37 

I    6.57 

3    2  43.38 

9 

3    2  60.27 

59.68 

17  1547.5 

45.0 

9.718 

40.a4 

339.66 

15  52.15 

I    6.65 

3    639.93 

10 

3    653.78 

53.18 

173144-5 

42.0 

9.74a 

39. 5X 

342.71 

15  51.93 

I    6.74 

3  10  36.49 

II 

3  10  47.86 

47-25 

+174724.0 

21.6 

9.766 

+38.77 

-3  45-19 

15  51-72 

I    6.82 

3  14  3304 

12 

3  14  42.53 

41.91 

18    245.7 

43-3 

9.790 

38.03 

347.08 

15  51-51 

I    6.90 

3  18  29.60 

13 

3  1837-79 

37-16 

181749-3 

46.9 

9.8x4 

37.a7 

348.37 

15  51.30 

I    6.98 

3  22  26.16 

14 

3  22  33.63 

3300 

183234.6 

32.3 

9-839 

36.5X 

349.08 

15  51.09 

I    7.06 

3  26  22.72 

15 

3  26  30.07 

29.44 

18  46  61.4 

59-1 

9.864 

35.73 

3  49.20 

15  50.88 

I    7.14 

3  30  19.27 

16 

33027.09 

26.46 

+19    I    9.2 

7.0 

9.888  '+34.94 

-3  48.73 

15  50.68 

I    7.22 

3  34  15.83 

17 

3  34  24.71 

24.08 

+19  14  57-8 

55.7 

9.9xa  j+34.»a 

-3  47.68 

15  50.48 

I    7.30 

3  38  ".39 

NoTB.— For 


A  time  interval  of  semidiameter  passixic  meridian,  subtract  o*.x8  from  the  sidereal  intervaL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 

Apparent  Risht 
Ascension. 

Apparent 
Decimation. 

Hourly 
Motion. 

Bqtiation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
djameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passins 
Merid. 

Sidereal 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aacen. 

Decli- 
nation. 

Time  of 
Mean  Noon. 

h   m      s 

s 

0     /      /# 

#/ 

s 

// 

m      s 

/      If 

m      s 

h    m       s 

May  17 

3  34  24.71 

24.08 

+191457-8 

55-7 

9  91a 

+34-" 

-3  47.68 

15  50.48 

I     7-30 

3  38  12.39 

18 

33822.90 

22.28 

192826.9 

24.8 

9.936 

33.30 

3  46.05 

15  50.28 

I     7.38 

3  42    8.94 

19 

3  42  21.66 

21.05 

19  41  36.2 

34.^ 

9.960 

3* -47 

3  43.84 

15  50.09 

I     746 

3  46    5.50 

20 

3  46  21.00 

20.40 

195425.5 

23.5 

9984 

3».63 

341.06 

154990 

I    7-54 

3  50    2.06 

21 

3  50  20,90 

20.30 

20   654.5 

52.6 

10.007 

30.78 

3  37-72 

IS  49.71 

I    7.61 

3  53  58.62 

92 

3  54  31.35 

20.75 

+2019    2.9 

I.I 

10.030 

+39.91 

-3  33-83 

15  49-53 

I    7.69 

3  57  55-17 

23 

3  58  22.33 

21.74 

203050.5 

48.8 

Z0.052 

39.04 

3  29.40 

IS  49-35 

I     7.76 

4     151-73 

24 

4    2  23.84 

23.26 

2042  17.0 

15-4 

10.074 

38.16 

3  24.45 

15  49- 18 

I    7.83 

4    5  48.29 

25 

4    625.87 

2531 

205322.1 

20.6 

JO.  095 

37.37 

3  18.98 

15  49.02 

I    7.90 

4    944-84 

26 

4  10  28.41 

27.86 

21    4   5-6 

4-2 

10. 115 

36.36 

3  13  00 

15  48.86 

I    7-97 

4  13  41.40 

27 

41431.43 

30.90 

+2 114  27 .3 

26.0 

10. 13s 

+35.44 

-3    6.54 

15  48.70 

I    8.04 

4  17  37.96 

28 

4  18  34.91 

34.40 

21  2427.0 

25.8 

10  »S4 

84. 5a 

2  5962 

15  48.54 

I    8.11 

4  21  34.52 

29 

4  22  38.85 

38.36 

2134  4.4 

3.3 

10.173 

33.59 

2  52.25 

IS  48.39 

I    8.17 

4  25  31.08 

30 

42643.23 

42.76 

21 43  19.3 

18.2 

ZO.X9Z 

33.65 

244.43 

1548.25 

I    8.23 

4  29  27.64 

31 

4  30  48.02 

47-57 

21  52  II. 5 

10.5 

10.908 

21.71 

2  36.19 

15  48.11 

I    8.29 

4  33  24.19 

June  I 

4  34  53-21 

52.79 

+22   040.9 

40.0 

10.334 

+30.7S 

-2  27.56 

1547.98 

I    8.35 

4  37  20.75 

2 

4  38  58.79 

58.40 

22   847.4 

46.6 

xo.a40 

19.78 

2  18.54 

1547-85 

I    8.41 

4  41  17.31 

3 

4  43    4.74 

4.38 

22  1630.6 

29.9 

xo.ass 

18 .8z 

2    9.14 

15  47-72 

I    8.47 

4  45  13-87 

4 

4  47  "-05 

10.71 

222350.5 

49-9 

10.370 

17.84 

I  59.40 

IS  47-59 

I    8.52 

4  49  IO-43 

5 

451  17.69 

17-37 

223047.0 

46.5 

ZO.284 

16.86 

I  4932 

IS  47-47 

I    8.57 

4  53    6.98 

6 

4  55  24-65 

24.36 

+22  37  19.9 

19.5 

10.397 

+15.88 

-I  38.91 

IS  47.36 

I    8.62 

4  57    354 

7 

45931-92 

31.66 

22  43  29.0 

28.7 

XO.309 

14.89 

I  28.19 

15  4725 

I    8.66 

5    I    O.IO 

8 

5    3  39-49 

39,26 

22  49 14.3 

14.0 

10.331 

13.89 

I  17.18 

15  4714 

I    8.70 

5    4  56.66 

9 

5    747.34 

47-14 

225435.6 

35-3 

10.33a 

ia.89 

I    5.88 

IS  47.03 

I    8.74 

5    853.22 

10 

5  II  5546 

55-30 

225932.8 

32.6 

10.343 

11.88 

0  54.32 

15  46.92 

I    8.77 

5  12  49.78 

II 

5  16   3.83 

3-70 

+23    4   5-8 

5-7 

I0.3S3 

+10.87 

^42.51 

15  46.81 

I    8.80 

5  16  46.33 

12 

5  20  12.43 

12.33 

23   814.5 

14-5 

10.363 

9.85 

0  30.47 

15  46.71 

I    8.83 

5  20  42.89 

13 

5  24  21.24 

21.18 

23  II  58.8 

58.8 

10.370 

8.83 

0  18.21 

15  46.61 

I    8.85 

5  24  39-45 

14 

5  28  30.24 

30.22 

23  15  18.7 

18.7 

X0.378 

7.81 

^    5-77 

15  46.52 

I    8.87 

5  28  36.01 

15 

5  32  39.41 

39-43 

23  18 14.0 

14.0 

X0.385 

6.79 

+0   6.84 

IS  46.43 

I    8.89 

5  32  32.57 

16 

5  36  48.73 

48.78 

+232044.6 

44.6 

10.390 

+  5.76 

+0  19.60 

IS  46.35 

I    8.91 

53629.13 

17 

5  40  58.17 

58.25 

232250.5 

50-5 

10.39s 

4.73 

032.48 

IS  46.27 

I    8.93 

5  40  25.68 

18 

5  45    7-70 

7.82 

232431.6 

31.6 

10.399 

3.70 

0  45.46 

15  46.20 

I    8.94 

5  44  22.24 

19 

5  49  17-31 

17-48 

232548.0 

48.0 

X0.40X 

3.67 

0  58.51 

1546.13 

I    8.95 

5  48  18.80 

20 

5  53  26.96 

27.17 

232639.5 

'39-5 

ZO.403 

1.63 

I  11.60 

15  46.06 

I    8.95 

5  52  15.36 

21 

5  57  36.63 

36.88 

+2327   6.1 

6.1 

XO.403 

+  0.60 

+1  24.71 

15  46.00 

I    8.95 

5  56  11.92 

22 

6    I  46.30 

46.59 

2327    7.9 

7-9 

xo.4oa 

-0.44 

I  37-83 

IS  45-94 

I    8.94 

6    0    8.48 

23 

6    5  55-94 

56.26 

232644.9 

44.9 

X0.400 

X.48 

I  50.92 

IS  4589 

I    8.93 

6    4    5-04 

24 

6  10    5.52 

5.87 

232557-1 

57-0 

XO.397 

■     «.5X 

2    3-94 

IS  45.85 

I    8.92 

6    8    1.60 

35 

6  14  15.01 

15-41 

232444.5 

44-3 

XO.393 

3.54 

2  16.86 

15  45.81 

I    8.91 

6  II  58.15 

26 

6  18  24.37 

24.80 

+2323    7.1 

6.8 

X0.387 

-  4-57 

+2  29.67 

IS  4578 

I    8.89 

6  15  5471 

27 

6  22  33.58 

34.05 

2321   4-9 

4.6 

X0.38X 

5.60 

242.33 

IS  45.76 

X    8.87 

6  19  51.27 

28 

6  26  42.62 

43-13 

23  18  38. 1 

37.8 

10.373 

6.63 

2  54.82 

15  45.74 

I    8.84 

6  23  47.83 

29 

6  30  51.47 

52.01  lj#3  1546.9 

46.5 

10.364 

7.65 

3    711 

IS  45.72 

I    8.81 

6  27  44.39 

30 

635    O.IO 

0.6^^231231.2 

30.7 

10.354 

8.67 

3  19- 18 

1545-71 

I    8.78 

6  31  40.95 

July  I 

639    8.48 

9.0^ -f23   8  51. 1 

50.6 

10.344 

-  9.68 

+3  3101 

IS  45-70 

I    8.75 

6  35  37-51 

2 

6  43  16.59 

17-23  +23   446.8 

46.2 

XO.33* 

-10.68 

+3  42.56 

15  45-69 

I    8.72 

6  39  34.06 

Note. — Por  mean  time  interval  of 


paadnc  meridiatt.  mibtract  o*.i9  from  the  sidereal  interval. 
[Bph  14) 
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SOLAR  EPHEMERIS,  1914. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date 

A[>inrent  Rii^t 

Apparent 
Dedmation. 

Hourly 
Motion. 

Equation 
olTime 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Mend. 

Sidereal 

Time  of 

MeanNooa. 

McmNooo. 

App. 

Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Asoen. 

nation. 

h  m      s 

s 

9      1       u 

tt 

s 

II 

m      s 

/      11 

m      s 

h  zn      s 

July  I 

639    8.48 

9.09 

+23   8 51. 1 

50.6 

X0.344 

-9.68 

+3  31.01 

15  45-70 

I    8.75 

6  35  3751 

2 

6  43  16.59 

1723 

23   446.8 

46.3 

xo.jja 

Z0.68 

3  42.56 

15  45.69 

I    8.73 

6  39  34.06 

3 

6  47  24.42 

35.09 

23   018.3 

17.6 

10.319 

XX  .67 

3  53.83 

15  45.69 

I    8.69 

6  43  30.62 

4 

6  51  31-94 

32.64 

225535.8 

25.0 

zo.3o6 

X9.67 

4    4.79 

15  45.69 

I    8.65 

6  47  37.18 

5 

6  55  39- IS 

39.88 

3350  9.4 

8.5 

XO.a93 

13.67 

4  15.43 

IS  45.70 

I    8.61 

6  51  23.74 

6 

6  59  46.02 

46.78 

.^23  44  39.3 

38.2 

xo.9»9 

-X4.66 

+4  25.74 

15  45-71 

I    8.56 

6  55  20.30 

7 

7   35253 

5332 

333835.5 

24.3 

zo.a64 

15.65 

43570 

IS  45.72 

I    8.51 

6  59  16.86 

8 

7    758-68 

59.50 

333158.3 

56.9 

zo.a49 

X6.63 

4  45-30 

15  45.74 

I    8.46 

7    3  13.41 

9 

7"    4-45 

5-29 

3335     7.5 

6.1 

Z0.933 

17.60 

4  54-51 

15  45.76 

I    8.40 

7    7    9.97 

zo 

7  16   9.82 

10.69 

33  17  53.6 

52.1 

Z0.916 

X8.56 

5    3-32 

15  45.79 

I    8.34 

7  II    6.53 

XI 

7  30  14.79 

15-68 

+33  10  16.7 

15.0 

ZO.Z98 

-19. 51 

+5  "-73 

15  45.83 

I    8.38 

7  IS    3.09 

X3 

7  24  1934 

20.35 

33     3  16.9 

15.0 

xo.xte 

90.46 

5  19.72 

IS  45.85 

I     8.33 

7  18  59.65 

13 

7  28  23 -45 

34.38 

215354.3 

52.3 

X0.Z69 

9X.4Z 

5  27.28 

IS  45.89 

I     8.15 

7  33   56.30 

14 

733  27.13 

38.06 

2145   9-1 

7.0 

XO.X43 

99.35 

5  34.39 

15  45-93 

z    8.09 

7  36  52.76 

IS 

7  36  30-33 

31-29 

21 35  61.6 

59.4 

zo.ia4 

93.98 

541.03 

IS  45.97 

I     8.03 

7  30  49-32 

i6 

74033.06 

34.04 

+31  3631.9 

39.6 

ZO.ZQ4 

-94.19 

+5  47.30 

15  46.01 

I    7-95 

7  34  45-88 

17 

7  44  35-29 

36.38 

31  1640.3 

37.9 

XO.0B3 

95.  xo 

553.88 

15  46.06 

I    7.88 

7  38  42.44 

i8 

74837.03 

38.03 

31     637.0 

24.5 

XO.06X 

96.00 

5  58.05 

1546.H 

I    7.80 

7  43  39.00 

19 

7  52  38-23 

39-24 

305553.1 

495 

XO.039 

96.90 

6    2.70 

1546.17 

I    7.73 

7  46  35-55 

20 

7  56  38.92 

39-94 

304456.0 

53.2 

XO.OX7 

37.78 

6    6.82 

15  46.34 

I    7.65 

7  5032.11 

21 

8    039.07 

40.09 

+203338.8 

35.9 

9.994 

-98.64 

+6  10.41 

15  46.32 

I    7-57 

7  54  28.67 

23 

8   438.66 

3969 

30  31  60.8 

57-8 

9.971 

99.50 

613.44 

15  46.40 

I    7-49 

7  58  25.32 

^3 

8   837,68 

38.71 

30    963.3 

59-2 

9.947 

30.36 

6  15.90 

15  46.48 

I    7.41 

8    3  ai.78 

34 

8  13  36.11 

37-14 

195743.5 

40.3 

9.9S3 

3Z.90 

6  17.78 

IS  46.57 

I    7-33 

8    6  18.34 

as 

8  16  33.96 

34.99 

1945     4.8 

1.4 

9.898 

39.03 

6  19.07 

15  46.67 

I    7-24 

8  10  X4.90 

36 

8  3031.31 

32.34 

+1932     6.3 

3.8 

9.873 

-^1.84 

+6  19.76 

15  46.77 

I    7.16 

8  14  11.45 

27 

8  34  37.85 

38.88 

19  18  48.4 

44.9 

9.847 

33.64 

6  19.84 

15  46.88 

I    7.07 

8  x8    8.01 

28 

8  38  33.88 

34.91 

19   5  ".5 

7-9 

9.8az 

34.43 

6  19.31 

1546.99 

I    6.99 

822    4.57 

39 

8  33  19.28 

30.31 

185115-7 

I3.0 

9.795 

35 -ao 

6  18.16 

15  47.10 

I    6.90 

826    1. 12 

30 

8  36  14.06 

15.08 

18  3661.5 

57-7 

9.769 

35.97 

6  16.38 

15  47-22 

I    6.83 

8  29  57.68 

31 

840     8.31 

9.22 

+183338.9 

251 

9.743 

-36.79 

■^  13.97 

15  47.34 

I    6.73 

8  33  54.24 

Aug.  I 

844    1.74 

2.74 

18     738.4 

34.5 

9.717 

37.46 

6  10.94 

15  47.46 

I    6.65 

8  37  50.80 

3 

8  47  54.65 

55.64 

17  52  30.2 

36.3 

9.69a 

38.90 

6    7.28 

IS  47-59 

I    6.56 

8  41  47.35 

3 

8  SI  46.9s 

47.93 

1737     4.6 

0.6 

9.667 

38.9a 

6    3.01 

15  47.72 

I    6.47 

8  45  43.91 

4 

8  55  38.63 

39.60 

17  31  31.8 

17-9 

9.64X 

39.63 

5  58.14 

15  47-86 

I    6.38 

8  49  40.46 

5 

8  59  29.70 

30.65 

+17     533.3 

18.3 

9.6x6 

-40.33 

+5  52.65 

1548.00 

I    6.39 

8  53  37-02 

6 

9   320.17 

31. 10 

1649  6.1 

3.3 

9.59X 

4X.09 

5  46.56 

15  48.14 

I     6.30 

8  57  33.58 

7 

9    7  1005 

10.95 

163333.6 

39.7 

9.566 

4Z.68 

53989 

IS  48.38 

I    6.II 

9    I  30.14 

8 

9  10  59.35 

60.22 

16 15  45.1 

41.3 

9.549 

4a  .34 

5  32.63 

1548.43 

I    6.03 

9    5  26.69 

9 

9  14  48.07 

48.92 

155840.8 

36.9 

9.518 

4a -99 

5  24.79 

15  48.57 

I    5-94 

9    923.25 

10 

9  18  36.33 

37.05 

+154131.1 

17.3 

9.495 

-43.63 

+5  16.39 

15  48.72 

I    5.86 

9  13  19.80 

IZ 

9  33  33.81 

24.61 

IS  23  46.3 

43.4 

9.47a 

44a6 

5    7.43 

IS  48.87 

I    5.77 

9  17  16.36 

12 

9  36  10.85 

11.62 

15   556.5 

52.7 

9.449 

44.87 

457.90 

15  49-03 

I    5.69 

9  21  12.93 

13 

9  29  57-34 

58.09 

1447  52.1 

48.4 

9.4^7 

45.48 

4  47.83 

15  49.20 

I    5-6i 

925    9-47 

14 

9  33  43  30 

44.02 

142933.5 

29-9 

9.405 

46.07 

4  37.23 

15  49.37 

I    5.53 

9  29    6.02 

IS 

9  37  28.73 

29.42 

+14 1060.9 

57.4 

9.383 

-46.64 

+4  36.11 

15  49-54 

I    545 

9  33    2.58 

16 

9  41  13.64 

14.30 

+13  53  14.6 

"•3 

9.36X 

-47.  ao 

+4  14.47 

15  49-71 

I    5.38 

936  59.14 

NoTB.— For  mean  time  interval  of  semidiameter  pasaizig  meridian,  aabtiact  o*.x9  from  the  aideraal  interraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 

Apparent  Ri^ht 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Squation 
of  Time 

for 

Apparent 

Noon. 

.Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

Time  of 
Mean  Noon. 

h   m      s 

s 

•     /     // 

/r 

s 

ft 

m      s 

/      // 

m      s 

h  m     8 

Aug.l6 

9  41  13.64 

14.30 

+13  52  14.6 

"-3 

9.361 

-47.30 

+  4  14.47 

15  49-71 

I     5-38 

93659-14 

17 

9  44  58.04 

58.67 

13  33  15-0 

11.9 

9.340 

47.75 

4    2.32 

15  49.88 

I     5-31 

94055-69 

18 

94841.94 

42.53 

13  1362.4 

59-4 

9.319 

48.39 

3  49-66 

15  50.06 

I     5-24 

94452.25 

19 

9  5a  25.35 

25.90 

"5437-1 

34.1 

9.399 

48.83 

3  36.51 

15  50.24 

I     5-17 

94848.80 

20 

9  56    8.27 

8.78 

"  34  59-4 

56.6 

9.279 

49.33 

322.88 

15  50.43 

I     510 

9  52  45-36 

21 

9  59  50-71 

51.19 

+12  15   9.7 

7-1 

9.859 

-49.83 

+  3    8.77 

15  50.62 

I     5.03 

95641.91 

22 

10    3  32.68 

3$'^3 

"55   8.4 

5-9 

9-339 

50.39 

2  54.19 

15  50.82 

I    4.96 

10   038.47 

23 

10    7  14.20 

14.61 

"34  55-8 

53.5 

9.«ao 

50.75 

239.15 

15  51-02 

I    4.89 

10   435-02 

34 

10  10  55.26 

55.63 

II  1432.2 

30.2 

9.90Z 

5X.30 

2  23.66 

15  51-23 

I    4.83 

10   831.58 

25 

10  14  35.88 

36.21 

10  53  58.0 

56.2 

9.X83 

SI.64 

2    7.73 

15  51-45 

I    4-77 

10  12  28.13 

26 

10  18  16.08 

16.36 

+1033  13.5 

11.9 

9.X66 

—53.06 

+  I  51-37 

15  51-67 

I    4.71 

10 16  24.69 

27 

10  21  55.86 

56.10 

10 12  19. 1 

17-7 

9.X49 

53.46 

I  34-59 

15  51-89 

I    4.65 

102021.24 

28 

10  25  35-23 

35-43 

95115.1 

13-9 

9.X33 

53.85 

I  17.41 

15  52." 

I    4.59 

102417.80 

29 

10  29  14.21 

14.37 

930   1.8 

0.8 

9.XX7 

53.33 

0  59-85 

15  52.33 

I    4-54 

102814.35 

30 

1032  52.83 

52.94 

9  839.6 

38.9 

9.Z03 

53.60 

041.91 

15  52.56 

I    4.49 

1032  10.91 

31 

103631.09 

31.15 

+  847   8.8 

8.4 

9.088 

-53-95 

+  023.62 

15  52.78 

I    4.44 

1036    7.46 

Sept.  I 

10  40    9.02 

9.03 

8  25  29.6 

29-5 

9.074 

54.39 

+  0    5.01 

15  53-01 

I    4.39 

1040   4.02 

2 

10  43  46.63 

46.60 

8   342.3 

42.4 

9.06X 

54.63 

'  0  13.93 

15  53.24 

I    4.35 

1044   0.57 

3 

104723.95 

23.88 

74147.3 

47-7 

9.050 

54.94 

033.16 

15  53-4B 

I    4.31 

104757." 

4 

10  51     I.OO 

0.87 

7  19  44-9 

45-7 

9.039 

SS.34 

0  52.66 

15  53-71 

I    4.27 

105153.68 

5 

10  54  37-80 

37.62 

+  65735.4 

36.5 

9.0S9 

55.53 

-  I  12.41 

15  53.95 

I    4.23 

105550.23 

6 

10  58  14.37 

14.14 

63519.0 

20.4 

9.oao 

55.83 

I  32.39 

15  54.18 

I    4.20 

105946.79 

7 

"    I  50.73 

50.45 

6  12  56.0 

57.7 

9  .ox  a 

56.09 

I  52.57 

15  54.42 

I    4.17 

"   343.34 

8 

II    5  26.90 

26.57 

55026.7 

28.7 

9.004 

56.34 

2  12.94 

15  54.66 

I    4.14 

II    739.89 

9 

II    9    2.90 

2.52 

52751.4 

53.7 

8.997 

56.58 

233-48 

1554.90 

I    4.12 

II  1136.45 

10 

II  12  38.76 

38.33 

+  55  10.5 

I3-I 

8.99Z 

-S6.8x 

-  2  54.18 

15  55-U 

I    4.10 

"  1533-00 

II 

II  16  14.49 

14.00 

44224.4 

27-3 

8.986 

57.03 

3  iS-ox 

15  55-39 

I    4.08 

II  1929.56 

12 

II  19  50.11 

49-57 

41933-2 

36.5 

8.98a 

57.33 

3  35.94 

15  55.63 

I    4.06 

zi  2326.11 

13 

II  23  25.65 

25.06 

35637-4 

41.0 

8.979 

57-41 

3  56.95 

15  55-88 

I    4.04 

112722.66 

14 

II  27    I. II 

0.47 

333  37-2 

41.2 

8.977 

57.58 

418.04 

15  56.13 

I    4.03 

ZZ31 19.22 

15 

"  30  36.53 

35-84 

+  3  1033. 1 

37.5 

8.975 

-57-74 

-  439.18 

15  56.38 

I    4.02 

"3515.77 

16 

II  34  11.91 

II. 17 

24725.3 

30.1 

8.974 

57.89 

5    0.34 

15  56.63 

I    4.01 

"39  ".32 

17 

II  37  47.28 

46.49 

2  24 14.2 

19.4 

8.974 

58-03 

521-51 

15  56.89 

I    4.01 

II 43   8.88 

18 

II  41  22.66 

21.81 

2    I   0.1 

5-7 

8.974 

58.X5 

542.68 

15  57-15 

z    4.01 

"47    5.43 

19 

II  44  58.06 

57-15 

13743.4 

49-3 

8.975 

58.34 

6   3-84 

15  57-41 

I    4.01 

"51    1.98 

20 

114833.50 

32.54 

+  1 1424.5 

30.7 

8.977 

-58.33 

-  6  24.96 

15  57-68 

I    4.02 

115458.54 

21 

II  52    8.99 

7.98 

051   3-8 

10.4 

8.980 

58.37 

6  46.02 

15  57-95 

I    403 

"5855-09 

22 

"  55  44-54 

43.48 

02741.7 

48.7 

8.984 

58.43 

7    7-00 

15  58.22 

I    4.04 

12   251.64 

33 

II  59  20.18 

19.07 

+  0  418.5 

25.8 

8.988 

58.47 

727.90 

15  58.49 

z    4.06 

12   6  48.20 

24 

12    2  55.92 

54.76 

-  01865.4 

57.8 

8.993 

58.50 

748.70 

15  58.77 

I   4.08 

121044.75 

35 

12    631.79 

30.57 

-  04229.7 

21.8 

8.997 

-S8.SX 

-  8    9.39 

15  5905 

I   4.10 

12  1441.31 

26 

12  10    7.79 

6.52 

I    554.0 

45.8 

9.003 

58.50 

8  29.94. 

15  59.32 

I  4.13 

121837.86 

27 

12  13  43.96 

42.64 

I  29 18.0 

9.4 

9.0XZ 

58.48 

8  50.33 

15  59.60 

I    4.16 

12  22  34.41 

28 

12  17  20.31 

18.94 

I  52  41.3 

32.4 

9.0x9 

58.45 

9  10.53 

15  59-88 

I  4.19 

122630.97 

29 

12  20  56.86 

55-44 

21563.7 

54.4 

9.038 

58 .4X 

9  30.53 

16    0.16 

I    4.22 

123027.52 

30 

12  24  33.64 

32.17 

-  23924.7 

15.1 

9.038 

^58.34 

-  9  50.30 

16    0,44 

I    4.26 

12  34  24.07 

Oct.   I 

12  28  10.67 

9.14 

-  3   2441 

34-2 

9.048 

-58.36 

-10    9.81 

16    0.72 

I  4.30 

12  38  20.63 

Now.— For 


n  time  interval  of  acmidiametcf  paasinff  meridian,  subtract  ^.x%  from  the  sidereal  interval. 
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SOLAK  BPHBMERIS,  1914. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 

Apparent  Rii^t 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Semi' 
diameter 

Sidrrral 

Timeol 

Semid. 

Passixig 

Mcrid. 

Sideral 

Timeol 

Mean  Nooa. 

Mean  Noon. 

App. 
Noon. 

MeanNocm. 

App. 
Noon. 

Richt 
Ascen. 

Decli- 
nation. 

h  m      s 

s 

•     /      //          // 

1 

s 

It 

m      s 

t 

t» 

m     s 

h  xn      s 

Cct.    I 

12  28  10.67 

9.14 

-  3    244.1 

34-2 

9.048 

-58.26 

-10    9.81 

16 

0.72 

I    4.30 

12  38  20.63 

2 

12  31  47.97 

46.39 

32561.4 

51.4 

9.06Z 

58.  x8 

10  29.06 

16 

I.OO 

1    4.34 

1242  17.18 

3 

"  35  25-57 

2394 

34916.5 

6,1 

9.074 

58.08 

1048.02 

16 

1.28 

1    4-39 

124613.73 

4 

"39    3-49 

1.81 

4  12  28.9 

18.2 

9.087 

57-95 

II    6.65 

16 

1.56 

I    4.44 

12  50  ZO.29 

5 

12  42  41.75 

40.02 

43538.3 

27.4 

9.Z09 

57.8a 

II  24.94 

16 

1.83 

I    4.49 

1254    6.84 

6 

12  46  20.38 

18.60 

-  45844-5 

33.4 

9.XZ8 

-57-68 

-II  42.86 

16 

2. II 

I    4.54 

1258    3.40 

7 

12  49  59.40 

57.57 

5  21 47.1 

35.7 

9.X3S 

S7.5a 

12    0.40 

16 

2.38 

I    4.60 

13     159-95 

8 

"  53  38.83 

36.95 

54445.6 

34.0 

9.xsa 

57.35 

12  17.53 

16 

2.65 

I    4.66 

13     556.50 

9 

12  57  18.69 

16.77 

6   739.8 

27.8 

9.X70 

57. x6 

12  34.22 

16 

2.92 

I    4.72 

^3    953-06 

xo 

13    059.01 

57.04 

63029.2 

17.0 

9.X89 

56.95 

12  50.45 

16 

3.19 

I    4.79 

13  13  49-6i 

IZ 

13    439S0 

37.78 

-  65313.6 

1.3 

9.ao9 

-56.73 

-13     6.22 

16 

3  46 

I    4.86 

13  1746.16 

12 

13    821.09 

19.03 

71552.5 

40.0 

9.»3X 

56.50 

13  21.50 

16 

3-73 

1    4.93 

132142:72 

13 

13  12    2.88 

0.79 

73825.6 

12.8 

9.aS3 

56.24 

13  36.26 

16 

4.00 

I     5-01 

13253927 

14 

13  15  45-21 

43.08 

8  052.5 

39-6 

9.475 

55.98 

13  50.48 

16 

4.27 

1     5.09 

132935-83 

IS 

;3  19  28.10 

25.92 

S22  72.9 

59-9 

9.398 

55-70 

14  4.14 

16 

4.54 

1     5.17 

13  33  32  38 

z6 

13  23  11.56 

9-34 

-  84526.3 

13.1 

9.3aa 

-55.40 

-14 17.24 

16 

4.81 

1    5.25 

133728.94 

17 

13  26  55.60 

53-34 

9    732.3 

19.0 

9.347 

55.08 

14  29-76 

16 

5-09 

1    5.33 

134125.49 

18 

13  30  40.24 

37-94 

92930.4 

17.0 

9.37a 

54.75 

14  41.69 

16 

5.36 

I    5-42 

13  45  22.05 

19 

13  34  25.48 

23.15 

9  51 20.3 

6.8 

9.398 

54.40 

14  53.01 

16 

5.63 

1    5.51 

13  49  18.60 

20 

13  38  11.34 

8.97 

10 12  61.5 

48.0 

9.4a4 

54.04 

15  3.71 

16 

5-90 

I    5.60 

13  53  15- 16 

21 

13  41  57-84 

55.44 

-103433.6 

20.0 

9.4SX 

-53.65 

-15 13.77 

16 

6.17 

1    5-69 

135711-71 

22 

13  45  44.99 

42.56 

105556.2 

42.6 

?.478 

53  34 

15  23.19 

16 

6.44 

1    5-79 

14    I    8.26 

23 

13  49  32.78 

30.32 

II  1668.9 

55.3 

9.505 

5a  .83 

153195 

16 

6.71 

1    S.89 

14    5    482 

24 

13  53  21.24 

18.76 

"37  71-3 

57.6 

9.533 

53.38 

15  40.04 

16 

6.98 

1    5.99 

14   9    1-37 

25 

13  57  10-39 

7.88 

II  5863.0 

49-3 

9.S6a 

SX.99 

15  47-45 

16 

7.25 

I    6.09 

14 12  57-93 

26 

14    060.23 

57.69 

-12  1943.5 

29.8 

9.591 

-5x45 

-15  54.17 

16 

7.52 

z    6.20 

14  r6  54.48 

27 

14    450-78 

48.21 

123972.5 

58.9 

9.6az 

50.97 

16    0.19 

16 

7-79 

I    6.31 

142051.04 

28 

14    842.05 

39-46 

13   029.7 

16. 1 

9.652 

50.46 

16    5.49 

16 

8.05 

I    6.41 

142447.59 

29 

14  12  34.07 

31-46 

132034.6 

21. 1 

9.683 

49.94 

16  10.04 

16 

8.31 

I    6.52 

142844.15 

30 

14  16  26.84 

24.21 

134026.8 

13.4 

9.7x5 

49. 4Z 

16  13.84 

16 

8.57 

I    6.63 

143240.70 

31 

14  20  20.36 

17.71 

-135966.0 

52.7 

9.747 

-48.86 

-16  16.88 

16 

8.82 

I    6.74 

143637-26 

Nov.  I 

14  24  14.65 

11.98 

141931.8 

18.6 

9.779 

48.39 

16  19.15 

16 

9.07 

1    6.85 

14403382 

2 

1428    9.74 

7.05 

143843-8 

30.7 

9.8x9 

47.70 

z6  20.62 

16 

9.32 

I    6.96 

144430.37 

3 

1432    5.64 

2.94 

14  57  41.6 

28.6 

9.846 

47. xo 

16  21.29 

16 

9-57 

I    7.08 

144826.93 

4 

14  35  62.35 

59-65 

15  16  24.8 

12.0 

9.880 

46.48 

t6  21.14 

16 

9.82 

I    7.20 

14  52  23.48 

5 

14  39  59-88 

57.18 

-153453-0 

40.5 

9.914 

-45.85 

-16  20.16 

16 

10.06 

1    7-32 

145620.04 

6 

14  43  58.25 

55.55 

155265.8 

53.6 

9-949 

45.31 

16  18.36 

16 

10.30 

I    7.44 

15    0 16.60 

7 

14  47  57  46 

54.76 

16  1062.9 

50.9 

9.984 

44-54 

16  15.72 

16 

10.53 

I    7.56 

15    41315 

8 

14  51  57-52 

54.83 

162843.9 

32.0 

zo.oao 

43.86 

16  12.22 

16 

10.76 

I    7.68 

15    8   9.71 

9 

14  55  5844 

55.76 

164568.3 

56.6 

X0.056 

43.16 

16    7.86 

16 

10.99 

I    7.80 

15  12    6.26 

10 

14  59  60.23 

57.55 

-17   315.8 

4.4 

XO.093 

-42.44 

-16    2.64 

16 

11.22 

I    7.92 

15  16   2.82 

II 

15    4    2.89 

0.20 

17  1965.8 

54.7 

Z0.198 

4X-70 

15  56.55 

16 

11.44 

I    8.04 

15  19  5938 

12 

15    8    6.41 

3-72 

173638.0 

27.1 

X0.164 

40.95 

15  49.60 

16 

11.66 

z    8.16 

15  23  55.94 

13 

15  12  10.80 

8.12 

175252.0 

41.4 

Z0.200 

40.19 

15  41-78 

16 

11.87 

I  8.28 

15  27  52.49 

14 

15  16  16.06 

13-39 

18   847.4 

37.1 

10.236 

39 .4  X 

15  3308 

16 

12.08 

I  8.39 

153149-05 

15 

15  20  22.19 

1954 

-i8  24  23?8 

13.8 

10.972 

-38 .6x 

-15  23.52 

16 

12.29 

I  8.51 

153545.60 

16 

152429.17 

26.55 

-183940.8 

31.1 

X0.308 

-37.80 

-15  13.10 

16 

12.50 

I  8.63 

153942.16 

Nont.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  oo.tS  from  the  sideteal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


TX^#^ 

Apparent  Right 
Ascension. 

Apparent 
Decimation. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Timeol 

'  Semid. 

'  Passing 
Merid. 

Sideraal 

iMte. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

Time  of 
Mean  Noon. 

h   m      s 

s 

•       in 

// 

s 

II 

m      s 

/      II 

m     8 

h  m     s 

N0V.16 

15  24  29.17 

26.55 

-183940.8 

31. 1 

10.308 

-37.80 

-15  13.10 

16  12.50 

I    8.63 

153942.16 

17 

15  28  37.00 

34.40 

185438.0 

28.6 

X0.343 

36.96 

15    1.84 

16  12.71 

I    8.75 

154338.72 

18 

IS  32  45-67 

43.09 

19     914.9 

5-9 

X0.378 

36.10 

14  49-74 

16  12.91 

I    8.86 

154735.28 

19 

15  36  55.16 

52.61 

19  23  31.0 

22.5 

zo.4za 

35.83 

14  36.81 

16  13.12 

I    8.97 

155131-83 

ao 

15  41    5-47 

2.95 

193726.1 

17.9 

10.446 

34.35 

14  23.07 

16  13.32 

I    9.09 

15  55  28.39 

21 

15  45  16.58 

14.10 

-19  50  59.8 

51.9 

10.479 

-33-45 

-14    8.53 

16  13.52 

I    9.20 

155924.95 

32 

IS  49  28.48 

26.04 

20  411. 7 

4.1 

X0.5X3 

32-53 

13  53.19 

16  13.72 

I    931 

16   321.50 

23 

IS  53  41.15 

38.76 

201661.5 

54-3 

XO.S44 

31.60 

13  37-07 

16  13.91 

I    9.43 

16    718.06 

24 

15  57  5459 

52.25 

20  29  38.8 

21.9 

X0.576 

30.66 

13  20.19 

16  14.10 

I    9.52 

16 II  14.62 

25 

16    2    8.78 

6.49 

204133.2 

26.7 

ZO.607 

29. 7X 

13    2.56 

16  14.29 

I    9.63 

16 15  II. 18 

26 

16    6  23.71 

21.47 

-205314.5 

8.4 

X0.637 

-28.74 

-12  44.19 

16  14.48 

I    9.73 

16  19    7.74 

27 

16  10  39.37 

37.18 

21   432.3 

26.6 

10.667 

27.76 

12  25.09 

16  14.66 

I    9.84 

1633    4.30 

28 

16  14  55.74 

5360 

21 15  26.3 

21.0 

10.696 

26.75 

12    5.28 

16  14.83 

I    9.94 

1627    0.85 

29 

16  19  12.81 

10.71 

212556.3 

51.3 

10.735 

25.73 

II  44-77 

16  15.00 

I  10.04 

163057.41 

30 

16  23  30.55 

28.50 

213561.9 

57.2 

X0.7S3 

24.71 

"  23.59 

16  15.16 

I  10.13 

163453.97 

Dec.    I 

16  27  48.96 

46.97 

-314542.8 

38-5 

10.78X 

-23.69 

-II    1.74 

16  15.32 

I  lo.sa 

163850.53 

2 

16  32    8.02 

6.10 

215458.8 

54.9 

ZO.808 

92.64 

10  39.24 

16  15.47 

I  10.31 

16424709 

3 

163627.71 

25.86 

^^   3  49-5 

45.9 

XO.833 

2X.58 

10  16. 1 1 

16  15.62 

I  10.39 

164643.64 

4 

16  40  48.01 

46.22 

22  12  14.8 

"-5 

10.858 

20.51 

9  52-36 

16  15.76 

1  10.47 

165040.20 

5 

1645    8.90 

7.18 

22  20 14.4 

11.4 

Z0.883 

19.44 

9  28.03 

16  15.90 

I  10.54 

165436.76 

6 

16  49  3036 

28.71 

-32  27  48.0 

45.3 

10.906 

-X8.36 

-  9    Z-'^Z 

16  16.03 

I  10.63 

165833.32 

7 

16  53  52.36 

50.80 

22  34  55-3 

52.9 

10.928 

17.35 

837-68 

16  16.16 

I  10.69 

17    229.88 

8 

16  58  14.89 

13.40 

22  41 36.1 

33-9 

10.949 

16.14 

8  11.70 

16  16.28 

I  10.76 

17    626.44 

9 

17    237.93 

36.50 

22  47  50.3 

48.3 

10.969 

15.03 

7  45-22 

16  16.39 

I  10.83 

17  1023.00 

10 

17    7    1-43 

0.08 

225337.6 

35.9 

XO.989 

13.91 

7  18.27 

16  16.50 

I  10.89 

17  14  19.56 

II 

17  11  25.38 

24.12 

-225857.8 

56.4 

11.007 

-12.78 

-  6  50.87 

16  16.61 

I  10.94 

17  18  16.12 

12 

17  15  49.74 

48-57 

23   350.7 

49-5 

11.013 

ZX.64 

6  23.06 

16  16.71 

I  10.99 

1722  13.68 

13 

17  20  14.49 

13.41 

23   816.1 

15.1 

11.038 

ZO.49 

5  54.86 

16  16.81 

1  11.04 

1726  9.33 

14 

17  24  39.59 

38.60 

23  12  14.0 

13.1 

IX. 05a 

9.34 

5  26.31 

16  16.91 

I  11.08 

1730   5.79 

15 

17  29  .5.00 

4.10 

231544-1 

43-4 

ZZ.064 

8.17 

4  57-45 

16  17.00 

1  11.12 

1734   2.35 

16 

17  33  30.68 

29.87 

-231846.3 

45.8 

1 1. 07s 

-  7  01 

-  4  28.32 

16  17.09 

I  11.15 

17  37  58.91 

17 

17  37  56.60 

5587 

232120.5 

20.1 

11.084 

5. 84 

3  58.95 

16  17.18 

I  11.18 

174155.47 

18 

17  42  22.72 

22.07 

23  23  26.5 

26.2 

11.091 

4.67 

3  29.37 

16  17.26 

I  11.20 

174552.03 

19 

17  46  49-00 

48.44 

2325    4-3 

4.1 

11.097 

3.49 

2  59.65 

16  17.33 

I  11.22 

174948.58 

30 

17  51  15.40 

14.94 

23  26  14.0 

13-9 

11.102 

2.32 

2  29.80 

16  17.40 

1  11.24 

175345.14 

31 

17  55  41-88 

41.51 

-232655.5 

55-4 

11.104 

-  X.14 

-  I  59.86 

16  17.47 

I  11. 25 

175741-70 

32 

18    0    8.40 

8.12 

2327   8.6 

8.5 

11.X05 

4-  0.04 

I  29.88 

16  17.53 

I  11.26 

18    138.26 

23 

18    4  34-94 

34.76 

232653.4 

53-3 

11.Z04 

1.22 

059.89 

16  17.59 

1  11.26 

18   534.82 

24 

18    9    1.46 

1-37 

2326  9.8 

9.8 

11. 103 

2.40 

0  29.93 

16  17.65 

I  11.26 

18   931.38 

25 

18  13  27.92 

27.91 

232458.1 

58.1 

11.100 

3.57 

-  0    0.03 

16  17.70 

I  11.25 

18  13  27.94 

26 

18  17  54.28 

54.36 

-23  23  18.2 

18.2 

1X.096 

+  4.75 

+  0  29.78 

16  17.75 

I  11.24 

18  17  24.50 

37 

18  22  20.52 

20.69 

23  21 10.2 

10. 1 

11. 090 

5.9a 

0  59-47 

16  17.79 

I  11.22 

182121.06 

38 

18  26  46.60 

46.87 

231834.0 

33.8 

11.08a 

7.09 

I  29.01 

16  17.83 

I  11.20 

1825  17.62 

39 

18  31  12.50 

12.87 

231529.8 

295 

11.074 

8.26 

I  58.36 

16  17.85 

I  11.17 

182914.18 

30 

183538.18 

38.64 

23  "57-8 

57.4 

11.065 

9.43 

2  27.49 

16  17.87 

I  II. 14 

183310.74 

31 

18  40    3.61 

4.16 

-23    7  57-9 

57.4 

1 1 .054 

-J-10.56 

+  2  56.38 

16  17.89 

1  11. II 

1837    7.29 

32 

18  44  28.76 

29.40 

^23   330.2 

295 

11.042 

+11.71 

+  3  24.99 

16  17.90 

1  11.07 

18  41    3-85 

NoT0. — For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o*.i9  from  the  sidereal  interval. 
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MOON-CULMINATIONS,  1914. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OP  WASHINGTON. 


Date. 

1 

i 

1 

5 

Mean 

Time  of 
Transit. 

] 

Diff. 

for  I 

Hour 

of 

Uoag. 

Rlcht 

Ascenaloo 

of 

Center. 

Diff. 
for  x 
Hour 

of 
I#ong. 

Geocentric 

Declination 

of 

Center. 

Diff. 

for  X 

Hour 

of 

Long. 

Sid. 

Time 

of 
Semid. 

Pas». 
ing  Me- 
ridian. 

1 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
amtal 
Parallax. 

Briciit 
limbs. 

h    m 

m 

h  m     s 

8 

•     t      it 

1* 

s 

»     ft 

/      It 

Jan. 

o 

L 

IS  50-93 

X.716 

223135-99 

1x3.07 

-10  31  33.3 

+  836.2 

62.66 

1456.5 

54444 

I.         s. 

I 

U 

411.23 

X.671 

22  53  55-97 

XIO.38 

7  33  13. 1 

854.3 

61.93 

1453.5!  54  33.3 1 

I.         s. 

I 

L 

1631.08 

1.639 

231548.27 

108.47 

440    9.3 

865. z 

61.40 

14  51. 1 

5424-5 

I.        s. 

a 

U 

4  50-62 

x.6ao 

333723.15 

107. 3 « 

-   14636.0 

869.5 

61.09 

1449.4 

54  18.3 

I.         s. 

2 

L 

17  10.00 

1.6x4 

335846.88 

106.95 

+  I    7  13-9 

+  867.9 

61.00 

1448.4  5414-51 

I.         s. 

3 

U 

5  29-39 

x.6jo 

030  11.68 

107.33 

4  0  9.7 

860.5 

61.13 

14  48. 1 

5413-6 

I.        s. 

3 

L 

17  48.94 

1.639 

04145-79 

T08.49 

651    3.1 

847. a 

61.47 

1448.6 

54  15-4 

I.        s. 

4 

U 

6  8.79 

Z.671 

I     338.44 

XXO.41 

93839.5 

827.8 

63.02 

1449.9 

54  20. 1 

I.        s. 

4    L| 

18  29.10 

1. 716 

I  25  58.79 

xi3-»o 

+13  3144.7 

+  801.7 

63.78 

14  51-9 

54276 

I.        s. 

5 

U 

650.02 

X.773 

14855-88 

116.5s 

14  58  51.8 

768.0 

63.75 

14  54.7 

5437-7 

I.         s 

5 

L 

19  11.70 

1.843 

3  13  38.45 

iao.69 

173833.5 

725.8 

64.88 

14  58.2 

5450.5 

I.        s. 

6 

U 

7  34.27 

z.9ai 

3  37  14.66 

125.47 

194838.8         673.4! 

66.16 

15   2.3 

55   5-7 

I.        s. 

6 

L 

19  57.85 

a. 0x0 

3   251.55 

130.77 

+3157     0.9 

+  6x0.0 

67.57 

15   7-1 

5523-1 

I.        s. 

7 

U 

822.53 

a.xo4 

32934.44 

136.42 

235137-8 

534.0 

69.02 

15  12.3 

5542.4 

I.        s. 

7 

L 

2048.35 

a.X99 

35726.16 

X4a.i8 

253944.2 

444-8 

70.48 

15  18.0 

56  3-3 

I.       a 

8 

U 

9  15-30 

a.a9X 

4  26  36.03 

147.73 

364836.7 

34X.7 

71-85 

1524.0 

56  25.4 

I.      N.S. 

8 

L 

2143-30 

a. 374 

45629.16 

152.68 

+274533.0 

+  395.4 

73.06 

1530.3 

5648.3 

I.      N.S. 

9 

U 

1012.20 

a. 440 

527  26.10 

X56.63 

28 17  59-9 

+    97.S 

74.00 

1536.6 

57  ".6 

I.      N.S. 

9 

L 

2241.76 

a. 483 

5  59   2.88 

X59-2S 

383357.3 

-    39.x 

74.61 

1542.8 

5734.6 

I.      N. 

xo 

U 

11XI.70 

a. 50a 

631   3.20 

X60.3S 

a8  2   X.7 

180.6 

74.87 

1549.0 

57  56.9 

I.      N. 

• 
xo 

L 

2341.70 

a -494 

7   3    5-14 

X59.87 

+271143-5 

—  393.x 

74.74 

15  54.7 

58 18.0 

I.     x. 

XI 

U 

12  11.45 

a. 46a 

7345338 

X57.9S 

25  53  29.5 

459.0 

74.26 

16  0.0 

5837-3 

/.II.N. 

12 

L 

040.69 

a. 4x0 

8   6x1.30 

154.87 

34  843.5 

586.9 

73.51 

16  4.7 

58  54.S 

II.  N.S 

12 

U 

13   9.24 

a. 347 

83647-36 

X5t.04 

2X5933-0 

709.3 

72.57 

16  8.7 

59   9-3 

ll.N.S. 

13 

L 

1 36.99 

a.a77 

9   634.88 

146.86 

+19  38  46.4 

—  809.7 

71.54 

16  12.0 

5921.5 

II.    s. 

13 

U 

14   3.90 

a.aoS 

93531-89 

142.69 

16  39  31.8 

886.8 

70.50 

16  14.5 

5930.7 

II.   a 

14 

L 

230.00 

2-144 

10  340.47 

138.83 

1335   9-7 

954.0 

69.54 

16 16.3 

5937.0 

II.    s. 

14 

u 

1455-38 

a. 089 

10  31    5.96 

X3S-53 

10 19  3.3 

1004.3 

68.71 

16  17.2 

59  40.4 

II.    s. 

15 

L 

320.17 

a. 046 

10  57  56.01 

132.93 

+  65431.8 

-X038.3 

68.06    16  17.4 

5941-3 

II.    s. 

15 

U 

1544.53 

a.oz6 

II  24 19.84 

131.17 

+  32448.5 

1056.4 

67.62 

16 16.9 

59  39-6 

II.    s. 

i6 

L 

4   8.63 

a. 001 

115027.65 

130.37 

-  0  7   2.0 

1059 -5 

67.41 

16 15.9 

5935-7 

II.    s. 

i6 

U 

1632.63 

a. 001 

12  1630.08 

130.37 

338   2.6 

1048.1 

67-44 

16  14.3 

59  29-9 

II.    s. 

17 

L 

456-72 

a.oz6 

124237.84 

X3X.15 

-  7    521.9 

— loaa  .8 

67.70 

16  12.3 

5922,4 

II.  & 

17 

U 

1731.08 

a. 045 

13   9    1.36 

132.89 

10  36 13.2 

983. S 

68.17 

16  9.8 

59  13-5 

II.    s. 

i8 

L 

545-85 

a. 087 

13  35  50-37 

135-40 

133751-3 

930.4 

68.84 

16   7.1 

59   3-5 

II.    s. 

i8 

U 

1811.30 

a -139 

14   313-43 

138.57 

16  37  31.8 

864.0 

69.66 

16  4.1 

58  52.6 

II.    s. 

19 

I. 

637.22 

a. 199 

1431 17.38 

142.18 

-19  32  30.8 

-  783-6 

70.59 

16    x.o 

5840.9 

II.    s. 

19 

U 

19   3-99 

a.a6i 

15   0   6.61 

146.06 

2150     5.0 

689.8 

71-56 

1557.6 

58  28.6 

II.    s. 

20 

L 

731-54 

a.3a7 

152942.26 

149.86 

23  57  36.8 

583.4 

72.50 

15  54.1 

58  15.8 

II.    s. 
II.    s. 

20 

U 

19  59.82 

a. 384 

16   0    1.60 

153-26 

25  42  40.0 

465.4 

7332 

IS  50.5 

58   2.6 

21 

L 

8  38.70 

a. 437 

163057.60 

155.89 

-27   3   8.4 

-  338.0 

73-94 

1546.8 

57  49.0 

II.    s 

21 

U 

30  58.00 

a. 453 

17    218.93 

15743 

2757257 

304.3 

74-29 

1543-0 

57  35.0 

II.  M 

22 

Iv 

927.48 

a. 456 

17  33  50.81 

157.63 

282435.3 

-    67.4 

74.30 

1539-1 

57  20.6 

II.N. 

32 

u 

21  56.86 

a. 435 

18    5  16.42 

156.39 

282426.9 

+    68.2 

73.95 

1535-1 

57   6.0 

II.  N. 

23 

L 

1025.85 

a. 393 

183618.68 

153-76 

-27  57  38.9 

+  198.6 

73-27 

1531-0 

5651.0 

11.  N. 

Jan. 
Jan. 

8.  UDefec 

9.  U  Defec 

:tivell 
live  11 

lununation  of 

A'  o".4S 
S  x".04 

U 
Ja: 

n.  11,  U  ] 
D.  la.  U  ] 

Defectiv 
Defectiv 

eUlnmini 
elllumini 

ationof  J 
ationof  A 

'  0^.00 
ro".oi 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

■a 

g 

i 
J 

3 

Mean 
Time  of 

Diff. 

forx 

Hour 

of 

Long. 

Right 

Aacension 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

8 

Geocentric 

Declination 

of 

Center. 

Diff. 
forx 
Hour 

of 
Long. 

Sid. 
Time 

of 
Sernid. 

Geocen- 
tric 
Semidi- 
ameter. 

Bquar 
torial 
Hori- 
lontal 
Parallax. 

Bright 

^^■aw^»* 

Pass- 

insMc^ 
ridian. 

h    m 

m 

h  m     8 

•        t          H 

n 

s 

/      // 

t      It 

Jan.  23 

L 

1025.85 

a. 39a 

Z836Z8.68 

X53.76 

-27  57  38.9 

-f  198.6 

7327 

15310 

5651-0 

II.  N. 

23 

U 

2254.19 

a. 339 

Z9   642.Z9 

X49.97 

27    533.9 

330.5 

72.30 

Z5  26.9 

5635-9 

II.  N. 

24 

L 

1X2X.68 

9.353 

Z936Z4.66 

X4S.3X 

2550Z2.0 

431. X 

7Z.ZO 

Z522.7 

56  20.6 

24 

U 

2348.19 

3.166 

20   447.79 

X40.X4 

24 13  58.3 

538.9 

69.77 

Z5  z8.6 

56   5-3 

25 

L 

Z2  Z3.64 

3.076 

2032x7.35 

X34.78 

-^2Z932.7 

+  613. I 

68.37 

15  14-4 

5550.1 

26 

U 

038.03 

X.989 

205842.95 

X39.S3 

20  937.2 

683.8 

66.97 

15  10.3 

5535.2 

26 

L 

13    1.40 

1.907 

2Z24     7.ZO 

X34.58 

Z7465Z.0 

74X.7 

65.65 

Z5   6.4 

55  20.8 

27 

U 

123.83 

x433 

2  Z  4834.69 

xao.xx 

15  13  43.2 

787.6 

64.45 

15   2.7 

55   7.0 

I.           S. 

27 

L 

13  45-42 

X.768 

22  Z2  Z2.z8 

xi6.a3 

-Z23230.Z 

+  822.7 

63.40 

1459.2 

54  54.3 

I.           S. 

28 

U 

2   6.3Z 

X.715 

2235     7.06 

XX3.09 

9  45  14.6 

848.2 

62.5Z 

Z4  56.0 

5442.5 

I.           S. 

28 

I. 

X4  26.62 

X.673 

225727.37 

xxo.49 

6  53  47-5 

864.9 

6z.8z 

14  53.1 

5432.0 

I.           S. 

29 

u 

246.50 

1.642 

23  19  2Z. 52 

X08.66 

3  59  47-0 

873.9 

61.33 

Z4  50.8 

5423.3 

I.           S. 

29 

L 

Z5   6.08 

X.634 

23  40  58.OZ 

X07.S4 

-  z   442.Z 

+  875.9 

6Z.04 

Z448.9 

54 16.3 

I.         s. 

30 

U 

325-51 

X.617 

0    225.45 

107.15 

+  z  50  6.2 

87X.X 

60.96 

1447.5 

5411.3 

I.         s. 

30 

L 

1544.94 

x.6a3 

02352.46 

xo7.4« 

4432Z.2 

860.3 

6Z.09 

1446.7 

54  8.5 

I.         s. 

31 

U 

4   4.50 

X.640 

04527.67 

X08.51 

7  33  48.9 

843.3 

6Z.42 

Z4  46.6 

54  8.Z 

I.         s. 

31 

L 

z6  24.34 

x.669 

z    719.70 

XI0.38 

+Z020Z5.5 

+  830.x 

6Z.96 

1447.2 

54  X0.3 

I.         s. 

Feb   X 

U 

444.60 

X.7X0 

12937.18 

xxa.76 

13    123.4 

790.3 

62.70 

X448.6 

54 15-3 

I.                   vS. 

z 

L 

17    5-43 

X.763 

z  52  28.59 

XI5.94 

153549-3 

753.0 

63-63 

X4  50.6 

5422.7 

I.         s. 

2 

U 

5  26.96 

X.897 

2  j6   2.20 

X19.79 

z8   2    Z.4 

707.6 

64.72 

1453.4 

5432.8 

I.         s. 

2 

L 

1749-32 

X.90X 

24025.70 

124.35 

+20  z8  Z6.9 

+  653.3 

65.95 

14  56.9 

5445.7 

I.         s. 

3 

U 

612.62 

1.984 

3   5  45-92 

139.33 

22  22  40.6 

588.8 

67.29 

X5    x.z 

55    1-2 

I.         s. 

3 

L 

z8  36.96 

9.073 

332   8.20 

X34.5S 

2413   3.9 

5x3 -X 

68.70 

Z5  6.0 

55  19-4 

I.         s. 

4 

U 

7   2.38 

3.X64 

35935-64 

X40.03 

2547   6.4 

435.9 

70.13 

15  "7 

5540.Z 

I.         s. 

4 

L 

X9  28.88 

9.353 

428  8.52 

X4S-39 

+27    2  Z9.2 

+   334.8 

71-49 

Z5  18.0 

56  3-1 

I.         s. 

5 

U 

7  56.41 

3.334 

45743-38 

150.39 

27  56  Z0.9 

3x1.9 

72.69 

1524.7 

5627.9 

I.      iV.  s. 

5 

L 

2024.85 

3.403 

528Z2.70 

X54.4X 

28  26  Z8.4 

+      87.7 

73.68 

1531-9 

56  54.3 

I.       N.S. 

6 

U 

8  54.0Z 

3.453 

5  59  24-87 

157.40 

283037.6 

-     45.8 

74.39 

1539-4 

572Z.7 

I.       N. 

6 

1/ 

2Z  23.62 

a. 480 

63Z  4.99 

159.03 

+28   736.9 

—  185.1 

74.75 

1547.0 

57  49-6 

I.       N. 

7 

U 

9  53-42 

3.483 

7   2  56.22 

159.35 

27  z6  28.4 

336.3 

74.76 

15  54.5 

58  17.3 

I.       N. 

7 

L 

2223.13 

3.464 

73441.69 

158. XX 

25  57  15.5 

465.x 

74.45 

z6    Z.9 

5844.2 

I.       N. 

8 

U 

zo  52.49 

a. 436 

8  6  6.39 

155.83 

241054.5 

596.9 

73-87 

z6  8.8 

59   9-5 

I.       N. 

8 

L 

232Z.3Z 

3.376 

83658.60 

153.76 

+21  59  Z2.0 

—  718.x 

73.10 

16Z5.Z 

5932.7 

I.       N. 

9 

U 

zz  49.46 

3.3x7 

9  7  Z0.87 

X49-35 

Z9  24  36.4 

825.3 

72.19 

z6  20.6 

5953.0 

I.       N. 

10 

L 

OZ6.90 

9-357 

93640.Z3 

X4S-65 

Z630  8.5 

916.4 

71.27 

X625.2 

60  9.9 

/.II.N.5. 

zo 

U 

1243-65 

3.30X 

zo   527.27 

143.27 

Z319XZ.5 

990.0 

70.42 

z6  28.8 

6022.9 

1 1.  N.S. 

xz 

L 

z   9.76 

3.X53 

103336.50 

X39-36 

+  9552Z.5 

-XO45-3 

69.68 

163Z.X 

603Z.7 

II.      S. 

XX 

U 

13  35-35 

9.XX5 

zz    z  Z4.47 

X37.09 

622  20.  z 

XO81.9 

69.09 

1632.3 

6036.Z 

II.      S. 

12 

L 

2   0.56 

9.090 

ZZ2829.6Z 

135  57 

+  24349.2 

XI00.3 

68.73 

Z632.4 

6036.4 

II.      S. 

12 

U 

1425.55 

9.078 

"5531-41 

134.87 

-  05633-1 

XXOO.5 

68.58 

1631.4 

6032.5 

II.      S. 

13 

L 

250.48 

9.080 

Z2  22  29.78 

X3500 

-  43515-0 

— X083 .6 

68.64 

Z629.2 

6024.7 

II.      S. 

13 

U 

1515-53 

3.096 

Z2  49  34.72 

X35.95 

8  852.0 

1049.9 

68.93 

z6  26.2 

60Z3.6 

II.      S. 

14 

L 

3  40.84 

9.134 

13X655.74 

137-67 

"34  8.5 

xooo.x 

69.41 

Z622.4 

5959.5 

II.      S. 

14 

U 

z6  6.56 

9.164 

134441.42 

140.05 

144755.6 

935.3 

70.05 

16  Z7.9 

5943.2 

II.      S. 

IS 

L 

432.80 

3.313 

Z4  Z2  58.85 

X43.93 

-Z74714.1 

-  855. s 

70.83 

z6  Z3.0 

5925-0 

II.      S. 

Peb.  5.  U  Defective  Illumination  of  N  x".q4 


Feb.  xo.  U  Defective  Illumination  of  J^o^'.aa 
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MOON-CULMINATIONS,  1914. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

1 

C 

J 

5 

Mean 

Time  of 

Diff. 
for  X 
Hour 

of 
Long. 

m 

Right 

Ascension 

of 

Center. 

Diff. 

for  X 

Hour 

of 

Long. 

Geocentric 

Dedination 

of 

Center. 

Diff. 
fori 
Hour 

of 
Long. 

Sid. 
Time 

of 
Scmid. 

Geocen- 
tric 
Semidi- 

axneter. 

Bright 

Pass- 
ing Me- 
ridian. 

h     m 

h  m     a 

8 

•    t      tt 

It 

8 

/        n 

t        n 

Feb.is 

L 

432.80 

a.axa 

14 12  58.85 

143.93 

-17  47  14. 1 

-855.5 

70.83 

16  13.0 

59  25.0 

II.    s. 

15 

U 

16  59.66 

3. 965 

144152.95 

X46.XX 

202913.5 

763.3 

71.67 

16     7.7 

59   S«5 

II.   & 

16 

L 

527.16 

a. 3x9 

151125.87 

Z49.35 

22  51 16.3 

656.3 

72.49 

16     2.1 

58  45-2 

II.    s. 

16 

U 

17  55-29 

a. 368 

154136.38 

XS3.33 

24  50  59-9 

539-4 

73.25 

1556.5    5824.5 

II.    s. 

17 

L 

623.96 

a. 408 

16  12  19.41 

154.71 

--26  26  24.4 

-4x3.4 

73.83 

1550.8    58    3.7 

II.    s. 

17 

U 

1853.02 

a -433 

164326.06 

156. 3X 

273557.7 

381.x 

74.20 

1545.3 

57  43-3 

II.    s. 

18 

L 

722.26 

3-439 

17x444.07 

X56.57 

281843.3 

X46.O 

74.26 

1539.8 

57  23.4 

II.    s. 

18 

U 

19  51-46 

a. 424 

17  45  58.92 

155.67 

283425.1 

—  XI. 3 

74.02 

15  34.6 

57   4.1 

II.  N. 

19 

L 

820.35 

a. 388 

18  16  55.41 

X53.5a 

•28  23  29.1 

+XX9.7 

73.45 

15  29.6 

5645.7 

II.  N. 

19 

U 

2048.70 

a. 334 

1847  19.16 

150.35 

2747    X.6 

343-5 

72.60 

15  24.8 

5628.1 

II.  N. 

20 

L 

9  16.30 

a.  365 

19  16  58.06 

X46.XX 

264642.2 

357-9 

71-51 

1520.2 

5611.4 

II.  N.  . 

20 

U 

2143.01 

a.x86 

194543.30 

X4X.37 

252436.7 

46X.0 

70.26 

15  15-9 

55  55-6 

II.  N. 

21 

L 

10  8.74 

3.xoa 

20  13  29.66 

136.33 

-2343   6.3 

+553 -O 

68.92 

I5II.9 

55  40.7 

II.  N. 

21 

U 

2233.46 

3.0x8 

204015.35 

I3x.a9 

214439.6 

630.3 

67.5s 

15     8.0 

5526.7 

II.  N. 

22 

L 

1057.20 

x.«37 

21    6    1.56 

xa6.47 

193x44.8 

696.3 

66.23 

15   4-5 

55  13.6 

II.  N. 

22 

U 

23  20.00 

Z.864 

213051.86 

133.01 

17   645.5 

75X.3 

64.99 

15   1.2 

55    1.4 

II.  N. 

23 

L 

II  41.96 

1.798 

215451.54 

X  18.04 

^143156.8 

+795-1 

6387 

1458.0 

5450.0 

24 

U 

0  3-19 

X.J4X 

22  18   7.00 

1x4.65 

1x4924.1 

8aS.8 

62.92 

^ASS'^ 

5439.8 

24 

L 

12  83.81 

1-695 

224045.41 

111.86 

9   X   2.8 

853.3 

62. 13 

1452.7 

5430.3 

25 

U 

043.93 

x.660 

23    254.40 

109.73 

6  839.3 

869-3 

61.52 

14  50.4 

5422.0 

25 

L 

13   3-69 

X.635 

232441.72 

108 .36 

-  3  »3  51.2 

+877-4 

61. II 

1448.5 

54  14-9 

f% 

26 

U 

X  23.23 

z.6a3 

234615.23 

xo7wU 

-018  9.4 

878.3 

60.89 

1446-9 

54   9.0 

I.        s. 

__                                              0\ 

26 

L 

1342.66 

z.6z9 

0  742.87 

X07.37 

+  237   0.1 

873.3 

60.86 

1445-6 

54   4-5 

I.        s. 

27 

U 

9     2.13 

x.6a7 

02912.45 

107.77 

5  30 15.4 

859-3 

61.04 

1444.8 

54    1.6 

I.        & 

27 

L 

1421.76 

X.646 

0  50  51.84 

108.93 

•f  82016.0 

+839-7 

61.41 

1444.6 

54  0.5 

I.        s. 

^ 

28 

U 

24Z.69 

1.676 

11248.82 

XX0.70 

XI    540.8 

813.3 

61.95 

1444.7 

54    12 

I.        s. 

28 

L 

IS   a'03 

1.7x6 

1 35  11.04 

113.11 

1345  6.7 

779.8 

62.68 

1445-5 

54  4.0 

I.        s. 

Mar.  z 

U 

3  92.92 

X.767 

158   5.99 

1x6.14 

16x7   6.4 

738.8 

63.58 

1446.8 

54   8.8 

I.        s. 

I 

L 

1544.47 

1.837 

2  21 40.78 

1x9.7s 

+1840  6.3 

+689.7 

64.62 

1448.8 

54 16-0 

I.        s. 

2 

U 

4   6.79 

1.895 

246   1.87 

133.8s 

20  52  25.3 

631.9 

65-79 

14  5».4 

5425.6 

I.        & 

I.        s. 

I.       & 

2 

L 

1629.97 

X.969 

311 14.82 

138.36 

22  52  X4.2 

564.5 

67.04 

1454.7 

5437.8 

3 

U 

454.08 

a. 049 

33723.70 

133. X4 

243734.7 

487.x 

68.35 

1458.7 

54  52.5 

3 

L 

17  19.16 

3. 130 

4  430.62 

138  .ox 

+26  62X.3 

+398.9 

69.64 

15   3-4 

55   9.8 

I.        s. 

4 

U 

54519 

3.ao8 

43235." 

143.70 

27  16  24. 1 

399.8 

70.87 

IS   8.8 

55  29.6 

I.                 Sl 

I.        s. 

4 

L 

18  12.12 

3.379 

5   133-69 

146.97 

28   534.2 

190.2 

71.96 

15  14.9 

55  51-9 

5 

U 

639.83 

2.338 

531 19.62 

150.53 

283x51.0 

+  7X.X 

72.86 

1521.6 

56 16.5 

I.      N.S. 

S 

Iv 

19   8.17 

3.383 

6   143.00 

153.16 

+283329.9 

-55.8 

73.50 

15  28.9 

56431 

I.       N.S. 

6 

U 

7  36.93 

a. 408 

63231.51 

154.70 

28  9 12.4 

187.9 

73.86 

1536.6 

57  11.4 

I.      N. 

6 

L 

20  5.88 

a. 4x4 

7   331.42 

X5508 

27  18 14.0 

333.0 

73.92 

1544.6 

57  40.9 

I.       N. 

7 

U 

834.79 

a. 40a 

73429.16 

154.36 

26  029.3 

454-9 

73.71 

15  52.9 

58x1.2 

I.       N. 

7 

L 

21   3-47 

a. 375 

8   512.61 

X53.74 

+24 16  34.7 

-583.0 

7327 

16    X.I 

5841.3 

I.      N. 

8 

U 

931.75 

a. 337 

8353234 

XS0.46 

22   747.6 

703.x 

72.66 

16   9.1 

59 10-9 

I.       N. 

8 

L 

2159-53 

9.393 

9   522.29 

147.83 

19  36  2.1 

813.3 

71.96 

16 16.8 

59391 

I.       N. 

9 

U 

1026.78 

3.348 

93440.05 

145  *X3 

16  43  44.6      908.1 

1 

71-25 

1623.9 

60   5.0 

I.       N. 

9 

L 

2253.51 

a.ao8 

10  326.55 

X43.66 

+133347.7;  -988.5 

70.59 

16  30. 1 

6027.8 

I.       N. 

Mat.  r.  T7  nf>fi»rtive  Illumination  of  .Y  o^.ec 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

'■3 

i 

5 

Mean 

Time  of 
Transit. 

Diff. 
for  X 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 
for  X 
Hour 

of 
UmsL. 

Geocentric 

DecHnatinn 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
uiR  Me- 
ridian. 

Geocen- 
tric 
Semldi- 
azneter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Bright 
I«imbs. 

h    m 

m 

h  m      s 

s 

0     /      // 

// 

s 

*     // 

t         n 

Mar.  9 

L 

2»  53-51 

a.aoS 

10    326.55 

X4a.66 

+13  33  47-7 

-988.S 

70.59 

16  30. 1 

6027.8 

I 

N. 

lO 

U 

II  19.79 

a.x74 

103145.62 

X40.6X 

10  926.2 

X052.X 

70.04 

1635-3 

6047.0 

I 

N. 

lO 

L 

2345-71 

2.149 

105943-49 

139. «5 

634  9.8 

1097.4 

69.65 

1639-3 

61      1.7 

I 

N.5. 

II 

U 

12  II.4I 

2.X36 

II  2727.94 

138.39 

+  2  51  41.6 

XX33.9 

69.45 

1642.0 

61 II. 5 

I.U.N.S. 

12 

L 

037-03 

a.X37 

"55   7.94 

138.41 

-054  7-3 

— XX30.8 

69.46 

1643.2 

61 16.0 

.    s. 

13 

U 

13     2.74 

a.xso 

12  22  52.96 

139 .'S 

43920.7 

xxxS.i 

69.68 

1643.0 

61 15.2 

.    s. 

13 

L 

I  28.69 

a.  177 

12  50  52.38 

140.81 

820   1.6 

1085.5 

70.11 

16  41.4 

61   9.4 

.    s. 

13 

U 

13  55-03 

a.ax4 

13  19 15.05 

143.08 

II  52  14.9 

1033.6 

70.73 

1638.5 

6058.6 

.    s. 

14 

L 

2  21.87 

a.a6a 

1348  8.59 

145.9a 

-151211.7 

-  963.9 

71.48 

1634.3 

6043.4 

.    s. 

14 

U 

1449-33 

a.3is 

14 17  38.61 

149." 

18 16 13.3 

874. 5 

72.32 

16  29.2 

6024.5 

.    s. 

IS 

L 

317-44 

a. 3  70 

144748.07 

153.44 

21   056.6 

770.0 

73-19 

1623.2 

60  2.5 

s. 

15 

U 

1546.19 

a.4aa 

151836.40 

155.55 

23  23  19.7 

651.6 

73-99 

16  16.5 

59  38.0 

,    s. 

z6 

L 

4  15-52 

a.464 

154959-02 

X58.X0 

-252049.3 

—  53X.8 

74.65 

16    9.4 

59 12.0 

,    s. 

z6 

U 

16  45.27 

3.493 

162147.20 

159.7s 

265128.7 

383.8 

75-09 

16    2.1 

5845.1 

,    s. 

17 

L 

5  15-24 

a.500 

16  53  48.47 

160.  a3 

2754  3.9 

34X.6 

75-23 

15  54-7 

58 17-9 

,    s. 

17 

U 

1745-17 

3.485 

172547.64 

159.38 

2828  8.6 

-    99.4 

75-03 

1547-4 

57  51-0 

,    s. 

18 

L 

6  14.80 

a  .449 

17  57  28.45 

157.19 

-2834   6.1 

+     39-0 

74.49 

1540.2 

57  24.8 

.    s. 

x8 

U 

1843.86 

a. 39a 

182835.41 

153-79 

2813   3.8 

X70.X 

7364 

1533.4 

56  59-8 

•  N. 

X9 

L 

712.15 

a.3ao 

18  58  55-35 

149.40 

27  26  46.9 

a9x.o 

72.53 

1527.0 

5636.1 

.N. 

19 

U 

19  39-49 

a.  336 

192818.56 

14438 

26  1727.0 

400.3 

71-23 

15  21.0 

56 14. 1 

N. 

20 

L 

8   5-79 

a.X47 

195639.16 

139.04 

-244731-7 

+  496.9 

69.82 

1515-4 

55  53-7 

N. 

20 

U 

2031.01 

a. 058 

202355.12 

133.64 

225933.7 

580.7 

68.37 

15  10.3 

5535-1 

,N. 

21 

L 

855-18 

1.97a 

2050  7-55 

ia8.47 

2056  4.0 

65a -3 

66.95 

15    5-7 

55  18.2 

,N. 

21 

U 

21 18.36 

1.89a 

21 15  20.11 

133.70 

183926.4 

7x3.3 

65.62 

15    1-6 

55  3-2 

N. 

22 

L 

940.63 

x.8ax 

213938.28 

119-43 

-16  II  55.2 

+  761.4 

64.41 

14  58.0 

5449-7 

N. 

22 

U 

22   2.10 

X.760 

22  3   8.74 

115.7s 

13  35  33-2 

800.7 

6335 

1454.8 

5438.0 

,N. 

«3 

L 

1022.91 

X.7X0 

22  25  58.83 

113.73 

1052  14. 1 

83X.0 

62.45 

1452.0 

5427.8 

,N. 

^3 

U 

2243.18 

X.670 

2248 16.31 

XXO.33 

8   341-7 

853.0 

61.73 

14  49.6 

5419-1 

,N. 

24 

L 

"   3-03 

X.64X 

2310  9.05 

X08.S7 

-  5"3i-9 

+  867.3 

61.21 

1447.6 

54  "9 

II. 

,N. 

24 

U 

23  22.60 

x.6a3 

23  31  44.95 

107.51 

-  2  17  15.6 

874.  J 

60.89 

14  46. 1 

54  6.2 

25 

L 

1142.02 

x.6x6 

235311.81 

107.08 

+  03740.8 

874.0 

60.75 

1444.8 

54    1.5 

26 

U 

0   1.43 

X.6Z9 

01437.35 

107.38 

Z^^SSS 

867.0 

60.81 

1444.0 

53  58.4 

26 

L 

12  20.93 

x.ti33 

036  9.15 

108.13 

+  62359.1 

+  8s3.8 

61.05 

1443-5 

53  56.6 

27 

U 

040.66 

x.6s7 

05754.66 

X09.57 

9  "33-6 

831.7 

61.47 

1443-3 

5356.1 

27 

L 

13   0.75 

X.69X 

120   I. II 

XXX.6X 

II  5610.6 

803.3 

62.07 

1443.6 

53  57.0 

38 

U 

I  21.29 

1.735 

1 42  35-47 

XX4.23 

143320.2 

767-0 

62.84 

1444.3 

53  59.5 

I. 

S. 

28 

L 

13  42.41 

X.788 

2    544.36 

117.34 

+17   2  28.2 

+  733.8 

63-75 

1445-4 

54  3-6 

S. 

29 

U 

2   4.20 

1.847 

2  29  33-74 

X30.96 

192153-9 

669.9 

64.78 

1446-9 

54   9-3 

s. 

29 

L 

1426.75 

X.9X3 

254  8.68 

1*4-94 

21  29  51.6 

608.0 

65.91 

1449.0 

54 16.7 

s. 

30 

U 

2  50.12 

1.983 

31933-09 

199.16 

23  24  29.4 

536.6 

67-09 

1451-5 

5426.1 

s. 

30 

L 

15  14.35 

a. OSS 

34549-16 

133.50 

+25   3  51-2 

+  455-4 

68.28 

14  54-6 

5437-4 

s. 

31 

U 

3  39-44 

a.X36 

4 12  56.95 

137-77 

262559.5 

364.3 

69-43 

X4  58.3 

54  50.9 

s. 

51 

L 

16   5-35 

a. 191 

44054.08 

141.69 

272857.9 

363.9 

70.49 

15   2.5 

55   6.4 

s. 

Apr.  I 

U 

433.00 

3.348 

5   935-41 

145.08 

281057.5 

154-7 

71-39 

15    7-3 

5524-2 

s. 

I 

L 

16  59.25 

a. 393 

53853-20 

147.73 

+283022.4 

+    38.4 

72.09 

15  13.8 

5544.1 

I 

s. 

March  xx,  U  Defective  Illumination  of  /  o*.oo 
84368^—1914 34 
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MOON-CULMINATIONS,  1914. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

1 

t 

J 

0 

Mean 
Time  of 
Tranait. 

Diff. 
for  z 
Hour 

of 
Looff. 

Right 

of 
Center. 

DifT. 
for  z 
Hour 

of 
Ixmg. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  z 
Hour 

of 
Lone. 

Sid. 

Time 

of 
Semid. 

Pas»- 
SnK  Me- 
ridian. 

Geocen- 
tric 
Semidl- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Bright 
limbs. 

h     m 

m 

h    m     s 

s 

•     1      ft 

tf 

s 

/        n 

/         tr 

Apr.   I 

u 

43200 

a. 948 

5    935-41 

145.08 

-1-28  1057.5 

+  154-7 

71.39 

15   7-3 

55  24.2 

I.         s. 

I 

L 

165925 

3.393 

53853-20 

147.73 

383032.4 

+     38.4 

72.09 

15  12.8 

5544.1 

I.         s. 

2 

U 

526.94 

3.331 

6   837.46 

149.48 

28  25  56.9 

-     83.3 

72.55 

15  18.8 

56   6.2 

I.        s. 

2 

L 

17  54.88 

3.333 

63836.80 

Z50.34 

27  56  50.2 

308.x 

72.75 

1525-3 

5630.2 

I.       N. 

3 

U 

622.88 

a. 330 

7    839.47 

X50.04 

-»-27    241.5 

-  333  a 

72.70 

1532.4 

56  56.0 

I.       N. 

3 

L 

18  50-75 

3.3Z3 

73834.61 

Z49.00 

254341.2 

456.9 

72.43 

1539.8 

57  23.4 

I.       N. 

4 

U 

7  i8-34 

3.385 

8   813.19 

147.33 

24  030.8 

574-5 

71.99 

1547-6 

57  51.9 

I.       N. 

4 

L 

1945-56 

3.350 

83728.88 

145. as 

21  5421.3 

685.7 

71.43 

15  55.6 

5821.2 

I.       N. 

5 

U 

8  12.34 

3.3Z3 

9   618.35 

Z4J.OO 

+19  26  48.3 

-  788. z 

70.83 

16   3.6 

5850.7 

I.       N. 

5 

L 

2038.68 

3.178 

93441.32 

Z40.86 

163950.6 

879.5 

70.25 

1611.5 

59 19.7 

I.       N. 

6 

U 

9   4.62 

3.X47 

10    240.34 

139.05 

133547-2 

958.9 

69.75 

16  19. 1 

5947-4 

I.       N. 

6 

L 

2130.25 

3.Z35 

103020.34 

137.73 

10 17  15.0 

1034.3 

69.37 

16  26.1 

6013.2 

I.       N. 

7 

U 

9  5567 

3.XI4 

105748.20 

137.04 

+  647    7.9 

-1074.3 

69.16 

1632.4 

6036.2 

I.       N. 

7 

L 

2221.03 

3.ZZS 

II  25  12.21 

Z37.W 

+  3   837.4 

X107.9 

69.15 

1637.7 

6055.5 

I.       N. 

8 

U 

10  46.48 

3.Z39 

II  52  41.70 

137.97 

-  03449-1 

1x33.3 

6935 

1641.8 

61 10.7 

I.       N. 

8 

L 

23  12.18 

a.iS7 

12  20  26.47 

139.64 

4 19  28.1 

XXX9.8 

69.77 

1644.6 

6131.0 

I.       N.S. 

9 

U 

II  38.31 

a.Z98 

124836.34 

143.13 

-  8    I  22.5 

-1095. 7 

70.40 

1646.0 

61  26.0 

I.       N.S. 

xo 

L 

0   5.00 

3.353 

13  17  20.49 

<4S  .34 

II 36  23.6 

1050.9 

71.22 

1645.9 

61  25.6 

I.  II.     S. 

lO 

U 

12  32.39 

«.3iS 

134646.72 

149." 

15   017.2 

984.5 

72.18 

1644.2 

61 19.5 

II.     s. 

II 

L 

I   0.57 

a  .383 

14  17    0.59 

153.33 

18  848.8 

«97.a 

73.22 

16  41. 1 

61   8.1 

II.    s. 

II 

U 

13  29.58 

a. 45a 

1448   4.38 

15737 

-^05753.7 

-  790.3 

74.26 

1636.6 

6051.9 

II.    & 

12 

L 

^  59-39 

a.5iS 

15  19  56.04 

X61.15 

23  23  47-5 

665.8 

75-21 

1631.0 

6031.5 

II.    s. 

12 

U 

14  29.88 

a.  564 

15  52  28.50 

164.  ID 

25  23  18.9 

Sa7-3 

75-96 

1624.5 

60   7.4 

II.    s. 

13 

L 

3   0.84 

a -593 

162529.59 

165.83 

2654  3-4 

378.9 

76.42 

16  17.2 

• 

5940.5 

II.    s. 

13 

U 

1532.00 

3.596 

165842.68 

166.05 

-275434.5 

--   336 .0 

76.51 

16  9.4 

5911.8 

II.    s. 

14 

L 

4   304 

3.573 

173148.39 

164.60 

282429.7 

-     73-8 

76.19 

16    1.3 

5842.0 

II.    s. 

14 

U 

1633-63 

a.5ix 

18   426.86 

i6z .55 

282430.9 

+     7a  .3 

75-47 

15530 

58  1 1.8 

1 1.  MS. 

IS 

L 

5   346 

3.448 

18  36  20.07 

157.13 

275615-5 

308.3 

74-41 

1544.9 

57  42.0 

II.  N.S. 

15 

U 

1732.31 

a. 358 

19    713-83 

Z51.70 

-^7   2   3.5 

+  331.4 

73-08 

1537.0 

5713.1 

II.  N. 

i6 

L 

6   o.oi 

3.358 

193658.69 

145.70 

254441.4 

439.8 

71.58 

1529-5 

5645-4 

II.  N. 

i6 

U 

18  26.49 

3. 155 

20    530.14 

X39.53 

24   7   6.6 

533.5 

69.99 

1522.4 

56  19.6 

II.  N. 

17 

L 

651.74 

a. 055 

203248.01 

133.48 

22  12  14.9 

613.7 

68.40 

15  16.0 

55  55.8 

II.  N. 

17 

U 

19  15-83 

Z.96Z 

205855.60 

137.85 

-20   252.6 

+  678.8 

66.87 

15  lO.O 

5534-1 

II.  N. 

i8 

L 

7  38-85 

1.876 

212358.68 

133.78 

174131-2 

73a. 9 

65.46 

15   4.7 

5514.6 

II.  N. 

i8 

U 

20  0.92 

Z.803 

2148   4.59 

Z18.34 

15  1026.7 

776.9 

64.21 

15   0.0 

5457-4 

II.  N. 

19 

L 

822.17 

Z.74Z 

22  II  21.62 

114.63 

12  31 39.6 

8x0.9 

63.14 

1456.0 

5442.4 

II.  N. 

19 

U 

2042.76 

z.69a 

22  33  58-43 

111.64 

-  9  46  56.9 

+  835.6 

62.25 

1452.5 

54  29.9 

II.  N. 

20 

L 

9   2.82 

Z.654 

2256   3.85 

109.39 

6  57  54-8 

853.5 

61.57 

1449.7 

5419.5 

II.  N. 

20 

U 

21  22.51 

z.639 

231746.59 

107.86 

4   6   0.9 

864.3 

61.10  1447-5 

5411.2 

II.  N. 

21 

L 

941.96 

z.6x5 

233915-21 

107.04 

-  1 1237.3 

868.5 

60.82 

1445.7 

54  4.8 

II.  N. 

21 

U 

22    1.32 

Z.6Z3 

0   038.03 

106.90 

+  14056.9 

4  866.1 

60.74 

1444.5 

54   0.4 

II.  N. 

22 

L 

1020.71 

1.633 

022   3.18 

107 .4X 

43323.5 

857.  a 

60.87 

1443.8 

53  57.6 

II.  N. 

22 

U 

22  40.28 

Z.64Z 

04338.53 

10S.58 

72322.8 

841.5 

61.18 

1443-5 

53  56.5 

II.  N. 

33 

L 

II    0.14 

Z.67Z 

I    531-69 

110.38 

10   932.0 

8x8.8 

61.68 

1443-6 

53  57-1 

23 

U 

23  20.42 

Z.7XX 

I  27  49.99 

112. 78 

+12  5024.0 

+  788.5 

62.35 

1444.2 

53  59.1 

April  9.  U  Defective  Illumination  of  N 

[Eph  14) 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

« 

g 

5 

Mean 
Time  of 
Transit. 

DifF. 
for  I 
Hour 

of 
hoag. 

Riglit 

Ascension 

of 

Center. 

Diff. 
for  X 
Hour 

of 
I.onf. 

Geocentric 

Dedination 

of 

Center. 

Diff. 
for  X 
Hour 

of 
I<ons. 

Sid. 
Time 

of 
Semid. 
Pass- 
bsr  Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

HqUA- 
torial 
Hori. 
zontal 
Parallax. 

Brifl^t 
Lambe. 

h    m 

m 

h    m     a 

a 

•     /      /» 

t* 

8 

/     tt 

/       ti 

Apr.23 

U 

23  20.42 

X.7X1 

I  27  49-99 

xxa.78 

+12  5024.0 

+  788.S 

62.35 

1444.2 

S3  59-1 

24 

L 

II  41.23 

X.7S9 

I  50  40.29 

XXS.70 

152425.4 

750. a 

6317 

14  45. 1 

54   2.5 

25 

U 

0    2.67 

x.8x6 

214   8.83 

1x9.13 

17  49  55-7 

703.3 

64.13 

1446.4 

54   7.3 

as 

L 

12  24.84 

X.880 

23821.04 

xaa.97 

20   5   8.2 

647.9 

65-19 

1448.0 

54  13-3 

26 

U 

047.81 

I.94S 

3   321.04 

xa7.07 

+22   8  9.2 

+  58X.3 

66.32 

1450.1 

5420.7 

a6 

L 

13  II.61 

3.0Z9 

32911.40 

X3X.3a 

2357   0.5 

505.4 

67.48 

1452.5 

5429.5 

I.         s. 

27 

U 

I  36.26 

a.o8S 

3  55  52.52 

135  5^ 

252941.3 

4x9.6 

68.61 

1455.2 

5439-5 

I.         s. 

27 

L 

14     I.7I 

9. 153 

42322.42 

X39-4I 

264413.5 

334.x 

69.65 

14  58.3 

54510 

I.        s. 

28 

U 

227.90 

j.azo 

4  51 36.33 

14a  .80 

+273846.1 

+  9x9.9 

70.56 

15    1.8 

55  3.8 

I.        s. 

28 

L 

145470 

a.as4 

52026.75 

145.46 

281x42.2 

+  X08.4 

71.28 

15    5.7 

5518.1 

I.        s. 

29 

U 

321.94 

a. 383 

54943.91 

147. »3 

282145.0 

-      8.6 

71.76 

15  10.0 

5533.9 

I.         s. 

29 

L 

IS  49-43 

a. 396 

6 19  16.41 

Z48.03 

28   8  3.7 

xa8.6 

71.99 

15  14.7 

55  51-2 

I.         s. 

30 

U 

416.99 

a.J93 

64852.31 

X47.8I 

+27  30 16.5 

-  349.1 

7197 

15  19.8 

56  lO.O 

I.       N. 

30 

L 

1644.41 

a.a75 

7  i8  20.34 

X46.73 

262832.7 

367.7 

71.73 

1525-4 

5630.3 

I.       N. 

May  I 

U 

5  11-54 

a.a4S 

7  47  30.92 

X44-96 

25   330-4 

48X.8 

71-30 

1531-3 

5652.0 

I.       N. 

X 

L 

1738.26 

a.ao8 

8 16 17.02 

14* .69 

23  16 13.3 

5«9.8 

70.73 

1537-5 

57  14.9 

I.       N. 

2 

U 

6   4.51 

a.x67 

84434,56 

X4o.aa 

+21   8   6.3 

-689.9 

70.10 

1544-0 

57  38.8 

I.       N. 

2 

L 

1830.27 

a.xa7 

9  1222.52 

X37.81 

184051.4 

78X.0 

69-47 

15  50.8 

58  3-5 

I.       N. 

3 

U 

6  5556 

a. 091 

93942.77 

135.64 

155623.0 

86a  .0 

68.89 

1557.6 

58  28.7 

I.       N. 

3 

L 

19  20.47 

a. 06a 

lo   639.63 

X33-94 

125646.0 

933.4 

68.43 

16    4.5 

58  54-0 

I.       N. 

4 

U 

7  4S-IO 

a. 044 

1033  19-51 

13a .8a 

+  94416.3 

-990.7 

68.12 

1611.3 

59  18.7 

I.       N. 

4 

L 

20  9.58 

t.038 

10  59  50.43 

X3a .46 

621 19.7 

X036.5 

68.00 

16  17.7 

5942.2 

I.       N. 

5 

U 

834.06 

a. 04s 

II  2621.62 

133.89 

+  25034.3 

Z068.6 

68.08 

1623.6 

60  4.1 

I.       N. 

5 

L 

2058.71 

a. 066 

"53   323 

X34.X9 

-  045   7.1 

X085.6 

68.40 

16  29.0 

6023.7 

I.       N. 

6 

U 

923.72 

a.xo3 

12  20  5.84 

XJ6.39 

-  42235.3 

— Z086.3 

68.95 

1633.5 

6040.2 

I.       N. 

6 

L 

2149.25 

a.X54 

124740.14 

139-47 

75823.0 

X068.6 

69.72 

1637.0 

6053.0 

I.       N. 

7 

U 

10 15.47 

a.aip 

131556-31 

t43.3S 

II  2844.2 

X03X .6 

70.69 

1639.3 

61    1.6 

I.       N. 

7 

L 

2242.54 

a.a95 

1345   3-34 

X47-9I 

144936.7 

973.7 

71-83 

16  40.4 

61    5-5 

I.       N.S. 

8 

U 

II  10.57 

a.37« 

14  15   8.04 

xsa.9X 

-175645.8 

—  894.3 

7306 

16  40. 1 

61   4.5 

I.       N.S. 

8 

L 

23  39.62 

a. 463 

144613.80 

X58.03 

204552.4 

793.4 

74.31 

1638.4 

6058.5 

I.           S. 

9 

U 

12   9.66 

a. 543 

151819.41 

x6a .8x 

23  12  46.2 

673.4 

75-48 

1635.5 

6047.7 

II.      S. 

10 

L 

040.58 

a. 608 

15  51 17.95 

X66.75 

251341.4 

S34.« 

76.44 

163I-3 

6032.2 

S. 

10 

U 

13  12.16 

a. 651 

162456.27 

169.36 

-264535.0 

-  383.0 

77-08 

1625.9 

6012.5 

s. 

II 

L 

144.09 

a. 66s 

i6  58  55.62 

x7o.ax 

27  46  24.6 

334.6 

77.30 

1619.6 

5949-3 

,    s. 

II 

U 

14 16.00 

a. 647 

173253.46 

169-09 

28 15  21.9 

-    65.4 

77.06 

16  12.5 

5923-4 

.    s. 

12 

L 

247.48 

2.596 

18   626.14 

X66.04 

28  12  56.0 

+     8R.3 

76.37 

16    4.9 

58  55-4 

s. 

12 

U 

15  18.19 

a. 5x8 

183912.08 

x6i  .36 

-274046.7 

+   33X,X 

75.27 

1557.0 

58  26.3 

N.S. 

13 

L 

347.84 

a.4ao 

19  10  54.10 

155-47 

2641 28.1 

359.4 

73.86 

1548.9 

57  56.7 

N.5. 

13 

U 

16  16.24 

a.3xx 

19  41  20.83 

X48.89 

2518  8.9 

471.0 

72.25 

1540.9 

57  27.4 

N. 

14 

L 

443-29 

a.Z98 

201026.91 

X4a.xx 

23  34 II. 7 

565.7 

70.55 

1533-I 

56  58.9 

,N. 

14 

U 

17    9.01 

a. 088 

203812.16 

J3SSO 

-213257.4 

+  644.x 

68.85 

1525.7 

5631.7 

,N. 

15 

L 

533-44 

1.986 

21    440.49 

"9 .34 

19 17  32.9 

707.6 

67.23 

15  18.8 

56  6.3 

.N. 

IS 

U 

1756.71 

Z.894 

21  29  58.61 

133 .8x 

165046.8 

758.0 

65.74 

15  12.4 

5542.9 

,N. 

16 

L 

6  18.95 

1.8x5 

215414.96 

XI9.05 

1415   6.5 

797.0 

64.42 

IS    6.7 

5521.7 

.N. 

16 

U 

18  40.32 

X.749 

22  17  38.88 

1x5.08 

-113239-7 

+  836.0 

63.30 

15    1.6 

55  3-0 

.N. 

May  fr.  U  Defective  lUumination  of  N  o".i7 


May  13.  U 
[BpliX4) 


Ddcctivi 


Tlliiminatian  of  N  o".e6 
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MOON-OULMINATIONS,  1914. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINCTON. 


Date. 

■ 
3 

J 

5 

Mean 
Time  of 
Transit. 

DIff. 
for  X 
Hour 

of 
Looff. 

Riffht 

Ascension 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

Geocentric 

DedinAtion 

of 

Center. 

Diff. 
for  X 
Hour 

of 
I/mc. 

Sid. 

Time 

of 
Semid. 

Pass- 
ing Me- 
ridian. 

Geocen* 

trie 
Semidi- 
ameter. 

Bdua- 
torial 
Hori- 
zontal 
ParaUax. 

Bright 
limbs. 

h    m 

m 

h    m     i 

s 

m      t        n 

ti 

s 

/     // 

»       'f 

May  i6 

U 

1840.32 

1.749 

22  17  38.88 

1x5.08 

-II  32  39.7 

+  836.0 

63.30 

15    1.6 

55  3.0 

II.  N. 

17 

L 

7  0.98 

X.697 

224020.12 

XIX. 94 

8  45  16.0 

846.6 

62.40 

1457-2 

5446.8 

II.  N. 

17 

U 

19  21.09 

1.658 

23     228.41  !  X09. 59 

55431-2 

859.7 

61.71 

1453-5 

5433-2 

II.  N. 

18 

h 

7  40.81 

1.653 

23  24  13.32  1  X08.03 

3    150.5 

866.0 

61.23 

1450.5 

5422.2 

II.  N. 

18 

U 

20   0.30 

1.6x9 

234544-16    107.33 

-  0   831.6 

+  866.3 

60.97 

14  48. 1 

5413-7 

II.  N. 

19 

L 

819.71 

1.6x8 

0    7  10.00 

107.18 

+  24412.2 

860.1 

60.93 

1446.5 

54    7-7 

II.  N. 

19 

U 

2039.18 

X.639 

02839.59 

107.86 

5  35   7-7 

848.1 

61.09 

1445.5 

54   4.0 

II.  N. 

ao 

L 

8  58.85 

1.653 

05021.39 

109.33 

823    I.O 

839.7 

61.45 

14  45-1 

54   2.5 

II.  N. 

20 

U 

21 18.86 

X.685 

I  12  23.53 

IXX.36 

+11   633.6 

+  804.6 

62.01 

1445-3 

54   3.1 

II.  N. 

ai 

L 

939-33 

J -729 

13453-84 

XI3.9X 

13  44  20.9 

773.0 

62.73 

14  46.0 

54    5.8 

II.  N. 

ai 

U 

22   0.40 

1.783 

I  57  59-55 

1x7. X4 

16 14  50.6 

73  X. 4 

63.61 

1447-2 

54  10. 1 

II.  N. 

32 

1/ 

1022.16 

1.84s 

22147-17 

130.87 

18  36  21.0 

683.0 

64.62 

1448.8 

54  16.0 

II.  N. 

22 

u 

2244.71 

X.914 

24622.11 

X35.oa 

+2047    1.7 

+  633.x 

65.72 

14  50.8 

5423.5 

II.  N. 

23 

L 

iz   8.11 

X.987 

311 48.30 

139.39 

224454.1 

553.9 

66.89 

14  53-2 

5432.3 

23 

U 

2332.40 

3.061 

338   7-73 

133-84 

242753-3 

474.x 

68.06 

14  55-9 

5442.3 

24 

L 

II 57-56 

3.X3a 

4   519-77 

X38.13 

25  53  52.5 

383.9 

69.18 

14  59-0 

5453.4 

25 

U 

023.54 'a.196 

43320.96 

X41.98 

•f27   048.5 

+  384.0 

70.18 

15   2.2 

55    5-4 

25 

L 

12  50.22  '  3. 349 

5   2   4.70 

X4S.J7 

274648.7 

X7SO 

71.00 

15   5-7 

55 18.3 

26 

U 

117.45    a.aSj 

5  31  21.41 

X47.45 

28 10 19.4 

+     59.3 

71.60 

15   9-5 

5532.0 

I.        s. 

s6 

L 

1345-04    a -307 

6   059.25 

X48.66 

28 10 13.6 

—    60.7 

71-93 

1513-4 

55  46.4 

I.         s 

27 

U 

212.75 

a. 309 

63044.99 

X48.76 

+27  45  56.0 

—  183.3 

71.98 

1517-5 

56   1.5 

I.         s. 

27 

1/ 

24  40.38 

a. 393 

7   025.52 

147 .81 

26  57  26.8 

303. 3 

71.78 

1521.8 

56173 

I.       N. 

28 

U 

3    7.73 

3.363 

7  29  48.98 

X45.96 

254520.5 

4X8.0 

71.34 

1526.3 

5633-6 

I.       N. 

28 

h 

1534.63 

a. 330 

7  58  46.03 

143.46 

241042. 1 

5«7.3 

70.74 

1530.9 

5650.6 

I.       N. 

29 

U 

4   0.99 

a.X73 

8  27  10.35 

T40.56 

+2215    1.7 

-  638.x 

70.02 

1535.6 

57   8.0 

I.       N. 

29 

L 

16  26.76 

3.X33 

8  54  59-07 

137.56 

20  0   7.2 

7x9.4 

69.27 

1540.5 

57  25-9 

I.       N. 

30 

U 

4  51-95 

3.075 

922  12.48 

X34.71 

17  27  58.7 

800.3 

68.55 

1545.5 

5744.2 

I.       N. 

30 

h 

17  t6.6o 

a. 034 

9485373 

X33.23 

144043.4 

870.4 

67.92 

15  50.6 

58   2.8 

I.       N. 

31 

u 

540.80 

3.003 

1015   8.33 

X30.30 

+11 4033.4 

-  939.4 

67.41 

15  55-7 

5821.5 

I.       N. 

31 

L 

z8   4.69 

X.98X 

10  41    3.69 

139  .OS 

82943.4 

976.9 

67.08 

16  0.7 

5840.0 

I.       N. 

June  I 

U 

6  28.40 

X.973 

II    648.59 

X38.57 

51032.3 

XOI3.8 

66.95 

16   5-7 

5858.2 

I.       N. 

I 

L 

1852.10 

X.980 

113232.88 

X38.95 

+  14524-6 

1036.3 

67.04 

16 10.4 

59156 

I.       N. 

2 

U 

7  15-97 

a. OCX 

II  58  27.14 

x3o.a4 

-  143    7-3 

-X046.7 

6737 

16  14.9 

5932.0 

I.       N. 

2 

L 

1940.19 

3.038 

12  2442.42 

133.46 

5 12  19.6 

X043.8 

67.94 

16  18.9 

59  46.8 

I.       N. 

3 

U 

8  4.94 

3.090 

12  51  29.83 

X35.60 

8  39  14.3 

X033.6 

68.74 

1622.4 

59  59.6 

I.       N. 

3 

L 

2030.40 

3.156 

13  19   0.14 

X39.59 

12   036.9 

987.3 

69.75 

1625.2 

6010.0 

I.       N. 

4 

U 

8  56.74 

a. 335 

134723.07 

X44.M 

-15 12  56.3 

-  933.7 

70.95 

1627.3 

6017.5 

I.       N. 

4 

L 

21  24.08 

a. 3^3 

141646.45 

149.63 

18 12  24.8 

858.7 

72.26 

1628.5 

6021.8 

I.       N. 

5 

U 

952.51 

8.4x5 

1447  15.12 

X5SXS 

2055   3.6 

764.5 

73-60 

16  28.6 

6022.4 

I.       N. 

5 

L 

22  22.03 

3.504 

151849.49 

X60.5X 

231652.8 

650.5 

74.88 

1627.7 

6019.2 

I.       N.5. 

6 

U 

1052.56 

a. 581 

15  51  24.38 

X65.16 

-2514  4.9 

-  5x8.7 

75-99 

1625.8 

6012.1 

I.       iV.S. 

6 

L 

23  23  00 

a. 638 

162448.25 

X68.56 

264323-3 

373.3 

76.79 

1622.8 

60    Z.l 

I.         s. 

7 

U 

"55-76 

a. 666 

165843.28 

X7o.?7 

274222.6 

ax6.4 

77-19 

16  18.8 

5946.5 

I.  //.    s. 

8 

L 

027.76 

a.66x 

17  32  46.97 

X69.97 

28  946.8 

-     57.5 

77.12 

16 13.9 

5928.5 

II.     s. 

8 

U 

12  59-50 

3.633 

18   634.62 

X67.62 

-28   5  36.8 1+   98.1 

76.58 

16  8.3 

59   7-7 

II.     s. 

J 

fime( 

&.U  Defect 

ivellli 

ixnination  of  ^ 

^o".r6 

June  7, 1 

[J  Defect 

fcive  Ulum 

inatloaol 

IT  cP.00 

[Kph  X4] 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

« 

1 

( 

3 

3 

Mem 

Time  of 
Tnnsit. 

Diff. 
fori 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diflf. 
for  X 
Hour 

of 
Ixmg. 

Geocentric 

Declination 

of 

Center. 

Diff. 
fori 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semldi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax, 

Brl^t 
Limbs. 

h    m 

m 

h  m     s 

8 

•      in 

n 

s 

/      It 

/          n 

June  8 

u 

la  S9SO 

3.6aa 

18    634.62 

167 .63 

-38   536.8 

+      98.x 

76.58 

16  Z,z 

59   7.7 

II.     s. 

9 

L 

130.58 

a.5S3 

183942.73 

X63.43 

2731  10.8 

944.9 

75.59 

16   1.9 

5844.5 

ILiV.S. 

9 

U 

14  0.67 

3.460 

19  II  51.71 

X57.85 

262851.0 

376.4 

74.26 

15  55.2 

58 19-7 

ILiV.S. 

lO 

L 

2  39.56 

a. 35a 

194247.79 

XSi-38 

25    143-4 

491-9 

72.69 

1548.1 

57  53-8 

II.  N.5. 

lO 

U 

I4S7-" 

2.139 

201223.51 

X44.55 

-23  13  17.8 

+589.S 

71.00 

1540.9 

5727.5 

II.  N. 

II 

L 

3  »3-39 

3.126 

204037.22 

137.79 

21    7    6.5 

669.5 

69.29 

1533-8 

57    1-3 

II.  N. 

II 

U 

1548.16 

a.oao 

21     731-85 

X31.41 

184632.5 

733.5 

67.65 

1526.9 

56  35-8 

II.  N. 

12 

L 

411.83 

x.9a5 

213313-62 

xas.67 

16  1439.6 

783.0 

66.13 

1520.2 

5611.5 

II.  N. 

12 

U 

16  34.41 

1.842 

21  57  50.83 

zao.67 

-13  34 10. 1 

-(-  8ao.o 

64.79 

I5I4.I 

5548.8 

II.  N. 

13 

L 

456.08 

1.772 

22  2132.89 

ZZ6.50 

104723.6 

846.3 

63-65 

15  8.4 

5527-9 

II.  N. 

13 

U 

17  17.00 

1.717 

224429.81 

113. 13 

7  56 19-7 

863.0 

62.72 

15   Z'l 

55  9-3 

II.  N. 

14 

L 

5  37-34 

1.675 

23   651.67 

ZZO.64 

5   241.0 

873.  X 

62.01 

14  58.9 

54  53-1 

II.  N. 

14 

U 

17  S7-»6 

1.647 

23  28  48.42 

Z08.96 

-  2    7  56.9 

+  874.1 

61.52 

r4  55-i 

5439-3 

II.  N. 

15 

L 

616.93 

Z.632 

235029.74 

Z08.07 

+  04633.7 

869.9 

61.26 

14  52.1 

5428.2 

II.  N. 

IS 

U 

18  36.48 

Z.629 

012    5.10 

107.96 

33937.3 

859.7 

61.22 

1449.8 

5419-8 

II.  N. 

16 

L 

656.10 

Z.641 

03343-70 

ZO8.60 

630  3.3 

843.6 

61.39 

1448.2 

54  14. 1 

II.  N. 

16 

U 

19  15.93 

1.664 

05534-44 

XO9.97 

-f  9  16  40.6 

+  82X.6 

61.77 

1447-4 

54  "o 

II.  N. 

17 

L 

736.09 

X.699 

1 17  45.91 

ZZ3.07 

II  58  14.8 

793.0 

62.35 

1447.3 

54 10.6 

II.  N. 

17 

U 

19  56.74 

1.744 

1 40  26.36 

ZX4.79 

143325-3 

757-5 

63.11 

1447-9 

5412.7 

II.  N. 

18 

h 

817.99 

Z.800 

2   343-50 

ZZ8.I5 

17    043-7 

714-2 

64.01 

1449.0 

54 170 

II.  N. 

18 

U 

3039.97 

X.865 

2  2744.28 

xaa.05 

+191831.5 

+  663.3 

65.06 

14  50.8 

5423.6 

II.  N. 

19 

L 

9   3.78 

1.937 

2  52  34.52 

X  36.38 

212459.8 

600.8 

66.21 

14  53-2 

5432.3 

II.  N. 

19 

U 

a  I  36.47 

a. 0x2 

3  18  18.46 

130.98 

2318   9.9 

539-1 

67.41 

14  56.0 

5442-6 

II.  N. 

30 

L 

95109 

a. 091 

34458.16 

135.64 

24  55  55-3 

446.7 

68.60 

14  59-3 

54  54.6 

II.  N. 

30 

U 

33  16.63 

a.  165 

4  12  32.97 

Z40.ZZ 

+26 16   5.6 

+  353.3 

69.74 

15   2.9 

55  8.0 

II.      S. 

31 

L 

1043.03 

a.a32 

44058.98 

Z44.I4 

27  1633.2 

949-7 

70.75 

15   6.9 

55  22.4 

II.      S. 

31 

U 

33  10.14 

a.a86 

5  10   8.90 

147.41 

275521.6 

137.0 

71-56 

15  U.I 

55  37-8 

32 

L 

1137-8* 

a. 333 

53952.19 

149.64 

28 10  54.2 

+     17.4 

72.11 

1515-4 

55  53.7 

23 

U 

0    5-83 

2.34a 

6   9  55-75 

150.73 

■I-28   2   3.7 

—  106.3 

72.38 

15  19.8 

56  lO.O 

23 

L 

13  33-94 

3.340 

640   5.22 

150.63 

37  28  19.6 

331.0 

72.36 

15  24.3 

56  26.4 

24 

U 

1    1. 91 

9.319 

7  10  6.32 

149.36 

26  29  50.3 

353*3 

72.06 

15  28.8 

5642.8 

94 

L 

^3  2953 

a.aSa 

73946.44 

Z47.17 

25   723.9 

469-9 

71.52 

1533-2 

56  59.0 

I.           S. 

25 

U 

156.64 

2.234 

8   855.77 

144.30 

•M3  22  23.3 

-  578.6 

70.82 

1537-5 

57  14-8 

I.       N. 

25 

L 

1423.13 

a. 180 

83727.89 

14X.04 

21 1638.2 

677-1 

70.01 

15  41.7 

5730.1 

I.       N. 

26 

U 

248.96 

a. 125 

9    520.11 

137.69 

1852  18. 1 

764.3 

69.18 

1545-7 

57  44.8 

I.       N. 

26 

L 

15  14.14 

3.072 

93233-04 

X34.5a 

16 II  44.3 

839.4 

68.39 

1549-5 

57  58.8 

I.       N. 

37 

U 

338-72 

3.oa6 

9  59  10.29 

131.76 

+13  17  24.7 

—  9OX.8 

67.68 

15  53-1 

5812.2 

I.       N. 

27 

L 

16      2.81 

1.990 

102517.78 

X39.58 

10 II  48.9 

959.0 

67.13 

15  56.6 

58  34.8 

I.       N. 

28 

U 

426.53 

1.966 

10  51    3.24 

138. IX 

65726.5 

989.7 

66.76 

15  59.9 

5836.8 

I.       N. 

38 

h 

16  50.03 

Z.954 

II  1635.67 

X37.43 

33646.5 

XOI4.8 

66.60 

16  2.9 

58479 

I.       N. 

39 

U 

5  13-49 

1. 95  7 

II  42    5.04 

127.61 

+  0 12  19.0 

—1037.6 

66.66 

x6   5.6 

58  58.0 

I.       N. 

39 

L 

17  37-07 

X.975 

12    741.95 

Z28.69 

-31323.7 

1037.4 

66.95 

16  8.1 

59   7-3 

I.       N. 

30 

U 

6   0.95 

a. 008 

123337.26 

Z30.68 

63744.0 

10x3.7 

67.49 

t6 10.4 

5915-5 

I.       N. 

30 

L 

1825.32 

a. 056 

13   0    1.84 

133.56 

9  57  56.3 

985.9 

68.25 

x6 13.3 

5922.4 

I.       N. 

July  I 

U 

^  50.35 

3.1X8 

1327    6.16 

137-99 

-13"    4-9 

-  949.8 

69.22 

16 13.8 

5928.0 

I.       N. 

June  9,  U  Defective  Illumination  of  N 
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MOON-CULMINATIONS,  1914. 


At  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 
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X6X.84 

272538.9 
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64.95 

15  17-9 
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877.8 

61.52 

1455.4 

5440.2 

II.  N. 

13 

L 

452.03 

Z.646 

01545-89 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OP  WASHINGTON. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 
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+  I  23  26.2 

Z073.8 

67.93 

23 

U 

I  5318 

3.053 

II  58  4.48 

133.30 

-  2  11 41.0 

1074.5 

68.06 

23 

L 

14  17.91 

a. 07a 

122450.39 

134.48 

5  45  16.5 

Z058.6 

68.40 

24 

U 

242.95 

2.105 

12  51  55.40 

136.47 

-914  2.1 

—1036.1 

68.95 

34 

L 

15   8.46 

9.Z50 

13  19  28.64 

139.19 

"3438.3 

977.1 

69.69 

25 

U 

334.58 

3.305 

134738.25 

143.51 

1543  47-5 

9Z1.6 

70.58 

25 

L 

16    1.41 

2.268 

141630.78 

146.39 

18  38 13.5 

830.0 

71-57 

26 

U 

429.02 

9.334 

144610.26 

150.39 

-2X  1446.0 

-  73a .9 

72.60 

26 

L 

1657.43     «. 399 1 

151637.49 

154.19 

233024.7 

631.3 

73.59 

27 

U 

526.57 

2.456 

154749.27 

157.65 

252226.1 

497.0 

74.45 

27 

L 

1756.33 

2.500 

161937.90 

160.38 

264832.5 

363.6 

75-10 

28 

U 

626.50 

2.535 

16  51  51.36 

161.74 

-2747     2.4 

—  331.5 

75.46 

28 

L 

18  56.83 

a. 536 

172414.13 

16Z.81 

28  16  58.6 

-     77.7 

75.46 

29 

U 

7  27.02 

a.  502 

17  5628.72 

160.37 

28  18  14.7 

+    64.4 

75.09 

29 

L 

19  56.78 

3-455 

182817.58 

157.53 

275135.5 

aoo.9 

74.36 

30 

U 

825.85   J.388 

185925.15 

153.54 

-265831.6 

+  3*8.0 

73-34 

30 

h 

2054.04  3.308 

192939.22 

148.68 

2541  II.7 

443.1 

72.09 

31 

U 

9  21.20  i  a.8Z9 

^                1 

195851.79 

143.35 

24    2     8.9 

544-9 

70.70 

31 

L 

2147.28    3.ia8 

202659.05 

137.87 

22    4  10.2 

633.5 

69.25 

Sept.  I 

U 

1012.27  '  "039 

2054    1.02 

132.51 

-1950  5-8 

+  705.9 

67.81 

I 

L 

22  36.23 

1.956 

21 20  0.68  137.53 

17  2242.9 

765.7 

66.45 

2 

U 

1059.24 

1.88Z 

2145     3-22     123.02 

144438.7 

812.8 

65.21 

2 

L 

2321.41 

x.8z6 

22     9  15.34    1X9.13 

II  58  19.7 

848.^ 

64.12 

3 

U 

1142.87 

1.76a 

2232  44.60  1  115.88 

-  9  6  0.5 

+  873.1 

63.21 

4 

L 

0  3-75 

1.720 

22  55  39.04.  "3.33 

6  942.9 

888.1 

62.48 

4 

U 

1224.18 

1.689 

2318     6.89,1x1.46 

3  "  19-4 

894.a 

61.95 

5 

L 

04431 

1.669 

234016.341  110.26 

-  01232.9 

892.1 

61.62 

5 

U 

13    4.27 

1.660 

0     2  15.53     109.7a 

+  2  45    1.5 

+  882.3 

61.49 

6 

L 

I  24.20 

z.662 

02412.38 

109.85 

5  39  54.2 

865.2 

61.55 

6 

U 

1344.21 

1.675 

0  46  14.62 

110.63 

830393 

841. 1 

61.80 

7 

L 

2     4.43 

1.698 

I     829.78 

I13.0O 

II  1552.8 

810.0 

62.22 

7 

U 

1424.99 

I -730 

131     502 

113.98 

+13  54  1 1.3 

+  77a  .0 

62.81 

GeoccD'- 

tric 
Semidi- 
ameter. 


1511.O 
15  16.9 

1523.1 
15297 

1536.5 
1543-3 

15  50.0 
1556.5 

16  2.6 
16    8.2 

1613.0 
16 17.0 

1620.2 
1622.4 

1623.7 

16  24.1 

1623.6 
1622.4 
1620.3 

16 17.6 

16 14.4 

16 10.7 
16  6.8 
16   2.6 

1558.3 
1553.8 

1549-3 
1544.8 

1540.3 
1535-8 

1531.4 
1527.1 

1522.9 
15  18.7 

15  14.7 
15  10.8 

15  7.0 
15  3.4 
15  0.0 
14  56.8 

1454.0 

1451-5 
1449.4 

1447.7 

1446.5 


Equa- 
torial 
Hori- 
nmtal 
Parallax 


Aug.  99,  U  DcfecUve  Hhminatlon  of  N  o".so 


[Eph  14I 


5435-2 
54  26.0 
54  18.3 
54  12. 1 

54    7.8        II. 
Sept.  3.  U  Defective  lUumination  of  N  0^.55 


5537.7 

55  59-1 
5622.1 

56  46.3 

57  "-2 

57  36.2 

58  0.9 

5824.7 

5847-0 

59  7-3 
5925-1 
5939-8 

5951-4 

59  59-7 

60  4-5 
60   5.8 

60  3.9 
59  59-2 
5951-7 
5941.9 

5930.1 
59 16.8 
59  2.3 
5847.0 

5831-0 
58  14.6 

5758-1 
5741.6 

5725.1 
57  8.7 
5652.6 

5636.7 

5621. 1 

56   5.9 

5551.1 
5536.7 

5522.9 
55  9-6 
5457.1 
54  45-6 


Bright 
Limbs. 


N. 


S. 
& 

a 

s. 
a 
s. 
s. 


II. 
II. 
II. 


II. 
II. 
II. 
II. 


N. 
N. 
N. 

N. 

N. 
N. 
N. 
N. 

N. 
N. 

N. 
N. 

N. 
N.5. 

S 

S. 
S. 

s. 


s 
s. 
s. 

MS. 
N.5. 
N. 

N. 

N. 

N. 
N. 

N. 

N. 
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AT  TRANSIT  OP  MOON'S  CENTER  OVER  THE  MERIDIAN  OP  WASHINGTON. 


Date. 

• 

J 

a 

Mean 
Time  of 
Transit. 

Diff. 
for  X 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

Geocentric 

DerJinatinn 

of 

Center. 

Diff. 
for  1 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
vSemidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Limht. 

h    m 

m 

h    m     8 

s 

•     /      tt 

II 

s         '     " 

Sept; 

u 

1424-99 

X.730 

131    5-02 

1X3 .98 

+13  54 1 1. 3 

+  77a.o 

63 .8z 

1446.5 

54   7.8 

II.  N. 

8 

L 

346.00 

x.77a 

154   7-15 

1x6.49 

1624  9.5 

736.6 

63.56 

1445-9 

54  5.4 

II.  N. 

8 

U 

IS  756 

x.Saa 

3  Z7  42.39 

1x9.48 

Z844Z9.6 

673.7 

64.43 

1445.8 

54   5-1 

II.  N. 

9 

L 

3  29- 76 

1.879 

3  4Z  56.  Z9 

133.90 

2053   9.6 

613. 1 

65.41 

1446.4 

54   7-2 

II.  N. 

9 

U 

1552.67 

1.94s 

3   653.03 

136.63 

+2349  3.5 

+  544.3 

66.46 

1447.6 

5411.7 

II.  N. 

lO 

L 

416.35 

3.006 

3  32  35-83 

130.53 

343020.7 

467.1 

67.54 

1449-5 

54 18.8 

II.  N. 

lO 

U 

z6  40.81 

2.071 

3  59   5-85 

134.46 

25  55  18.3 

381.0 

68.59 

14  52.1 

54  28.4 

II.  N. 

IZ 

L 

5   6.04 

2.133 

43633.Z4 

138  .31 

37    3  Z3.4 

386.6 

69.58 

H55-5 

5440.8 

II.  N. 

IZ 

U 

Z73Z.98 

3.189 

4542Z.33 

141.57 

+274923.1 

+  183.9 

70.47 

14  59-6 

54  55-8 

II.  N. 

Z2 

L 

5  58-54 

3.336 

5  33  57.60 

144.37 

38Z5Z8.7 

+    74.a 

71.19 

15  4.5 

5513-6 

II.  N. 

za 

U 

1825.59 

3.369 

552    2.86 

X46.38 

28Z84Z.9 

-    41.3 

71.71 

Z5  zo.o 

5533-8 

II.  N. 

13 

L 

652.95 

3.3S8 

63Z  37.36 

147-55 

275835.3 

160^ 

71.99 

Z5z6.z 

55  56.3 

11.      S. 

13 

U 

19  20.45 

3.393 

65Z   0.47 

147.8a 

+27  Z426.Z 

—  a8i,a 

72.03 

Z533.8  563Z.0I 

II.      S. 

14 

L 

7  47.93 

3.384 

7203Z.74 

X47.36 

36  6   9.8 

40X.9 

71-87 

1530.0 

5647.4 

II.      S. 

14 

U 

20Z5.22 

3.363 

74951.91 

146.00 

2434  ".3 

518.0 

71-52 

1537.6 

5715-1 

II.      S. 

15 

L 

843.20 

3.334 

8  z8  53.68 

144. as 

333934.3 

6a8.9 

71.03 

1545.4 

57  43-7 

11.      S. 

15 

U 

3Z     8.80 

3.3O0 

84732.37 

143.30 

+30S3    9.6 

-  73».l 

70.47 

15  53.2 

58  12.5 

II.      S. 

z6 

L 

934.99 

3. 165 

9  Z5  46.04 

140.09 

17  47  12.7 

835.6 

69.89 

z6  0.9 

58  40.8 

II.      S. 

z6 

U 

33     0.77 

3.133 

943  35-47 

138.19 

145340.5 

907.7 

69.36 

z6   8.4 

59  8.Z 

II.      S. 

17 

L 

zo  26.20 

3. 107 

zozz   3.89 

136.63 

zz  4458.9 

976.8 

68.93 

16Z5.3 

5933.7 

II.      S. 

17 

U 

2251-37 

3.090 

Z038Z6.60 

135.60 

+  8335Z.7 

-1031.7 

68.64 

z6  3z.6 

59  56.7 

11.      S. 

z8 

L 

zz  Z6.40 

a. 083 

zz    530.56 

135.30 

4  53  18.  z 

X071.1 

68.53 

Z637.0 

60Z6.5 

z8 

U 

2341.42 

a. 089 

"3223.95 

135.51 

+  ZZ63Z.5 

1093*8 

68.60 

163Z.4 

6033.6 

19 

L 

12     6.57 

3.107 

"5935-74 

136.59 

-333    Z.6 

1098.7 

68.88 

Z634.6 

6044.5 

20 

U 

033.03 

3.X38 

Z337    5.38 

138.47 

-  6    z  43.0 

— X085.0 

69-38 

Z636.6 

6051.7 

30 

L 

Z3  57.93 

3.X81 

"55    1.83 

141.08 

93545-9 

1053.3 

70.07 

1637.3 

6054.2 

I.       N. 

3Z 

U 

z  24.42 

a.  336 

132333.91 

144.38 

13    1 17.9 

999.7 

70.93 

Z636.7 

6052.0 

I.       N. 

3Z 

L 

13  51.62 

3.399 

Z35348.7Z 

148.17 

Z6Z433.7 

937.9 

71.92 

1634.8 

6045.2 

I.       N. 

23 

U 

3  Z9.6Z 

a. 367 

Z4335Z.ZZ 

153.34 

-'Z9  zz  Z3.8 

-  837.1 

72.98 

163Z.9 

6034.4 

I.       N. 

33 

L 

Z4  48.43 

a. 435 

Z4  53  43 .86 

156.33 

2148  4.4 

738.6 

74-03 

Z638.0 

6020.Z 

I.       N. 

23 

U 

3  z8.oz 

3.496 

Z5353Z.63 

160.03 

24   1 38.1 

604.5 

74.96 

1633.3 

60  2.8 

I.       N. 

23 

L 

1548.27 

a.544 

15  57  40.37 

163.93 

2549   3-2 

467.8 

75.70 

Z6Z7.9 

59430 

I.       N. 

24 

U 

4Z9.00 

a. 5  73 

Z63027.3Z 

164.66 

-37   8zz.3 

-  3a>.5 

76.Z5 

z6z3.o 

592Z.3 

I.       N. 

24 

L 

1649-93 

a. 578 

Z7   326.67 

164.96 

275744.7 

173.9 

76.24 

z6   5.8 

5858.5 

I.       N. 

25 

U 

520.77 

a.5S7 

z7  36  20.09 

163.66 

28  z  7  34.0 

-    24.1 

75.94 

15  59-4 

5835-2 

I.       N. 

25 

L 

1751-19 

3.510 

z8   848.8Z 

160.86 

28   747.1 

+  1x9.0 

75.26 

1553.0 

5811.7 

I.           S. 

36 

U 

6  30.92 

3.442 

Z84035.8Z 

156.76 

-373034.0 

+  353.0 

74.25 

1546.7 

5748.5 

I.           S. 

36 

L 

18  49-73 

»-35^ 

Z9ZZ  27.49 

151.7X 

36  37  35. z 

374.6 

72.98 

1540.5 

57  25.9 

I.           S. 

27 

U 

7  17-47 

3.365 

Z94ZZ4.77 

X46.10 

35     Z  38.3 

482.4 

71.55 

1534.6 

57   4.2 

I.           S. 

37 

L 

1944.07 

3.X68 

20  953.07 

140.39 

23Z534.Z 

575.7 

70.04 

1539.0 

5643.5 

I.           S. 

38 

U 

8  951 

a. 073 

203722.00 

134.59 

-2Z  Z2     6.3 

+  654.9 

68.53 

1523.7 

56  34.0 

I.           S. 

38 

L 

2033-85 

1.984 

2Z     344.42 

X29.33 

Z8543Z.5 

730.4 

67.06 

15  18.7 

56   5-7 

I.           S. 

29 

U 

857.Z6 

1.904 

2129     5.59 

134.41 

z6  34  47.0 

773.4 

65.73 

IS  140 

5548.6 

I.           S. 

39 

L 

2Z  Z9.58 

1.834 

215332.47 

130.19 

i3'45  46.5 

814.9 

64.53 

15  9.7 

5532.8 

I.           S. 

30 

U 

941.22 

«.77S 

23  Z7  Z2.78 

116.65 

-Z0593Z.4 

+  846.0 

63.51 

15   5-8  5518.4I 

I.         s. 

lEph  14) 
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MOON-OULMINATIONS,  1914. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

J 

i 

i 

0 

Mean 
Time  of 
Transit. 

Di£f. 

for  z 

Hour 

of 

Irong. 

Right 

Aaoensioa 

of 

Center. 

Diff. 

for  z 

Hour 

of 

Geocentric 

DecUnation 

of 

Center. 

Diff. 
for  z 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
ins  Me- 
ridian. 

Geocen- 
tric 
Seznidi- 
ameter. 

Bqua- 
torial 
Hori- 
xontal 
Parallax. 

Bright 
limfas. 

h     m 

m 

h    m     8 

9 

•     t      tt 

n 

8 

»     It 

»       /» 

Scpt.30 

u 

941.22 

I.77S 

22  17  12.78 

ZZ6.65 

-10  59  31.4 

+  846.0 

63-51 

15    5.8 

55 18.4 

I.              S. 

30 

L 

22    2.23 

z.7a8 

22  40  14.82 

ZZ3.80 

8   8   0.9 

867.5 

62.67 

15    2.1 

55   5-0 

I.              & 

Oct.    I 

U 

1022.74 

1.693 

23    247.00 

ZZZ.67 

513    4.6 

880.4 

62.03 

14  58.8 

5452.9 

I.              S. 

I 

L 

2242.89 

Z.668 

232457-65 

zzo.aj 

-  2  1623.6 

885.0 

61.60 

1455.8 

5441.9 

I.              S. 

2 

U 

II    2.82 

1.65s 

23  46  54.96 

109.46 

•1-  04027.3 

+  883.0 

61.35 

14  53-1 

5432.0 

I.              S. 

2 

h 

23  22.66 

Z.6S3 

0    846.86 

X09.J2 

3  35  57-5 

871-6 

61.31 

14  50.8 

5423.4 

I.     Af.a 

3 

U 

1142.53 

Z.66Z 

03041.05 

zo9-8o 

62838.8 

854.0 

61.45 

1448.7 

54  15-9 

I.  //.  N.5. 

4 

L 

0    2.57 

1.680 

05244.84 

zzo.9a 

917   4.6 

839-0 

61.76 

1447-0 

54  9-6 

II.  N. 

4 

U 

1222.88 

1.707 

115   5-27 

1I2.S9 

+11  5947-5 

+  796.8 

62.25 

U45-7 

54  4.6 

II.  N. 

5 

L 

043-58 

I -744 

I  37  48.90 

ZZ4.77 

1435  18.8 

757.1 

62.89 

1444.7 

54    1.0 

II.  N. 

5 

U 

13    4-77 

Z.788 

2    I    1.74 

"7^43 

17    2    7.7 

709.7 

63.66 

1444-1 

53  58.8 

II.  N. 

6 

L 

I  26.52 

1.839 

22449.03 

Z30.5Z 

19  18  39.7 

654-3 

64.53 

1443-9 

53  58.2 

II.  N. 

6 

U 

13  48.92 

1.89s 

24915.03 

Z33.88 

+21  23  18.6 

+  590.8 

65-49 

1444.2 

53  59.3 

II.  N. 

7 

L 

2  12.02 

1.954 

31422.75 

Z37.43 

231425.1 

518.9 

66.48 

14450 

54   2.3 

II.  N. 

7 

U 

1435-83 

a.oz4 

34013.55 

Z3Z.oa 

24  50 19-4 

438.7 

67.49 

14  46.4 

54   7-3 

II.  N. 

8 

L 

3   0.35 

a. 07  a 

4   646.91 

J34.SO 

26  922.6 

350. 5 

68.44 

14  48.3 

54  14.3 

II.  N. 

8 

U 

1525-53 

a.za4 

434   0.21 

137.66 

+27  10  0.7 

+  354.6 

6930 

14  50.8 

5423.6 

II.  N. 

9 

L 

351-29 

a.z69 

5    148.68 

Z40.34 

275048.0 

isa.a 

70.03 

14  54.0 

5435-2 

II.  N. 

9 

U 

1617.53 

a.aoa 

530   5-43 

142.35 

281031.6 

+    44.3 

70.58 

14  57-8 

5449-3 

II.  N. 

10 

h 

444.10 

2.323 

55842.08 

143.64 

28   815.7 

-    67.4 

70.94 

15    2.3 

55   5.7 

II.N.5. 

xo 

U 

17  10.84 

a.a3a 

62729.29 

"44.13 

-f-27  43  24.8 

-  18Z.3 

71.08 

15    7-5 

55  24.7 

11.  MS 

II 

L 

537-60 

a.aa7 

65617.64 

143  83 

265546.7 

295.0 

71.02 

15  13-3 

55  46.0 

II.    s 

II 

U 

18   4.24 

a.azz 

72458.54 

142.89 

254531-5 

407-0 

70.78 

15  19-7 

56  9-5 

11,     S. 

12 

L 

6  30.64 

a.z87 

7  53  24.97 

141.44 

24  13  13-5 

515.3 

70.41 

1526.7 

56351 

II.    s 

12 

U 

1856.71 

a.zsS 

82132.04 

139. TO 

•1-22  19  46.0 

-  6z8.3 

69.94 

1534-2 

57   2.5 

II.   & 

13 

L 

722.42 

a.za7 

84917.34 

137.86 

20  621.2 

714.6 

69.44 

1542.0 

5731.3 

II.    s 

13 

U 

1947.78 

a. 099 

91640.88 

Z36.ZO 

173427.8 

80a  .8 

68.95 

15  50.1 

58    1.0 

II.  & 

14 

L 

812.81 

a. 074 

94345-10 

134.65 

144549.7 

88Z.8 

68.54 

15  58.3 

5831-2 

II.    s. 

14 

U 

2037.59 

3.058 

101034.50 

133.66 

•1-114224.2 

-  950.3 

68.24 

16   6.5 

59   1-3 

II.    s. 

0% 

15 

L 

9    2.23 

a.05Z 

103715-38 

133.26 

82625.1 

1007.3 

68.10 

16 14.4 

59  30.4 

II.   & 

15 

U 

21  26.86 

3.056 

"    3  55-42 

133.55 

5  021.9 

1050.9 

68.15 

16  21.9 

59  57-7 

II.   & 

16 

L 

951.621 1.074 

113043-49 

134.61 

+  I  27   2.1 

1079.7 

68.40 

1628.7 

6022.5 

II.   & 

16 

U 

1 

22  16.68'  a.zos 

II  5749.18 

136.48 

-  2  1027.2 

—109a. a 

68.86 

1634.5 

6044.0 

II.    s. 

17 

L 

1042.19  1  a. 150 

122522.49 

139.21 

54838.3 

1086.4 

69-55 

1639.2 

61    1.4 

II.    s 

17 

U 

23    8.33    a. ao8 

"53  33-33 

142.73 

923430 

1060.9 

70.44 

1642.7 

61 14.1 

18 

L 

1135.24    a.a79 

13  22  30.83 

146.96 

125135-4 

1014.1 

71-51 

1644-7 

61 21.6 

19 

U 

0    3.06,3.358 

13  52  22.54 

151.72 

-16   7  54-9 

-  945.3 

72.71 

1645-3 

61  23.7 

19 

L 

12  31.85  |a.44a 

1423  13.31 

156.74 

19   815.0 

854.3 

73-96 

1644.4 

61  20.3 

20 

U 

I     1.65 

2-523 

1455   4.12 

i6z .66 

2148134 

742.0 

75.18 

1642.0 

61 II. 5 

I.      N. 

20 

L 

1332.37 

2-595 

152750.78 

165.98 

24   3  47-2 

610.7 

76.25 

1638.2 

6057.7 

I.      N. 

21 

U 

2     3-85 

2.649 

16    I  23.28 

169.30 

-25  51  29.1 

~  464.1 

77-05 

1633-3 

6039.6 

I.      N. 

21 

L 

1435-83 

2.677 

163525-72 

170.90 

27   846.1 

307.5 

77-49 

1627.4 

6017.8 

I.      N. 

22 

U 

3    7-97 

2.674 

17   937-60 

170.7s 

275413-7 

-  147.0 

77.48 

1620.6 

5952.9 

I.      N. 

22 

L 

1539-89 

3.640 

174336.02 

168.66 

28    743.6 

+     11.1 

77.02 

1613.3 

5926.1 

1.      N. 

23 

U 

4 II. 21 

2.576 

18  16  58.60 

164.8a 

-27  5021.2 

+  160.9 

76.13 

16   5.6 

58  58.0 

I.      N. 

Oct.  3,  U  Defective  Illumination  of  //  o*.03 
Oct.  3,  U  Defective  lUtmiination  of  5  o''.4i 


Oct.  10.  U  Defective  Illumination  of  N  o"^ 


[Bph  14] 


MOON-CULMINATIONS,  1914. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

1 

t 

i 

5 

Mean 
Time  of 
Transit. 

Diff. 
fori 
Hour 

of 
Long. 

Sight 

Ascensioa 

of 

Center. 

Diff. 
for  X 
Hour 

of 
I/mg. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
ing Me^ 
ridian. 

Geocen- 
tric 
Semidi- 
ometer. 

Bqu»- 
torlal 
Hori- 
zontal 

Parallax. 

Bright 

h     m 

m 

h  m     .1 

8 

»     1       ft 

It 

s 

/       // 

t       fi 

Oct  23 

U 

411. 21 

2.576 

18  16  58.60 

164.83 

-27  5021.2 

+  160.9 

76.13 

16    5.6 

58  58.0 

I.       N. 

23 

L 

16  41.61 

2.4B9 

184926.20 

159.5* 

27    413-4 

398.0 

74.89 

1557.8 

5839.3 

I.           S. 

24 

U 

5 10-87 

3.386 

192044.91 

X53.43 

255211.6 

419.S 

73-39 

1550.0 

58   0.7 

I.          S. 

24 

L 

1738.85 

2.277 

195046.54 

X46.83 

24  17  30.6 

524.4 

71.74 

1542.4 

57  32.8 

I.          S. 

25 

U 

6   551 

2.167 

20  19  28.48 

x4o.ae 

-^22331.9 

+  6x3.7 

70.05 

1535-1 

57   5-9 

I.          S. 

25 

L 

18  30.87 

2.063 

204652.66 

133.90 

20  13  29.4 

685.3 

68.40 

1528.2 

5640.5 

I.          & 

26 

U 

6  55.03 

X.966 

2 113    4.32 

138. xs 

17  5022.6 

743-7 

66.85 

1521.7 

56 16.8 

I.        s. 

26 

L 

19 18.10 

1.883 

213810.94 

133.08 

151652.5 

789.4 

65.45 

1515-7 

55  54-9 

I.        s. 

27 

U 

740.24 

X.810 

22    221.23 

1x8.77 

-123521.1 

+  834.x 

64.23 

IS  10.3 

55  34.9 

I.        s. 

27 

L 

ao   1.60 

S.7S2 

222544.50 

XX5.35 

94753.7 

848.9 

63.21 

IS    5-4 

5517.0 

I.        s. 

28 

U 

822.34 

1.706 

224830.24 

Xt3.5Z 

6  56 19.8 

865.3 

62.41 

IS    I.I 

55   i-i 

I.        s. 

28 

L 

2042.60 

1-673 

231047.81 

XXO.S4 

4   2  19.0 

873.7 

61.80 

1457-2 

5447.0 

I.        s. 

29 

U 

9   2.55 

f.6s3 

23  32  46.23 

xo9.3a 

-  I    721.4 

+  874.7 

61.41 

1453.9 

5434.9 

I.        s. 

29 

L 

2122.33 

1.64s 

23543428 

108.8X 

+  147   8.0 

869.0 

61.23 

14  51.1 

5424.6 

I.        s. 

30 

U 

942.07 

X.648 

01620.28 

X08.98 

43947-1 

856.4 

61.25 

1448.8 

54 16. 1 

I.        s. 

30 

L 

22    1.91 

1.66X 

038  12.25 

X09.78 

7  29 14.9 

837.0 

61.45 

1446.9 

54  9-2 

I.        s. 

31 

U 

1021.97 

x.68s 

I    017.71 

1X1.33 

•1-1014  8.4 

+  8x0.6 

61.83 

1445.4 

54  3-7 

I.        s. 

31 

Iv 

2242.38 

1.7x8 

12243.74 

XX3.3I 

1253   2.3 

777.0 

62.38 

1444.3 

53  59.8 

I.       N.S. 

Nov.  I 

u 

"   323 

1.760 

14536.82 

XXS.73 

152427.4 

735-8 

63.07 

1443-7 

53  57-4 

I.       N.S. 

I 

L 

23  2464 

1.809 

2    9    2.69 

XX8.66 

174649.5 

686.5 

63.89 

1443-4 

5356.4 

I.       N.S; 

2 

U 

1146.66 

X.863 

233    6.09 

xax.96 

+195830.9 

•f  638.9 

64.79 

1443-5 

5356.7 

I.  //.  N. 

3 

Iv 

0  9-37 

x.gaa 

2  57  50.53 

xa5.48 

215749-4 

563.7 

65.76 

1444.0 

53  58.4 

II.  N. 

3 

U 

1232.79 

X.982 

32317.84 

X29.07 

2343   0.3 

487.7 

66.74 

1444.8 

54    1.5 

11.  N. 

4 

Iv 

0  56.92 

a. 040 

34927.97 

133.58 

25  12  20.6 

404-3 

67.69 

1446.0 

54  6.0 

II.  N. 

4 

U 

1321.72 

a. 094 

4 16 18.68 

135. 8x 

+362410.5 

+  3X3.8 

68.56 

1447.7 

54  12.0 

II.  N. 

5 

Iv 

14713 

2.139 

44345.40 

X38.S5 

27  16  59.3 

3x4.3 

69.31 

1449.8 

54  19.6 

II.  N. 

5 

u 

14 13  02 

3.174 

5  II  41.36 

X40.65 

274930.1 

xxo.o 

69.89 

1452.3 

54  28.8 

II.  N. 

6 

Iv 

23925 

a.X96 

53957.99 

14X.98 

28   043.9 

+       >-7 

70.27 

14  55-2 

5439.7 

II.  N. 

6 

u 

15    5-67 

2.a04 

6   825.57 

X43.47 

+2750  3.8 

—  X08.5 

70.43 

1458.7 

5452.4 

II.  N.S. 

7 

L 

332.10 

3.199 

63654.09 

X4a.x5 

271717.1 

3x9. X 

70.39 

15    2.7 

55   7-0 

ILiV.S. 

7 

U 

15  58.39 

a.x8x 

7    514.17 

X4X.09 

262235.0 

337.6 

70.15 

15   7-2 

5523.4 

II.      S. 

8 

Iv 

424.41 

a. 154 

73317.93 

X39.47 

25   631.9 

43>.3 

69.76 

15  12-2 

5541.8 

II.      S. 

8 

u 

16  50.07 

a.xai 

8   059.67 

137.45 

+2330   I.I 

-  53X.9 

69.26 

1517-7 

56   2.2 

II.      S. 

9 

Iv 

515-30 

a.085 

82816.06 

135. a* 

21 34  12.0 

635.3 

68.71 

1523.8 

5624.4 

II.      S. 

9 

u 

1740.10 

3.049 

855   6.39 

X33.14 

192025.4 

7XX.3 

68.16 

1530.3 

5648.2 

II.      S. 

10 

Iv 

6   4- 50 

a. ox  8 

92132.42 

X3X.34 

165011.7 

789.6 

67.66 

1537-2 

57  13.6 

II.      S. 

JO 

u 

1828.55 

X.993 

9  47  38.03 

139.76 

+14   5  8.7 

-  859 -4 

67.26 

1544.5 

57  40.4 

II.      S. 

II 

Iv 

652.36 

1.978 

10 13  29.05 

138.84 

II   7    1.2 

930.3 

67.00 

1552.0 

58  8.1 

II.      S. 

II 

u 

19  16.06 

1.973 

103912.85 

138.58 

75743.1 

971.3 

66.91 

1559.7 

5836.2 

II.      S. 

12 

Iv 

7  39.78 

1.983 

II    458.08 

X39.09 

43915.1 

XOXX.4 

67.02 

16  7.3 

59  4.2 

II.      S. 

13 

u 

20  3.68 

a. 004 

113054.47 

130.45 

+  1 13  56.9 

-1039. S 

67.36 

16  14.8 

5931.6 

II.      S. 

13 

Iv 

827.94 

3.043 

II  57  12.47 

133.70 

-  21539.0 

X054.0 

67.92 

1621.8 

59  57-6 

II.      S. 

13 

u 

2052.75 

3.095 

1224   3.03 

X3S .89 

54637.9 

1053.0 

68.72 

1628.3 

6021.4 

II.      S. 

14 

Iv 

9 18.27 

3. 163 

12  51  37.19 

139.96 

91542.3 

X034.5 

69-75 

1634.0 

6043.2 

II.      S. 

14 

u 

2144.70 

.  3.344 

1320   5.45 

X44.89 

-1239  9.1 

-  996.4 

70.98 

1638-7 

6059.4 

II.      S. 

Nov.  T,  U  Defective  Illumination  of  S  o''«o 


Nov.  6.  U  Defective  Illumloation  of  5  0^.57 


[Hph  X4] 
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MOON-CULMINATIONS,  1914. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

.§ 

J 

3 

Mean 
Time  of 
Transit. 

Diff. 

for  X 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 
for  X 
Hour 

of 
l«0(ng. 

Geocentric 

Dedination 

of 

Center. 

Diff. 

for  1 
Hour 

of 
I#ong. 

Sid. 
Time 

of 
Semid. 
Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h    m     s 

s 

0     /      ft 

// 

s 

t     ft 

/       It 

Nov.  15 

L 

10  12.18 

a.j37 

13  4937-01 

150.47 

-15  52  50.7 

-936.6 

72.37 

1642.2 

61  12.2 

II.     s. 

IS 

U 

22  40.82 

a. 437 

142018.53 

156.47 

18  52  19.7 

854.1 

73-83 

1644.3 

61  20.0 

II.  N. 

16 

L 

II  10.67 

a.537 

1452  12.69 

163.51 

213258.0 

748.4 

75-29 

1645.0 

6122.5 

16 

u 

2341.68 

2.6a9 

15  25  16.61 

168.01 

23  50  II. 7 

630.5 

76.61 

1644.2 

61  19.6 

17 

L 

12  13.69 

3.70a 

155920.65 

172.4a 

-253952.7 

-473.5 

77.65 

1641.9 

61  II. 0 

18 

U 

0  46.42 

2.747 

1634   7-87 

175." 

265841.7 

313.9 

78.30 

16  38. 1 

6057.4 

I.       N. 

18 

L 

13  19.48 

a.  756 

17    915-XI 

175.70 

274433.3 

-145  .a 

78.45 

16  33.1 

6038.8 

I.       N. 

19 

U 

I  52.42 

a.  728 

174415-57 

173.99 

275649.6 

+  31.7 

78.09 

1627.0 

6016.4 

I.       N. 

19 

L 

1424.81 

a. 664 

181842.25 

170.13 

-273624.1 

+180.5 

77.21 

16  20.0 

59  50.6 

I.       N. 

ao 

U 

2  56.24 

a. 571 

1852  II. 71 

164.54 

264530.3 

33J.6 

75-91 

16  12.3 

5922.4 

I.          S. 

20 

L 

15  26.43 

a  .459 

19  24  26.66 

157.81 

252720.7 

45a  .8 

74.31 

16    4.2 

5852.7 

I.         s. 

21 

U 

3  55-22 

a. 338 

19  55 16.85 

150.51 

234538.8 

560.8 

72.54 

1555-9 

5822.4 

I.         s. 

21 

L 

1623.54 

a.ai6 

202438.90 

143.19 

-21  44  18.3 

+649.4 

70.72 

1547-6 

57  51-9 

I.         s. 

22 

U 

44^.43 

a. ICO 

20  52  34.93 

136.33 

1927     3.7 

730.3 

68.94 

IS  39-5 

5722.2 

I.        s. 

22 

L 

17  13.00 

X.995 

2 1 19 10.96 

139.89 

16  57  16.3 

775 .0 

67.28 

1531.7 

5653-6 

I.         s. 

23 

U 

5  36.37 

X.903 

214435-58 

134.36 

14  17  58.7 

815.9 

65-79 

1524.4 

5626.6 

I.        s. 

23 

h 

17  58.72 

i.Sas 

22  858.71 

119.66 

-II  31  43.7 

+844.9 

64.51 

15 17.6 

56   1.6 

I.         s. 

24 

U 

6  20.23 

z.76a 

22  32  30.87 

115.85 

84043.6 

863.7 

63-43 

15  "-3 

5538.7 

I.         s. 

24 

L 

1841.06 

1.713 

225522.58 

113.91 

54650.2 

873.8 

62.58 

15   5.7 

55  18.2 

I.         s. 

25 

U 

7   X-40 

X.678 

231744.19 

110.84 

-  2  51  41.3 

876.4 

61.97 

15   0.8 

55   0.1 

I.         s. 

25;  L 

1921.39 

1.657 

233945-61 

109.55 

+   0    317-5 

+873.3 

61.58 

1456.5 

5444.4 

I.         s. 

26 

U 

741.21 

X.649 

0  136.37 

109.05 

2  5647*2 

861.6 

61.41 

1452.9 

5431-2 

I.         s. 

26 

h 

20    Z.OI 

z.6sa 

02335.50 

109. «7 

54733.0 

844.9 

61.45 

14  50.0 

5420.5 

I.         s. 

27 

U 

8  20.92 

Z.668 

04521.60 

Z10.31 

83420.4 

831.9 

61.68 

1447-7 

54 12.0 

I.         s. 

27   L 

2041.08 

1.6m 

I   732.78 

11 1.78 

•HII554.I 

+79a.4 

62.10 

1446.0 

54   5.8 

I.        s. 

28 

u 

9   1. 61 

1.730 

130  6.59 

113.98 

13  50  54. 1 

756.3 

62.68 

1444.9 

54   1.7 

I.         s. 

28   L 

2122.64 

1.776 

153   9-94 

116.69 

16  17  55.3 

718.6 

63.41 

1444.3 

S3  59.6 

I.         s. 

29 

u 

944.a6 

z.8a9 

21648.83 

119.87 

183536.4 

661.1 

64.26 

1444.2 

53  59-3 

I.         s. 

29 

L 

22    6.55 

X.887 

341   8.13 

133.40 

+204149.2 

+601.3 

65.21 

1444.6 

54  0.7 

I.       N.S. 

30 

U 

1029.56 

1.949 

3   611. 21 

137.14 

223519.9 

53a. 4 

66.19 

1445-4 

54  3-7 

I.       N.S. 

30 

L 

22  53-33 

a. 01  a 

3  31  59-57 

130.90 

241411.6 

454.7 

67.18 

1446.6 

54  8.2 

I.       N.S. 

Dec.    I 

U 

II  17.84 

a  .07a 

35832.45 

134.5a 

253637-0 

368.1 

68.13 

1448.2 

54 13-9 

I.       N. 

I 

L 

2343-04 

a.xa6 

42546.59 

137.76 

•f'264053.6 

+873.4 

68.95 

14  50.1 

5421.0 

I.  //.  N. 

2 

U 

12   8.82 

3.169 

4  53  36.07 

140.39 

372529.6 

X71.S 

69.64 

1452.4 

5429.2 

II.  N. 

3 

L 

035-05 

a.aoo 

52152.59 

143.33 

2749  9-3 

+  64.3 

70.12 

14  54.9 

5438.4 

II.  N. 

3 

U 

13   1-57 

a. 3x6 

55025.97 

143.17 

2751   0.0 

-  46.3 

70.38 

1457.7 

5448.8 

II.  N. 

4 

L 

128.17 

a. 3x6 

619   5.01 

143.17 

+273035-6 

-157.8 

70.40 

15   0.8 

55  0.2 

II.  N.S. 

4 

U 

13  54.69 

a.aox 

64738.59 

142.37 

264758.2 

a68.o 

70.20 

15   4.2 

5512.7 

II.  N.S. 

5 

L 

2  20.95 

3.174 

7  15  56.63 

140.6a 

254338.2 

374.7 

69.81 

15   7-9 

5526.2 

II.  N.S. 

5 

U 

1446.81 

3.136 

74351.06 

138.38 

24 18  31.0 

475.7 

69-27 

1511.9 

5540.8 

II.     S. 

6 

L 

312.19 

a. 093 

811 16.32 

135.80 

+223351.2 

-569.7 

68.64 

15 16.3 

55  56.5 

II.     S. 

6 

U 

1537-04 

3.048 

838  9.72 

133.10 

2031   9.2 

655.9 

67.96 

1520.7 

5613-3 

II.      S. 

7 

L 

4    1.36 

a. 006 

9  431-29 

130.53 

18 12   4.4 

733.4 

67.31 

1525.6 

5631-1 

II.     s. 

7 

U 

1625.20 

1.968 

93023.53 

128.25 

153822. 1 

803.1 

66.73 

1530.8 

5650.1 

II.      S. 

8 

L 

448.62 

1.938 

95551.14 

126.44 

+12  51  50,6 

-861.5 

66.27 

1536.2 

5710.1 

II.      & 

Nov.  30,  U  Defective  Illumination  of  A/'  o".oi 


Dec.  4,  U  Defective  Dlumination  cf  5  o"^ 


[Bph  14I 


MOON-CULMINATIONS,  1914. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

1 

• 

8 

Mean 
Time  of 
Transit. 

Diff. 

for  I 
Hour 

of 
IfOng. 

Right 

Ascension 

oi 

Center. 

Diff. 
fori 
Hour 

of 
Ifing. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  1 
Hour 

of 
tone. 

Sid. 

Time 

of 
Semid. 

Pass- 
ine  Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Bquar 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Limbs. 

h     m 

m 

h    m      8 

s 

•     /      // 

t/ 

s 

t     II 

/       // 

Dec.  8|  U| 

17  11.74 

1.9x8 

10  21    0.58 

ias.a4 

+  95420.7 

—  911.8 

65.96 

15  41.9 

5731.0 

II.     s. 

9 

Iv 

534.70 

X.9X0 

104559.76 

134.76 

64745.0 

9Sa.s 

65.84 

1547.8 

5752.7 

S. 

9 

U 

17  57.63 

J.9I5 

II  1057.76 

xa5.o6 

3  34  0.7 

983.x 

65-93 

15  53-9 

58  X4.9 

S. 

lO 

L 

620.71 

1.934 

II  36    4.54 

za6.a4 

+  015  12.0 

X003.X 

66.24 

16  0.0 

5837.3 

S. 

lO 

U 

18  44. 1 1 

1.969 

12     I  30.86 

xa8.3Z 

-  3   627.1 

— 10XX.3 

66.79 

16  6.0 

5859.5 

S. 

II 

L 

7    8,02 

3.oao 

12  2727.92 

X3X.36 

62828.3 

X006.5 

67.59 

16x1.9 

5921.1 

S. 

II 

U 

1932.64 

a. 086 

1254     7.13 

135*34 

948   51 

987.0 

68.62 

16 17.5 

5941.6 

S. 

12 

Iv 

7  58- 14 

a.  167 

132139.67 

X40.3a 

13   2  9-7 

950.8 

69.87 

1622.7 

60   0.5 

S. 

12 

U 

2024.70 

a.a6z 

135015-71 

X4SM 

-x6  7 10.6 

-896.0 

71.28 

1627.2 

60x7.0 

S. 

13 

h 

852.45 

a. 36s 

1420    3.44 

153.13 

18  59  13.0 

830.8 

72.81 

1630.9 

6030.7 

,      S. 

13 

U 

21  21.47 

a. 47a 

14  51     7.73 

X58.58 

2134  4.4 

734.1 

74.37 

1633-7 

6040.9 

S. 

14 

L 

951.76 

a. 575 

152328.43 

X64.77 

23  47  24.8 

605.7 

75.84 

1635-3 

6047.0 

.      S. 

14 

U 

2223.21 

a.664 

155658.97 

zTO.xa 

-2535   2.7 

-  467.4 

77.08 

X635.8 

6048.7 

II 

•  N. 

15 

L 

1055.59 

a.7a7 

163125.29 

173.96 

26  53 19.8 

313.0 

77.96 

X635.0 

6045.8 

15 

U 

23  28.54 

a.7s8 

17     626.22 

175  .Si 

273935.5 

-  X48«4 

78.38 

1632.9 

6038.3 

16 

Iv 

12    1.63 

a  750 

174135.36 

X75.3X 

27  52  29.8 

+     19.3 

78.27 

1629.6 

6026.2 

17 

u 

034.39 

a. 703 

18  z6  24.45 

179.49 

-273214.0 

+  189.0 

77.61 

X625.X 

60   9.7 

17 

Iv 

13   6.38 

a.6a3 

185027.28 

167.68 

264029.5 

333  0 

76.49 

16x9.6 

5949-3 

I.       N. 

18 

u 

137.25 

a. 519 

192322.97 

X61.4X 

2520  9.9 

467.1 

75.00 

16x3.2 

5925-9 

N. 

18 

L 

14   6.78 

a.40Z 

195457.74 

154.30 

2334574 

581.5 

73-30 

16  6.2 

59  0.1 

S. 

19 

U 

2  34.85 

a.t78 

2025   5.11 

146.94 

-212854.9 

+  675.5 

71.49 

1558.7 

5832.7 

S. 

19 

L 

15    1.47 

a. 159 

20  53  44.99 

X39.79 

19   6   5.4 

749.6 

69.70 

1551.0 

58  4.3 

S. 

20 

U 

3  26.71 

a. 050 

21 21   3.01 

133. x6 

1630 15.8 

805.8 

68.OZ 

1543-2 

5735-7 

S. 

30 

Iv 

1550.71 

x.95a 

2147   4*00 

197.30 

134448.7 

846.3 

66.48 

1535-5 

57   7-4 

S. 

21 

u 

413.62 

Z.869 

22  12   0.61 

199.98 

-10  52  39.8 

+  873.x 

65.14 

1528.0 

5640.0 

S. 

21 

Iv 

1635.62 

Z.800 

2236   2.38 

X18.17 

7  56 18.5 

888.6 

64.03 

1521.0 

56  X4.2 

S. 

22 

u 

456.89 

1.747 

225920.18 

XX4.94 

45751.0 

894.5 

63.14 

15  14.4 

55  50.2 

S. 

22 

Iv 

17  17.60 

Z.708 

2322   4.63 

113.69 

-  1 59  4.4 

899.0 

62.49 

15  8.4 

5528.2 

s. 

23 

u 

537.93 

Z.683 

23  44  26.07 

111. IX 

+  05829.2 

+  883.4 

62.07 

15  3.1 

55  8.6 

s. 

23 

Iv 

17  58.04 

1.673 

0  634.44 

110.4a 

3  53  28.9 

866.4 

61.88 

1458.5 

54  51.6 

s. 

.       ^4 

u 

618.10 

1.673 

02839.20 

110.51 

64439.6 

844.3 

61.90 

14  54.6 

5437.3 

s. 

24 

Iv 

1838.24 

1.686 

05049.36 

111.39 

93049.8 

8x6.3 

62. X2 

1451-4 

5425.7 

s. 

25 

u 

6  58.61 

X.7XI 

1 13  13.41 

iX9.8a 

+12  1047.9 

+  783.9 

62.53 

X449.0 

54 16.7 

s. 

25 

L 

19 19.35 

t.747 

13559.35 

1x4.94 

144319.8 

74X.9 

63. XI 

1447.3 

54 10.4 

s. 

26 

U 

740.57 

1.79a 

I  59 14.46 

1x7.66 

17   7   6.3 

694.7 

63.85 

1446.3 

54   6.8 

s. 

26 

L 

20   2.38 

X.845 

223    5.11 

lao.87 

19  20  41.3 

639.9 

64.70 

1446.0 

54   5.8 

s. 

27 

U 

824.88 

X.90S 

2  47  36.61 

xa4.44 

+212232.6 

+  S77.a 

65.64 

1446.3 

54   7.0 

s. 

27 

L 

2048.11 

Z.968 

3  12  52.63 

xaS.as 

23x1   0.6 

506.0 

66.63 

1447.2 

54 10.4 

s. 

28 

U 

9x2.11 

9.03  a 

3  38  54.95 

133.13 

24442X.X 

435.9 

67.63 

1448.7 

5415-9 

s. 

28 

L 

2136.87 

a. 094 

4   542.95 

135.84 

26  047.9 

337.0 

68.57 

14  50.7 

5423.2 

N.S. 

29 

U 

10  2.34 

9.149 

43313.37 

139. x6 

+265838.7 

+  940.0 

69.40 

14  53-2 

5432.2 

U.S. 

29 

Iv 

22  28.41 

2.X94 

5   120.13 

14X.8S 

273620.x 

135.8 

70.06 

14  56.0 

5442.5 

N.5. 

30 

u 

10  54.94 

a.aas 

5  29  54.60 

X43.74 

2752355 

+    96.1 

70.52 

1459-2 

5454.1 

N. 

30 

Iv 

2321.75 

a.a4X 

5  58  46.06 

144.68 

274631.0 

-    87.3 

70.73 

15   2.6 

55  6.7 

N. 

31 

u 

1 1 48.65 

3.740 

62742.73 

144.60 

+27  17  41.6 

—   30X.0 

70.71 

15   6.2 

5520.1 

I 

N. 

Dec.  39,  U  Defective  Illumination  of  .S 

[Bph  14) 


o  .00 


542 


MERCURY,  1914. 

FOR  TRANSIT  AT  WASHINGTON. 


z 

SI- 

Mor. 
Pti. 

1 

i 

.... 

S." 

^App™t     B«.  |1| 

h  in 

h  m     * 

, 

"h^ 

h  m    \~ 

~             ;  ~^ 

33     4 

'7  45  53'96 

-334734.8 

6.5 

3.5  0.18 

Feb.  16 

116 

3*59  33-39 

31:: 

6- 

13    7 

175*30-36 

3356   7-9 

6.5 

[8 

17 

117 

33    4S'-39 

13    9 

17  59   938 

84  338.9 

6.4 

3.4 '0 

iS 

it8 

33    951-70 

4|3-3 

0- 

*3i* 

18    550-88 

34  936-3 

6.4 

3.4  lo 

■9 

119 

331433.36 

633 

0. 

13  «S 

181334.73 

341438.4 

6.4 

3.4.0 

30 

I30 

331850.93 

9' 3-4 

1318I181930.73 

-3418  4.0 

6.3 

3-4,0 

:;  "'^ 

33  33  45.60 

3  3-5 

0. 

»3ai-i8a6   8.80 

343031.9 

6.3 

3.4  0 

I '9 

333614.17 

4  3-6 

0, 

»3M,'83^S8.8" 

3431  30.6 

6-3 

3.4 '0 

33 

118 

33  39 14.65 

■7  3-7 

0- 

a3  361839  50.66 

343059.0 

6.3 

3.4  jo 

34 

117 

33  31 45-38 

■oi3.8 

0 

1339184644.19 

341915.9 

6.3 

3.4  0 

35 

115 

333344-56 

.43.9 

0 

"3  33 '85339-33 

-»4  16  10.3 

6.3 

3.4(0 

36 

113 

333511.38 

7  4.1 

0 

333s '9  03S-9» 

341140.9 

6.3 

0 

»7 

>    9 

3336  4-63 

-"                        .01 4-3 

0 

'3  38.'9    733>87 

34   546.9 

6.3 

0 

98 

333634.37 

4  4-3 

<^ 

a3  4Y9i433.w 

335837-3 

6.3 

0 

Mar.   I 

I    I 

333610.45 

.7  4.5 

2344193133.41) 

334941.3 

6-3 

0 

3 

057 

333533-96 

1  4.6 

0 

33  48^19  3834.93 

-3339»77 

6.3 

3.30 

3 

053 

3334   6-»4 

-.                     4  4.7 

0- 

33  5','93537-»8 

33 17  460 

6.3 

3,3 '0 

4 

046 

333319-37 

.74.8 

0 

'3S4>94»4049 

331435-3 

6.3 

3.3  jo 

5 

040 

3330  6.09 

OJ4-9 

0 

"3  S7  194944-43 

33  5954-8 

6.3 

3.30 

6 

033 

333739.74 

3  S-i 

0. 

0    0195648.99 

334344.0 

6.3 

3-30 

7 

036 

333434-31 

.6  5-3 

0- 

0    J"   354-07 

-33  36     3.3 

6.1 

1 

8 

019 

333.33.80 

.8  s-3 

tt. 

0    6301059-56 

31     648.8 

6.3 

3-3  lo 

9 

013 

3318  3.15 

.05-3 

0 

0    9,aoi8    5.34 

3146  3-4 

6.3 

3-4  !0 

10 

0  4 

33i4  37-~ 

,3  5-4 

0 

0  133035  I..3O 

3133  45-6 

6.3 

3.410 

10:3357 

33  11 10-07 

.3  5-4 

0 

016303317.33 

30  59  55-3 

6.3 

3.4 '0 

i.|335o 

33   746-88 

.3  5-4 

0 

019303933.^6 

-30  34319 

6.3 

..4!= 

13  j33  43 

33   431-67 

.3  S-4 

0. 

033304638.98 

30     735.7 

6-3 

3.4  lo 

13  '33  36 

33    138.30 

■3  5.4 

0. 

o»S  30  53  34-36 

1939     6.7 

6-3 

3.4  lo 

143339 

115839.69 

■3  5-4 

0. 

03831    039.33 

19   9   5.3 

6-3 

3.4  lo 

IS  3333 

3.56   8.78 

.3  5-4 

0 

osyi  743-39 

183731-7 

6.4 

3.4  |o 

163316 

33  53  57-54 

.»  5-3 

0- 

034311446.63 

-,8  436.8 

6-4 

3-4  !o 

17  33  II 

3353    7.46 

.0  5-3 

0, 

03831,148.75 

i7  395'-6 

6.5 

3-5  ]o 

■833   s 

335039.53 

.8  5-3 

0 

04U13849.48 

165347-3 

6-5 

3.5  !o 

1923  0 

334934.38 

.653 

0 

044313548.53 

j6 16 15.9 

6.6 

3-5  jo 

30  33  55 

334851-83 

,4  5-1 

0 

047:314345.54 

1537196 

6-6 

0 

31  '3351 

334831.97 

.3  5-0 

■>■ 

050314940.11 

-1457    i-i 

6.7 

0 

33|33  47 

334834.34 

.0  4-9 

0, 

o5»'ais63i,76 

i4i5»39 

6.8 

0 

33,3344 

334857.97 

.84-8 

0 

055,33    319-95 

133333.3 

6.8 

0 

34,3341 

334943.38 

.54.8 

0 

0  5833  10   4.03 

134831.4 

6,9 

0 

iS 

35  [33  38 

335046.55 

.34.; 

0 

1  1331643-36 

13     337-4 

7.0 

0 

j8 

36;33  35 

3353    9.53 

.14.6 

a 

1  3333316.80 

-111737-5 

7-1 

0 

18 

37 

"33 

33  S3  50-30 

9  4-5 

0- 

1  6,33943.67 

IO3O4O-S 

7-3 

0 

'9 

iS 

..3. 

335547-90 

7  4"! 

0 

1  83336  a.75 

94316.3 

7-4 

3.8 

o 

19 

39 

"„ 

3358     ..34 

.54.4 

0- 

110334313.76 

85536.6 

7-5 

3.9 

0 

"9 

30 

.,,8 

33    039.66 

.34.3 

0. 

11333  48.3.37 

8   734.6 

7.7 

3-9 

0 

30 

31 

..., 

33    3  "97 

I  4.3 

•> 

1141335359.73 

-  71935.3 

7-8 

3-0 

0 

30 

Apr.    1 

33  36 

33    6    7.39 

-7    518.&10.941 

0 

116 

"5933-39 

-  63I45-1 

8.0 

30 

0 

31 

3 

".J 

33   915." 

-65616-3110.7  4.1 

•>- 

MERCUEY,  1914. 
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FOR    TRANSIT  AT  WASHINGTON. 


Date. 

Mean 
Time 

of 
Tran- 
sit. 

Apparent 

Right 
Ascension. 

Apparent 
Declination. 

1 

Hor. 
Par. 

n 

§ 

a 

1 

1 

k 

s 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

h  m 

Apparent 
Bight 

Apparent 
DecUnation. 

Hor. 
Par. 

§ 

h  m 

h  m     s 

•     1      It 

h  m     s 

0     t      ff 

8 

Apr.    I 

22  26 

23    6    7.39 

-  7    5  18.6  10.9 

4-1 

0.38 

May  16 

2357 

33529-57 

+193626.4 

6.6 

2.5 

0.18 

2 

22  25 

23    915-" 

6  56  16.3  10.7 

4.1 

0.27 

18 

0     3 

34425.58 

20  16  41.8 

6.7 

2.5 

0.18 

3 

22  24 

23  "  34.37 

6  45  19.0 10.5 

4.0 

0.27 

19 

0   7 

3  53  26.47 

2055    6.2 

6-7 

2.5 

0.18 

4 

22  24 

23  16    4^7 

63230.510.3 

3-9 

0.26 

20 

OI3 

4  231.07 

21 31  28.1 

6.7 

2-5 

0.18 

5 

22  24 

231944-77 

6  17  54.4 10. 1 

3-9 

0.26 

21 

018 

41138.09 

22    537.0 

6.8 

3.6 

0.18 

6 

2223 

232334-68 

-  6    1 33.9 

10.0 

3-8 

0.25 

22 

033 

43046.17 

+22  37  24.0 

6.8 

3.6 

0.19 

7 

22  23 

23273367 

543324 

9.8 

3-7 

0.25 

23 

038 

42953-94 

23   641.4 

6.9 

3.6 

0.19 

8 

22  24 

233141-25 

5  23  530 

9-7 

3-7 

0.24 

24 

033 

439   0.00 

233323.1 

6.9 

3.6 

0.19 

9 

22  24 

^3  35  56.98 

5   238.6 

9-5 

3.6 

0.24 

25 

038 

448   3.98 

23  57  24.9 

7-0 

3.6 

0.19 

zo 

22  24 

23  40  20.47 

43952.2 

9-4 

3.6 

0.24 

26 

043 

4  57    1-54 

34 18  44.3 

7-1 

3.7 

0.30 

II 

22  25 

234451-38 

-  41536.6 

9-2 

3-5 

0.23 

27 

048 

5   554.44 

+343730.4 

7.3 

3.7 

0.30 

12 

22  26 

23  49  29-40 

3  49  54.3 

9.1 

3.4 

0.23 

28 

053 

51440.55 

2453  14. 1 

7-2 

3.7 

0.30 

13 

22  26 

23  54 14.29 

3  22  47-9 

9.0 

3.4 

0.23 

29 

058 

5  33  18.80 

35   637.4 

7-3 

3.8 

0.20 

14 

22  27 

2359   5-82 

254197 

8.8 

3-3 

0.22 

30 

I     3 

53148.33 

2517   3-5 

7-4 

3.8 

0.21 

15 

22  28 

0  4   380 

22432.2 

8-7 

3-3 

0.22 

31 

I   6 

540  7.96 

3535   6.8 

7-5 

3.9 

0.21 

i6 

22  30 

0  9   8.07 

-  I  53  27-8 

8.6 

3-2 

0.22 

June  I 

I II 

54817.36 

+353043.5 

7-7 

2.9 

0.21 

17 

22  31 

0 14 18.54 

121   8.8 

8-5 

3-2 

0.21 

2 

115 

5  56 15-49 

25  33  56.3 

7-8 

2.9 

0.22 

z8 

22  32 

01935.11 

04737-4 

8.3 

3-2 

0.21 

3 

119 

6  4  3.09 

2534  54-7 

7-9 

3.0 

0.22 

19 

'^33 

02457-74 

-  0 12  55.6 

8.3 

31 

0.21 

4 

132 

61136.55 

353344.3 

8.0 

30 

0.22 

30 

2235 

03026.43 

+  02254.4 

8.1 

3-1 

0.21 

5 

126 

6 18  58.46 

253031.7 

8.3 

3-1 

0.23 

21 

2237 

036   1. 18 

+  0  59  50.3 

8.0 

30 

0.20 

6 

I  29 

636   7.44 

+353534.0 

8.3 

3-2 

0.23 

32 

2238 

04142.03 

1 37  49-9 

7-9 

3-0 

0.20 

7 

132 

633   3-19 

351838.5 

8-5 

3-2 

0.24 

23 

32  40 

04729-05 

2  16  51.0 

7.8 

3-0 

0.20 

8 

135 

6394542 

25   952.3 

8.7 

3-3 

0.24 

24 

22  42 

05322.34 

256513 

7.7 

2.9 

0.20 

9 

137 

64613.90 

245942.3 

8.8 

3.4 

0.25 

as 

2244 

05922.03 

3  37  48.5 

7.6 

2-9 

0.19 

10 

139 

6  52  28.39 

2448   5-5 

9.0 

3-4 

0.25 

36 

32  46 

I    528.28 

+  4 19  40.1 

7-5 

3.9 

0.19 

II 

141 

6  58  28.67 

+2435  8.9 

9-2 

3-5 

0.26 

27 

2249 

I II  41.26 

5   223.5 

7-5 

3.8 

0.19 

13 

143 

7   414.56 

242059.3 

9-4 

3-5 

0.26 

28 

22  51 

1 18   1. 16 

5  45  56-0 

7.4 

3.8 

0.19 

13 

145 

7   945-85 

24   5  43-6 

9.6 

3-6 

0.26 

29 

2253 

1 24  28.20 

63014-5 

7-3 

3.8 

0.19 

14 

146 

715   2.33 

334938.1 

9-7 

3-7 

0.27 

30 

22  56 

131   2.60 

7i5»5-5 

7.3 

2.7 

0.19 

15 

147 

720  3.80 

233219-5 

9-9 

3.8 

0.27 

May    I 

2259 

1 37  44.61 

+  8  055.5 

7.3 

2-7 

0.18 

16 

148 

7  24  50.06 

+331434.3 

10. 1 

3-9 

0.28 

2 

23     2 

14434.49 

84710.8 

7-1 

2-7 

0.18 

17 

149 

7  29  20.88 

33  55  48.6 

10.4 

3-9 

0.29 

3 

23    5 

15132.50 

9  33  56.9 

7-0 

2.7 

0.18 

18 

149 

7  33  36.01 

333638.9 

10.6 

4.0 

0.29 

4 

23    8 

15838,88 

10  2 1   8.9 

70 

3.6 

0.18 

19 

149 

73735-19 

33  17    1.4 

10.8 

4.1 

0.30 

5 

23  II 

2    55389 

II   841.4 

6.9 

3.6 

0.18 

30 

149 

7  41 18.15 

2157   2.5 

II.O 

4-2 

0.30 

6 

2315 

2  13  17-73 

+115628.3 

6.9 

3.6 

0.18 

31 

148 

74444.62 

+313648.3 

11.3 

4-3 

0.31 

7 

2318 

22050.61 

124422.9 

6.8 

3.6 

0.18 

33 

147 

7  47  54.31 

31  1634.8 

"•5 

4.4 

0.31 

8 

23  22 

22832.67 

1332  17-8 

6.8 

3.6 

0.18 

23 

146 

75046.90 

20  55  58.4 

11.7 

4.4 

0.32 

9 

23  26 

23623.99 

1420  4.7 

6.8 

3.6 

0.18 

24 

145 

7  53  22.07 

203535-3 

11.9 

4.5 

0.32 

10 

2330 

24424.58 

15   734-3 

6-7 

3.6 

0.18 

25 

143 

7  55  39-52 

3OI53I.7 

13.3 

4.6 

0.33 

II 

2334 

2  52  34*36 

+155436.9 

6-7 

2-5 

0.18 

36 

141 

7  57  38.92 

+195523.8 

13.4 

4.7 

0.33 

12 

2338 

3   053.13 

16  41    1.7 

6.7 

2.5 

0.18 

27 

139 

7  59 19-97 

19  35  48.0 

13.6 

4.8 

0.34 

13 

2343 

3   920.58 

173637.4 

6.7 

2.5 

0.18 

38 

137 

8   042.40 

19  16  40.7 

13.9 

4-9 

0.35 

14 

2348 

3  17  56.23 

18  II  11.8 

6.6 

2.5 

0.18 

29 

134 

8    14598 

1858  8.1 

13.3 

5-0 

0.35 

IS 

2352 

32639.48 

185432.3 

6.6 

2.5 

0.18 

30 

131 

8   230.51 

18  40 16.3 

13-4 

5-1 

0.36 

16 

2357 

3  35  29-57 

+193636.4 

6.6 

2-5 

0.18 

July  I 

127 

8   255.88 

+183311,5 

13.6 

5-2 

0.36 

z8 

0     2 

34425.58 

+30 16  41.8 

6-7 

2.5 

0.18 

3 

133 

8  3   2.07 

+18   7   0.0 

13.8 

5-3 

P.37 
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FOR    TRANSIT  AT  WASHINGTON. 


Dale. 

I 
Mean 
Time; 

of 
Tran- 
sit. 

h  m 

Apparent 

Right 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

tt 

« 

s 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

h  m 

Apparent 

Risht 
Ascension. 

Apparent 
Decimation. 

Hor. 
Par. 

J 

1 

1^ 

h  m      s 

•     t      It 

h  m      s 

0        r        tt 

ft 

s 

July    I 

127 

8    255.88 

+1823  II. 5 

13.6 

S-a 

0.36 

Aug.  16 

2313 

8  54  14.00 

+  183226.0    7.4 

2.8 

0.20 

2 

123 

8  3    2.07 

18    7    0.0 

13.8 

5-3 

0.37 

17 

2317 

9     2     2.19! 

18      848.87.3 

2.8 

0.19 

3 

I  19 

8    2  49.17 

175147-5 

14. 1 

5-3 

0.37 

18 

2321 

9    9  55-53 

174236.5:7.2 

2.7 

0.19 

4 

I  15 

8    2  17.42 

17  37  39-8 

14.3 

5-4 

0.38 

19  2325 

9175213 

17  13  56.0    7.0 

2.7 

0.19 

5 

I  10 

8    127.19 

172442.2 

14-5 

S-5 

0.38 

20 

2329 

92550-24 

164255.5    6.9 

2.6 

0.18 

6 

I    5 

8   019.05 

+17  12  59.7 

14.7 

S-6 

0-39 

21 

2333 

9  33  48.26 

+16  9  44.3!  6.8 

2.6 

0.18 

7 

059 

75853-77 

17    236.9 

14.8 

5-6 

0.39 

22 

2337 

94144-77 

153432.2  6.8 

1 

2.6 

0.18 

8 

054 

7  57  12.37 

165337-8 

15.0 

5-7 

0.39 

23 

2341 

94938.57 

14  57  29-7  6.7 

2.5 

0.18 

9 

048 

7  55  16.08 

1646   5.8 

15-I 

5-7 

0.40 

24 

2345 

9  57  28.63 

141847-5 

6.7 

2.5 

0.17 

lO 

042 

7  53   6.38 

1640  3-5 

15-2 

S-8 

0.40 

25 

2349 

10   514.10 

13  38  360 

6.6 

2.5 

0.17 

II 

036 

7  50  45'O2 

+163532.8 

15-3 

S-8 

0.40 

26 

2353 

10 12  54.33 

+"57   5-5 

6-5 

2.5 

0.17 

12 

0  29 

74813.99 

163234.5 

15-3 

S-8 

0.40 

27 

2356 

102028.80 

12  1425.9 

6-5 

2.5 

0.17 

13 

023 

7  45  35-49 

16  31   8.8 

15-3 

S-8 

0.40 

29 

0    0 

102757.14 

II  3046.5 

6-5 

2.5 

0.17 

14 

0  16 

74251.94 

16  3 1 14.8 

15-3 

S-8 

0.40 

30 

0   3 

1035  19.12 

1046 16. 1 

6.4 

2.4 

0.17 

15 

0    9 

740   5.91 

163250.7 

15-3 

S-8 

0.40 

31 

0   6 

104234.60 

10   I   2.8 

6.4 

2.4 

0.17 

i6 

0    2 

73720.11 

+163553.7 

15.2 

5.8 

0.40 

Sept.  I 

010 

104943.53 

+  9  15 14.0 

6.4 

2.4 

0.16 

i6 

2356 

7  3437-29 

164020.2 

I5-I 

5-7 

0.40 

2 

013 

105645.93 

8  28  56.6'  6.4 

1 

2.4 

0.16 

17 

2349 

732    0.24 

1646   5.6 

15-0 

5-7 

0.40 

3 

016 

II   341.88 

7  42  17.0 

6.4 

2.4 

0.16 

i8 

2343 

72931.68 

1653    4-7 

14.8 

5-6 

0-39 

4 

019 

111031.51 

6  55  20.8 

6.4 

2.4 

0.16 

19 

2337 

7  27  14-25 

17    111.5 

Z4.6 

5-5 

0.39 

5 

021 

II 17  14.99 

6   813.2 

6.4 

2.4 

0.16 

20 

2331 

7  25  10.47 

■H7  10 19.5 

14.4 

5-5 

0.38 

6 

024 

112352.49 

+  5  20  59.0:  6.4 

2.4 

0.16 

21 

2325 

7  23  22.64 

17  2021.6 

14.1 

5-4 

0.38 

7 

027 

113024.22 

43342.5  6.4 

2.4 

0.16 

22 

23  20 

72152.89 

17  31 10.2 

13-9 

5-3 

0.37 

8 

029 

II 36  50.41 

34627.4  6.4 

2.4 

0.16 

23 

2315 

72043.10 

174237-1 

13.6 

5-2 

0.36 

9 

032 

1 1 43  11.28 

2  59 17.4  6.4 

2.4 

0.16 

24 

23  10 

7  19  54-91 

175434.2 

13-3 

5-0 

0.35 

10 

034 

114927.07 

1 

2  12  15.7 

6.4 

2.4 

0.16 

25 

23    5 

7  19  29-74 

•t-iS   652.8 

13.0 

4-9 

0.35 

II 

036 

115538.00 

+  12525.2 

6.4 

2.4 

0.16 

26 

23    I 

71928.74 

181923.9 

12.7 

4.8 

0.34 

12 

038 

12    X  44.29 

+  03848.5 

6.4 

2.4 

0.16 

27 

22  58 

7  19  52.86 

18  31  58.1 

12.4 

4-7 

0.33 

13 

040 

12   7  46. 18 

-0  731.9  6.4 

2.4 

0.16 

28 

2255 

72042.85 

184426.0 

12.1 

4.6 

0.32 

14 

042 

12  13  43.89 

05333-7 

6.5 

2.4 

0.16 

29 

22  52 

7215923 

185637.8 

11.7 

4-5 

0.31 

15 

044 

12  1937.61 

1 39 14.8 

6.5 

2-5 

0.16 

30 

22  50 

72342.35 

+19  823.2 

11.4 

4-3 

0-31 

16 

046 

122527.53 

-  22433.2 

6-5 

2.5 

0.16 

31 

2248 

72552.40 

19  19  31.9 

II. I 

4.2 

0.30 

17 

048 

12  31 13.85 

3   927-1 

6-5 

2.5 

0.17 

Aug.    I 

2247 

7  2829.41 

192953-2 

10.8 

4.1 

0.29 

18 

050 

12  36  56.74 

3  S3  54-8 

6.6 

2.5 

0.17 

2 

22  46 

73133-27 

19  39  16.4 

10-5 

4.0 

0.28 

19 

051 

12  42  36.34 

43754.5 

6.6 

2.5 

0.17 

3 

22  46 

7  35   3-69 

19  47  30-4 

10.2 

3-9 

0.27 

20 

053 

12  48  12.82 

52124.7 

6.6 

2.5 

0.17 

4 

22  46 

7  39   027 

+195423.8 

9.9 

3-8 

0.27 

21 

055 

12  53  46.31 

-  6  423.8 

6-7 

2.5 

0.17 

5 

22  46 

74322.42 

19  5945-4 

9.6 

3-7 

0.26 

22 

056 

12  59 16.91 

64650.3 

6-7 

2.5 

0.17 

6 

2247 

748   9.44 

20  324.1 

9.4 

3.6 

0.25 

23 

058 

13   444-72 

72842.7 

6.8 

2.6 

0.17 

7 

22  48 

7  53  20.48 

20   5   9.1 

9.1 

3-5 

0.24 

24 

059 

1310  9.84 

8  9  59-5 

6.8 

2.6 

0.17 

8 

22  50 

7  58  54-47 

20  449.9 

8.9 

3-4 

0.24 

25 

1    I 

131532-33 

85039-3 

6.9 

2.6 

0.18 

9 

22  52 

8   450.21 

■I-20    2  16.7 

8.6 

3-3 

0.23 

26 

I    2 

132052.23 

-93040.7 

6.9 

2.6 

0.18 

zo 

22  54 

8  II    6.32 

195720.5 

8.4 

3-2 

0.23 

27 

I    3 

1326  9.57 

10 10  2.1 

7.0 

2.6 

0.18 

II 

22  57 

81741.24 

1949  53-8 

8.2 

3.1 

0.22 

28 

I    5 

133124.36 

Z04842.1 

7.0 

2.7 

0.18 

12 

23    0 

82433.26 

19  39  50.4 

8.0 

3-0 

0.22 

29 

I    6 

133636.58 

11 2639.1 

7-1 

2.7 

0.18 

13 

23    3 

83140.54 

1927    5-7 

7-8 

3-0 

0.21 

30 

I    7 

13  41 46.21 

"   3  51.5  7.2 

2-7 

0.19 

14 

23    6 

839    1. 12 

+19  II  36.8 

7-7 

2.9 

0.21 

Oct.    I 

1    8 

134653-17 

-12  40 17. 7  7.2 

2-7  0.19 

IS 

23  10 

84632.96 

+18  53  23.1 

7-5 

2.9 

0.20 

2 

I    9 

13  51  57.35 

-13  IS  55-9 

7-3  i 

2. 

81 

0.19 
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FOR  TRANSIT  AT  WASHINGTON, 


Date. 

Mean 
Time 

of 
Tran- 
sit. 

h  m 

Ascension. 

At>parcnt 
Decanation. 

Hor. 
Par. 

It 

• 

S.T.olSem. 
Pass.  Mer. 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

h  m 

Apparent 
Right 

Apparent 
DecUnation. 

Hor. 
Par. 

n 

1 

1 

S.T.ofSem. 
Pass.  Mer. 

h  m     s 

9     1     If 

s 

h  m     s 

•      in 

s 

Oct.    I 

I    8 

134653-17 

-1240 17.7 

7-2 

2.7 

0.19 

Nov.  16 

2239 

142158.35 

-II 43  38.5 

10.5 

4.0 

0.37 

2 

I    9 

13  51  57-35 

13  15  55-9 

7-3 

3.8 

0.19 

17 

2236 

1423    7.55 

114423.5 

tO.3 

3-9 

0.36 

3 

I  10 

13  56  58.64 

13  5044.4 

7-4 

3.8 

0.19 

18 

2234 

143451.60 

zi  49  50.8 

9.9 

3.7 

0.35 

4 

I  II 

14    156.86 

14  34  41 .3 

7-5 

3.8 

0.19 

19 

2232 

1427   7-37 

II  5933.6 

9-6 

3.6 

0.35 

5 

I  12 

14   651.83 

145744.5 

7.6 

2-9 

0.30 

20 

2231 

143951.78 

13  12  30.1 

9.3 

3.5 

0.34 

6 

I  13 

14 II  43.29 

•153953.0 

7-6 

3.9 

0.20 

21 

2230 

1433    1.84 

-122845.1 

91 

3.5 

0.34 

7 

I  14 

141630.94 

16   I    1.3 

7-7 

3.9 

0.20 

32  2230 

143634.76 

134740.5 

8.9 

3.4 

0.33 

8 

IIS 

14  2 114.44 

16  31   9.9 

7-8 

3-0 

0.21 

23 

2229 

144037.94 

13  851. 1 

8.7 

3.3 

0.33 

9 

I  16 

142553-37 

17   OI5-3 

8.0 

3-0 

0.21 

24 

2230 

144439.04 

13  31 53.7 

8.5 

3-2 

0.32 

lO 

I  16 

143027.26 

17  28 14.5 

8.1 

3-1 

0.21 

25 

2230 

1449   5.98 

135627.0 

8.3 

3.1 

0.22 

II 

I  17 

143455-57 

-1755  4.3 

8.2 

31 

0.22 

36 

2231 

14  53  46.89 

-143s  12.4 

8.1 

3-1 

0.21 

13 

I  17 

143917-65 

18  2041.4 

8.3 

3-2 

0.22 

27 

2232 

145840.13 

144852.9 

7-9 

3-0 

0.21 

13 

118 

144332.79 

1845   3.0 

8.4 

3.2 

0.23 

28;23  33 

15   344.29 

151613.6 

7-8 

3.0 

0.20 

14 

I  18 

144740.16 

19  8   3.0 

8.6 

3.3 

0.23 

29 

2234 

15   858.14 

1544     1.2 

7-6 

3.9 

0.20 

IS 

I  18 

145138-83 

19  39  36.8 

8.7 

3-3 

0.33 

30 

2236 

151430.63 

16  12     4.2 

7-5 

2.9 

0.20 

i6 

I  18 

145527.75 

-194941.4 

8.8 

3-4 

0.24 

Dec.  I 

2237 

15  1950.81 

-16  40  13.3 

7-4 

2.8 

0.20 

17 

I  17 

1459   5-72 

30    810.4 

9.0 

3.4 

0.24 

2 

2239 

153537.91 

17     8x6.4 

7-3 

3.8 

0.19 

i8 

117 

15   231.42 

202457.6 

9-2 

3.5 

0.25 

3 

2241 

153111-27 

1736    8.7 

7-2 

2.7 

0.19 

19 

I  16 

15   543-34 

303956.1 

9-4 

3.6 

0.25 

4 

2243 

1537   0-31 

18    342.1 

7-1 

3.7 

0.19 

30 

I  IS 

15   839-83 

30  52  58.0 

9.6 

3.6 

0.26 

5 

2245 

154254.52 

183050.5 

7.0 

3.6 

0.19 

31 

1 14 

15 II  19.09 

-21  355-1 

9.8 

3-7 

0.27 

6 

2247 

154853-49 

-185738.4 

6.9 

3.6 

0.19 

33 

I  12 

151339-14 

21 1238.0 

lO.O 

3.8 

0.27 

7 

2249,15  5456.86 

193330.8 

6.8 

3.6 

0.18 

33 

I  10 

151537-83 

31  18  56. 1 

10.3 

3-9 

0.28 

8 

2251 

16   I   4.33 

194853.4 

6.7 

3.6 

0.18 

24 

I    8 

15  17 12.90 

313337.9 

10.5 

4.0 

0.29 

9 

2253 

16   7  15.63 

301333.4 

6.7 

2.5 

0.18 

35 

I    S 

151822.00 

313330.8 

10.8 

4.1 

0.29 

10 

2255 

161330.52 

303734.3 

6.6 

2.5 

0.18 

36 

I    3 

15 19   2.74 

-31  ai  31.3 

II.O 

4.2 

0.30 

II 

2258 

16 19  48.81 

-31     025.5 

6.6 

2.5 

0.18 

37 

058 

15  19  Z2.8l 

21 1554-9 

II.3 

4-3 

0.31 

12 

23    0 

162610.32 

312233.5 

6.5 

2.5 

0.18 

38 

054 

151850.08 

21   657.3 

II-5 

4.4 

0.31 

13 

23   3 

163234.90 

214345.5 

6.5 

2.5 

0.18 

39 

049 

151752.75 

30  54 14.3 

11.8 

4.5 

0.33 

14 

23    5 

1639  2.43 

33     359.0 

6.4 

3.4 

0.18 

30 

044 

15 16 19.55 

203733-2 

12.0 

4.6 

0.32 

IS 

23   8 

164532.77 

3333  II.8 

6.4 

3.4 

0.18 

31 

038 

15 14 10.01 

-301644.4 

12.3 

4.6 

0-33 

16 

2310 

1652   5.80 

-33  41  31.9 

6.4 

2.4 

0.17 

Nov.   I 

031 

15 II  34.69 

19  51 43-0 

12.5 

4.7 

0.34 

17 

2313 

165841.43 

335837.3 

6.3 

2.4 

0.17 

3 

0  24 

15  8   5.44 

Z93231.2 

12.7 

4.8 

0.34 

18 

2316 

17   519.56 

33  1425.6 

6.3 

2.4 

0.17 

3 

0  16 

15  415-58 

184931.0 

18.8 

4.9 

0.34 

19 

2318 

17  12    CIO 

d3  39  15.6 

6.3 

2.4 

0.17 

4 

0   8 

15    0   O.OI 

18  13  36.2 

13.9 

4.9 

0.34 

20 

2321 

1^842.97 

234255.5 

6.3 

3.4 

0.17 

4 

23  S9 

145535.30 

-173253-6 

13-0 

4.9 

0.34 

21 

2324 

17  25  38.08 

-^35523.6 

6.3 

2.4 

0.17 

5 

2350 

145038.97 

16  51  3-3 

13.0 

4.9 

0.34 

23 

2327 

173215.35 

34    638.5 

6.3 

2.3 

0.17 

6 

2342 

144550.14 

16  8   7.1 

13.0 

4.9 

0.34 

23 

2330 

1739  4.71 

341638.6 

6.3 

2.3 

0.17 

7 

2333 

14  41  7.94 

15  25  15.6 

13.9 

4.9 

0.34 

24 

2333 

174556.06 

342533.6 

6.1 

2.3 

0.17 

8 

2325 

143641.45 

144342.7 

13.8 

4.9 

0.33 

25 

2336 

175249-34 

343349.1 

6.1 

^'Z 

0.17 

9 

23  17 

143238.95 

-14  440.1 

13.6 

4.8 

O'ZZ 

36 

2339 

175944.45 

-243856.5 

6.1 

3.3 

0.17 

10 

23    9 

1439  7.48 

13  29 12.0 

12.3 

4.7 

0.32 

27 

2342 

18  641.30 

244343.7 

6.1 

2.3 

0.17 

II 

23    3 

143613.48 

12  58 10.7 

13. 1 

4.6 

0.31 

38 

2345 

181339.80 

3447   9-6 

6.1 

2.3 

0.17 

13 

22  56 

142357.64 

123214.1 

II.8 

4-5 

0.31 

39 

2348 

183039.87 

344913.7 

6.1 

2.3 

0.17 

13 

22  51 

143334.93 

12  II  45.0 

II. 5 

4-4 

0.30 

30 

2351 

183741.40 

344951.8 

6.1 

2.3 

0.17 

14 

22  46 

143134.83 

-II 56  52.0 

II. I 

4.3 

0.29 

31 

2354 

183444.30 

-2449   5-9 

6.1 

^'Z 

0.17 

IS 

22  42 

142126.53 

-1147311 

10.8 

4.1 

0.28 

32 

2357 

184148.45 

-344653.8 

6.1 

2.3 

0.17 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 
Time 

of 
Tran- 
sit. 

Ascension. 

Aixparent 
Declination. 

1 
1 

Hot 
Par. 

* 

1 

* 

Ski 

8 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

h   m 

Apparent 

Risht 
Ascension. 

Apparent 
Dcrlinatinn. 

Hot. 
Par. 

I 

e 

1 

11 

to 

h  m 

h  m     s 

•       f        n 

h  m     8 

•        1         r/ 

1   " 

s 

Jan.    o 

23  21 

18    231.54 

-^^  29    2.6 

5-3 

5-1 

0.37 

Feb.  1 5 

020 

215922.48 

-134529.4!  5-1 

5-0 

0.34 

I 

23  22 

18   8    I. II 

233047-6 

5-3 

5.1 

0.37 

16 

021 

22    413-65 

1320  5.4 

5.1 

5-0 

0.34 

2 

2324 

18  13  30-79 

233149-1 

5-2 

5-1 

0.37 

17 

022 

22    9    3.71 

12  54 19.8 

5-1 

5-0 

0.34 

3 

2325 

18  19    0.51 

2332  6.7 

5.2 

5.1 

0.37 

18 

023 

22  13  52.70 

12  28 13.3 

5-1 

5-0 

0.34 

4 

2327 

182430.21 

233140.4 

5-2 

5-1 

0.37 

19 

023 

22  18  40.63 

12    1 46.7 

5-1 

5-0 

0.34 

S 

2328 

18  29  59.82 

-233030.2 

5.2 

5.1 

0.37 

20 

024 

22  23  27.52 

-"35  0.7 

5-1 

50 

0.34 

6 

2330 

183529.28 

232836.2 

5-2 

5-1 

0.37 

2T 

025 

22  28  13.40 

II    756.1 

5-1 

5-0 

0.34 

7 

2331 

184058.53 

23  25  58.5 

5-2 

5-1 

0.37 

22 

026 

223258.31 

104033.8 

5.1 

S-o 

a34 

8 

2333 

184627.51 

232237.3 

5.2 

5-1 

0.37 

23 

027 

223742.28 

10 12  54.4 

S-i 

5.0 

0.34 

9 

2334 

18  51  56.16 

231832.6 

5-2 

5-1 

0.37 

24 

028 

22  42  25.33 

9  44  58.8 

5.1 

50 

0.34 

lO 

2336 

18  57  24.42 

-23  13  44-5 

5-2 

50 

0.37 

25 

028 

2247     7.48 

-  91647.7 

5-1 

5.0 

0.34 

II 

2338 

19    252.24 

23    813.2 

5-2 

5.0 

0.37 

26 

029 

225148.77 

84822.0 

5-1 

5.0 

0.34 

12 

2339 

19    819.56 

23    159-1 

5-2 

5-0 

0.37 

27 

030 

22  56  29.24 

8  1942.4 

5.1;  5.0!  0.34 

13 

2341 

19  13  46.33 

2255    2.3 

5.2 

5.0 

0.37 

28 

030 

23     I     8.92 

75049-7 

5-1 

5.0 

0.34 

14 

2342 

19  19  12.49 

224723.1 

5.2 

5.0 

0.37 

Mar.   I 

031 

23     547.84 

7  2144.6 

5.1 

S-o 

0.34 

15 

2344 

192437-99 

-2239    1.9 

5-2 

5.0 

0.36 

2 

032 

23  10  26.04 

-  65227.9 

5.1 

50 

0.34 

i6 

2345 

1930    2.78 

22  29  58.9 

5-2 

5.0 

0.36 

3 

032 

2315   3-55 

623    0.4 

5-2 

5-0 

0-34 

17 

2347 

193526.82 

22  20  14.5 

5-2 

5.0 

0.36 

4 

033 

23  19  40.42 

5  53  22.9 

5-2 

50 

0.34 

i8 

2348 

19  40  50.05 

22    949.2 

5-2 

S-o 

0.36 

5 

034 

23  24 16.69 

52336.1 

5.2 

5.0 

0.34 

19 

2349 

194612.43 

215843-5 

5-2 

5.0 

0.36 

6 

034 

23  28  52.39 

4  SZ  40.7 

5.2 

5-0 

0.34 

20 

2351 

195133-92 

-214657.7 

5-2 

5-0 

0.36 

7 

035 

233327.56 

-  42337.5 

5.2 

S-o 

0.34 

21 

2352 

19  56  54.46 

213432.2 

5-2 

5.0 

0.36 

8 

036 

2338   2.24 

3  53  27.3 

5-2 

5.0 

0.34 

22 

2354 

20    2  14.03 

21  21  27.7 

5.2 

5-0 

0.36 

9 

036 

23  42  36.47 

3  23  10.7 

5-2 

5-0 

0.34 

23 

2355 

20    732.59 

21    7  44.8 

5-2 

5-0 

0.36 

10 

037 

23  47  10.30 

2  52  48.6 

5-2 

5-0 

0-34 

24 

2356 

20 12  50.09 

20  53  24.0 

5-2 

5-0 

0.36 

II 

038 

235143.78 

2  22  21.6 

5-2 

S-o 

0.34 

25 

2358 

2018    6.50 

-203825.7 

5-2 

5-0 

0.36 

12 

038 

23  56  16.95 

-  I  51  50.4 

5-2 

5-0 

0.34 

26 

2359 

2023  21.80 

2022  50.7 

5.2 

50 

0.36 

13 

039 

0   049.85 

1 21 15.8 

5-2 

50 

0-34 

28 

0    0 

202835.97 

20   639.5 

5.1 

5-0 

0.36 

14 

039 

0    522.52 

05038.4 

5-2 

5-0 

0-34 

29 

0    I 

203348.97 

194952.9 

5-1 

5-0 

0.35 

15 

040 

0   955.01 

-  0 19  59.0 

5-2 

5-0 

0.34 

30 

0    3 

2039    0.78 

193231-5 

5-1 

S-o 

0.35 

16 

041 

01427.37 

+  0 10  41.7 

5.2 

5.0 

0.34 

31 

0   4 

204411.38 

-19  1435-9 

5.1 

5-0 

0.35 

17 

041 

0  18  59.65 

+  041  23.1 

5-2 

50 

0-34 

Feb.    I 

0    5 

204920.77 

1856   6.8 

5.1 

50 

0.35 

18 

042 

02331.88 

112   4.3 

5-2 

S-o 

0.34 

2 

0    6 

20  54  28.93 

1837    50 

5.1 

5-0 

0.3s 

19 

042 

028   4.10 

1 42  44.6 

5-2 

50 

0.34 

3 

0    7 

205935-85 

181731.1 

5.1 

5-0 

0.35 

20 

043 

03236.36 

21323.3 

5-2 

5-0 

0-34 

4 

0    8 

21    441.52 

17  57  25.9 

5.1 

5.0 

0.3s 

21 

044 

037    8.71 

2  43  59-6 

5-2 

5-0 

0.34 

5 

0  IC 

21    945-95 

-17  36  50.0 

5-1 

50 

0.3s 

22 

044 

041 41.19 

+  3  1432.8 

5-2 

5-1 

0.34 

6 

0  II 

21 1449.12 

17  15  44.3 

5-1 

5.0 

0.35 

23 

045 

04613.83 

3  45   2.2 

5-2 

5-1 

0.54 

7 

0  12 

21 1951.03 

1654  9.4 

5-1 

5.0 

0.35 

24 

045 

05046.68 

4  15  27.1 

5-2 

S-i 

0.34 

8 

013 

212451.70 

1632    6.1 

5-1 

5-0 

0.35 

25 

046 

0  55  19-77 

44546.6 

5-2 

5.1 

0.34 

9 

014 

21  29  51.14 

16   935.1 

5-1 

5-0 

0.35 

26 

047 

05953.14 

5  16  0.0 

5.2 

5-1 

0.54 

10 

015 

213449-35 

-154637.2 

5.1 

50 

0.35 

27 

047 

I   426.85 

+  546  6.7 

5-a 

5-1 

0.34 

II 

0  16 

213946.34 

1523130 

5.1 

5.0 

0.3s 

28 

048 

I   9  0.94 

616   5.8 

5.3 

5-1 

0.34 

12 

0  17 

214442.13 

145923.4 

5.1 

50 

0.3s 

29 

048 

1 13  35-43 

6  45  56.5 

5.3 

5-1 

0.34 

13 

018 

214936.74 

1435   91 

5-1 

5.0 

0.3s 

30 

049 

I  18  10.36 

7  15  38.2 

5-3 

5-1 

0.34 

14 

0  19 

215430.18 

14  1030.9 

S-i 

50 

0.35 

31 

050 

12245.77 

7  45  10. 1 

5.3 

5-1 

0.34 

15 

020 

215922.48 

-13  45  29.4 

5-1 

S-o 

0.34 

Apr.  I 

050     12721.69+  81431.5 

5-3 

5-1  0.35 

16 

02122    413.65I 

-1320   5.4 

5.1    50 1 

O.34I 

2 

051     I  31  58.17+  84341.5 

5.3 

5.1  0.35 

tBph 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 
Time 

of 
Tran- 
sit. 

h   m 

Apparent 

Right 
Ascension. 

Apparent 
Dedmation. 

Hor. 
Par. 

I 

, 

• 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

h  m 

Apparent 
Right 

Apparent 
Declination. 

Hot. 
Par. 

1 

1 
: 

S.T.ofSem. 
Pass.  Mer. 

h  m     s 

•     1     It 

It 

8 

h  m     s 

•     1      II 

II 

s 

Apr.     I 

050 

I  2721.69 

+  81431.5 

5-3 

S-i 

0.35 

May  16 

135 

5  945-36 

+23  54  50.7 

5-8 

5.6 

0.41 

2 

051 

13158-17 

84341.5 

5-3 

5-1 

0.35 

17 

136 

515    303 

24  3   9-7 

5.8 

5-6 

0.41 

3 

052 

13635-25 

9  12  395 

5-3 

S-i 

0.35 

18 

138 

52021.22 

241047.2 

5-8 

5.6 

0.41 

4 

052 

I  41  12.95 

94124.7 

5.3 

S-i 

0-35 

19 

^39 

5253987 

241742.9 

5.8 

5-7 

0.41 

5 

053 

14551-31 

10  956.3 

5-3 

5-1 

0.35 

20 

141 

53058.93 

242356.6 

5-9 

'5-7 

0.42 

6 

054 

I  5030-37 

+103813.6 

5-3 

5-1 

0.35 

21 

142 

53618.35 

+242927.9 

5.9 

5-7 

0.42 

7 

054 

I  55 10-15 

II   616.0 

5-3 

5-2 

0-35 

22 

143 

54138.05 

243416.6 

5-9 

5-7 

0.42 

8 

055 

15950.70 

II 34   2.6 

5-3 

5-2 

0.35 

23 

MS 

54657.98 

243822.5 

5-9 

5-7 

0.42 

9 

056 

2   432.05 

12    132.6 

5-3 

5-2 

0.35 

24 

146 

55218.08 

244145.4 

5-9 

5.8 

0.42 

lO 

057 

2   9 14.22 

122845.4 

5-3 

5-2 

0.35 

25 

148 

55738.28 

244425.3 

5.9 

5.8 

0.42 

II 

058 

2  13  57-25 

+125540.2 

5-3 

5-2 

0.36 

26 

149 

6.  2  58.52 

+244622.0 

6.0 

5.8 

0.43 

12 

058 

2  18  41.17 

13  22  16.4 

5-4 

5-2 

0.36 

27 

150 

6   818.73 

244735-4 

6.0 

5.8 

0.43 

13 

059 

22326.02 

134833-1 

5-4 

5.2 

0.36 

28 

152 

6 13  38.84 

2448   5-5 

6.0 

5-8 

0.43 

14 

I    0 

22811.82 

14 1429.7 

5-4 

5-2 

0.36 

29 

153 

618.58.78 

244752.3 

6.0 

5-9 

0.43 

15 

I     I 

23258-59 

1440   5-3 

5-4 

5-2 

0.36 

30 

154 

6  24 18.49 

244655.8 

6.1 

5.9 

0.43 

i6 

I    2 

23746.35 

+15   519-3 

5-4 

5-2 

0.36 

31 

156 

62937.90 

+2445 16. 1 

6.1 

5-9 

0.43 

17 

I     2 

24235.14 

15  30 10.9 

5-4 

5-2 

0.36 

June  I 

157 

63456.94 

244253.3 

6.1 

5-9 

0.43 

i8 

I    3 

2  47  24.97 

15  5439-3 

5-4 

5-3 

0.37 

2 

159 

64015.54 

'  243947.5 

6.1 

5-9 

0.44 

^9 

I    4 

2  52  15-85 

16  1843.8  5.4 

5-3 

0.37 

3 

2   0 

6453364 

2435  59-0 

6.1 

6.0 

0.44 

20 

I    5 

257   7-8o 

164223.6 

5-4 

5-3 

0.37 

4 

2    I 

65051.19 

243128.0 

6.2 

6.0 

0.44 

21 

I    6 

3   2   0.83 

+17   538.0 

5-4 

5-3 

0.37 

5 

2   3 

656  8.12 

+242614.5 

6.2 

6.0 

0.44 

22 

I    7 

3   654.96 

172826.2 

5-5 

5-3 

0.37 

6 

2   4 

7   124.37 

24  20 18.9 

6.2 

6.0 

0.44 

23 

I    8 

3 II 50.19 

175047-5 

5-5 

5-3 

0-37 

7 

2    S 

7  639.89 

24 13  41.5 

6.2 

6.1 

0.44 

34 

I    9 

31646.53 

18 12  41. 1 

5-5 

5-3 

0.37 

8 

2    7 

7  "54.63 

24  622.6 

6.3 

6.1 

0.45 

25 

I  10 

32143-97 

1834   6.4 

5-5 

5.3 

0.37 

9 

2   8 

717   8.53 

235822.6 

6.3 

6.1 

0.45 

26 

I  II 

32642.52 

+1855   2.5 

5-5 

5-3 

0.38 

10 

2   9 

72221.54 

+234941.7 

6.3 

6.1 

0.45 

27 

I  12 

33142.18 

19  15  28.7 

5-5 

5-3 

0.38 

II 

2  10 

72733-61 

234020.4 

6.4 

6.2 

0.45 

28 

113 

33642.95 

193524.4 

5-5 

5-4 

0.38 

12 

2  12 

7  32  44.69 

23  30 19. 1 

6.4 

6.2 

0.45 

29 

I  14 

3  41 44.81 

195448.9 

S^S 

5-4 

0.38 

13 

213 

73754.75 

231938.2 

6.4 

6.2 

0.45 

30 

IIS 

34647.76 

20 13  41.4 

5.5 

5-4 

0.38 

14 

214 

743   3-75 

23   8 18. 1 

6.4 

6.2 

0.45 

May    I 

I  16 

35151-77 

+2032    1.3 

5-5 

5-4 

0.38 

15 

215 

74811.63 

+22  56 19.2 

6.5 

6.3 

0.45 

2 

I  18 

35656.84 

204947.8 

5.6 

5-4 

0.39 

16 

216 

7  53  18.36 

224342.2 

6.5 

6.3 

0.46 

3 

I  19 

4  2   2.96 

21    7   0.4 

5-6 

5-4 

0.39 

17 

218 

75823.90 

223027.5 

6.5 

6.3 

0.46 

4 

I  20 

4   710.09 

212338.4 

5-6 

5-4 

0.39 

18 

2  19 

8  328.21 

221635.7 

6.5 

6.4 

0.46 

5 

I  21 

4 12  18.22 

313941.2 

5-6 

5-5 

0.39 

19 

220 

8  831.28 

22   2   7.3 

6.6 

6.4 

0.46 

6 

I  22 

41727.32 

+2155   8.2 

5-6 

5-5 

0.39 

20 

221 

81333-07 

+2147   2.9 

6.6 

6.4 

0.46 

7 

I  24 

42237.37 

22   958.8 

5.6 

5-5 

0.39 

21 

222 

81833.54 

213123.1 

6.6 

6.4 

0.46 

8 

125 

42748.3s 

222412.4 

5-6 

5-5 

0.40 

22 

223 

82332.67 

21 15  8.6 

6.7 

6.5 

0.46 

9 

126 

433   0.22 

223748.6 

5-7 

5-5 

0.40 

23 

224 

82830.43 

205819.9 

6.7 

6.5 

0.46 

10 

I  27 

43812.95 

225046.8 

5-7 

5.5 

0.40 

24 

225 

83326.81 

204057.6 

6.7 

6.5 

0.47 

II 

129 

44326.51 

^n  3   6.5 

5-7 

5-5 

0.40 

25 

226 

83821.77 

+2023   2.4 

6.8 

6.6 

0.47 

12 

130 

44840.86 

231447.2 

5-7 

5-5 

0.40 

26 

227 

84315-31 

20  435.1 

6.8 

6.6 

0.47 

13 

131 

45355-96 

232548.4 

5.7 

5-6 

0.40 

27 

228 

848   7.42 

194536-3 

6.8 

6.6 

0.47 

14 

^3Z 

4  59  "-77 

2336  9.6 

5.8 

5-6 

0.41 

28 

229 

85258.07 

1926  6.7 

6.9 

6.7 

0.47 

15 

134 

5   428.26 

234550.5 

5.8 

5-6 

0.41 

29 

230 

85747-25 

19  6  6.9 

6.9 

6.7 

0.47 

16 

135 

5   9  45  36 

+235450.7 

5-8 

5-6 

0.41 

30 

230 

9   234.95 

+184537.7 

6.9 

6.7 

0.47 

17 

136 

515  :io:i 

+24  3   9-7 

5.8 

5-< 

5 

0.41 

July   I 

231 

9   721.17 

+182439.8 

7-0 

6.8 

0.48 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 
Time 

of 
Tran- 
sit. 

h   m 

July    I 

231 

2 

232 

3 

233 

4 

234 

5 

234 

6 

235 

7 

2  36 

8 

236 

9 

237 

lO 

238 

II 

238 

13 

239 

13 

239 

14 

2  40 

IS 

2  40 

16 

241 

17 

241 

18 

2  42 

19 

2  42 

20 

2  42 

21 

243 

22 

243 

23 

244 

24 

244 

25 

244 

26 

244 

27 

2  45 

28 

245 

29 

245 

30 

245 

31 

2  46 

Aug.   I 

2  46 

2 

2  46 

3 

2  46 

4 

2  46 

5 

2  46 

6 

2  46 

7 

247 

8 

247 

9 

247 

10 

247 

II 

247 

12 

247 

13 

247 

14 

247 

IS 

247 

16 

247 

ApiMirent 

Right 
Ascension. 


h  m     s 
9    721.17 

912    5.91 

91649.17 

92130.95 

93611.25 

93050.08 

93527.45 
940  3-37 
94437.86 
9  49  10.93 

9  53  42.60 
9  58  12.90 
o   2  41.85 

o  7  9-45 
o  II 35-73 

o  16  0.72 
02024.43 
o  24  46.90 
029  8.14 

03328.18 

0  37  47-«»5 
042  4-77 
04621.36 
05036.84 
05451.24 

059  4.60 

3  16.93 

7  28.26 

1138.60 

1547.9S 

19  56.43 

24  3.99 
28 10.67 

32  16.51 

3621.53 

4025.77 
4429.25 
4832.00 
52  34.05 
5635-44 
2   036.20 

2  436.3s 
2   835.92 

2  12  34.94 
21633.44 

22031.43 
2  24  28.95 


Apparent 
Declination. 


Hot. 
Par. 


82439.8 

8  3  14.0 
74x91.0 

719    1.5 
6  56  16.2 

633    5-7 

6  930.8 

54532.3 
521  10.8 

45627.0 

431  21.6 

4  555.4 
340   8.9 

3  14   2.8 

2  47  37-9 
22055.0 

I  53  54.7 

1  26  37.6 

059   4.5 
031 16.0 

0  312.9 

93456.0 

9  6(25.8 

83743-0 
8   848.3 

73942.5 

7  10  26.3 

641   0.5 
6  II  25.6 

54142.3 

5  "  51-3 

44153-3 
4 II  48.9 

3  41 38.9 
3  II  23.8 

241    4.3 

2  10  41.0 
14014.5 

1  945.4 
03914.4 

o  841.9 
021  51.4 

0  52  24.9 

1  22  57.9 

1  53  30.0 

2  24  0.4 

25428.5 


.0 
.0 
.0 
.1 
.1 

.2 
.2 
.2 

•3 
•3 

.4 
.4 

•5 
•5 
•5 

.6 
.6 

.7 

•7 
.8 

.8 

•9 

.9 
8.0 

8.0 

8.1 
8.1 
8.2 

8.3 

8-3 

8.4 

8.4 

«.5 
8.6 

8.6 

8.7 
8.8 
8.8 
8.9 
9.0 

9.0 
9.1 
9.2 
9.2 

9-3 
9.4 

OS 


If 

6.8 
6.8 
6.8 
6.9 
6.9 

6.9 
.0 
.0 
.1 
.1 

.t 
.2 

.3 
-3 

.4 

•4 

•S 

•5 
.6 

.6 

.7 

.7 
.8 

.8 

•9 

.9 
8.0 

8.0 

8.1 

8.1 
8.2 

8.3 

8.3 
8.4 

8.4 

8.5 
8.6 

8.6 

8.7 

8.8 
8.8 
8.9 
9.0 
9.0 

9.1 
9.2 


i 


CO 


.04 


8 
0.48 

0.48 

0.48 

0.48 

0.48 

0.48 
0.49 
0.49 

0.49 
0.49 

0.49 
0.50 
0.50 
0.50 
0.50 

0.50 
0.51 
0.51 
0.51 
0.51 

0.52 
0.52 
0.52 
0.52 

0.53 

0.53 
0.53 
0.54 
0.54 
0.54 

o-SS 

0-5S 

0.5s 
0.56 

0.56 
0.56 

0.57 
0.57 
0.58 
0.58 

0.59 

0.59 
0.60 

0.60 

0.61 

0.61 
0.62 


Date. 


Aug.  16 

17 

18 

19 
20 

21 
22 

23 
24 
25 
26 
27 


Mean 
Time 

of 

Tran 

sit. 


Apparent 

Right 
Ascensicm. 


h   m 

24 

24 

24 

24 

24 

24 

24 

24 

24 
24 

24 
24 


48 .  2  4 

29  24 

30  24 

31  j  2  46 

Sept.  1 :  2  46 
2  I  2  46 


3 
4 

5 
6 

7 
8 


246 
2  46 

246 
2  46 
246 
246 
246 

10 '  2  46 

"I  245 

12  2  45 

13  I  2  45 

14  ]  2  45 

15  245 
i6|245 

171244 

181244 

19 '2  44 

20   244 

21 !  244 
22  2  44 

23 


24 


Oct. 


243 
243 

25  I  2  43 
26 '  2  42 

27  ;  2  42 

28  {  2  42 

20 !  2  41 

I 

30 !  2  41 

I  '  2  40 


h  m     8 
22428.95 

2  28  26.02 

2  32  22.66 
2  36  18.90 
2  40  14.75 

2  44  10.23 
248  5.36 
252     0.14 

2  55  54.59 
25948.72 

3  342.53 
3  736.02 
3  II  29.21 
31522.09 
3  19  14.68 

323  6.97 
3  26  58.96 
3  30  50.66 
33442.06 

33833.14 

34223.91 
3  46  14.37 

350  4.52 
3  53  54.34] 

3  57  43-82 

4  132.93 
4   521.66 

4  9  9.99 
4 12  57.90 

41645-35 
42032.32 
4  24  18.76 
428  4.64 
43149.91 
43534.52 
43918.40 
4  43    150 

44643-73 
45025.03 

4  54   5.31 

4  57  44.48 

5  122.45 
5   4  59-^2 

5  834.38 
3"   8.13 

51540.26 
5  19  10.65 


Apparent 
Deduation. 


fi 


-  25428.5 
324538 

35515-7 
42533.6 

4  55  46.9 

-  52555.0 

5  55  57-1 
62552.6 

6  55  40.9 
72521.5 

-  7  54  53-7 
8  24 16.8 

85330.1 
92233.1 

95125-1 

oao   5.5 

04833.9 
1 1649.6 

14452.0 

2  12  40.4 

2  40 14.5 

3  7  33-6 

3  34  37-2 

4  I  24.8 

42755.8 

4  54   9.6 
520   5.7 

5  45  43-6 

6  II    2.7 

636   2.4 

7  042.3 

725   1.9 
749  0.6 

81237.9 
83553-1 

8  58  45.8 
921 15.5 

94321.5 
20   5   3.4 

20  26  20.6 

-2047  '2.6 

21  738.9 
9x9739.1 
:>i47  12.6 
92   6 19.0 

-22  24  58.0 
-9243   9.1 


Hot, 
Par, 


9-5    9-2 
9.6   9.3 


9.6   9.4  0.63 


9-7 


9.8  9.5 

9-9  9-6 
:o.o   9.7 


0.1 


9.8 
0.2   9.9 


0.3 
0.4 
0.4 

0.5 


i  lO.O 


10. 1 
10.2 


0.6  10.3 


0.7 
0.8 

I.O 
X.I 
1.2 

1-3 

t.4 

1.5 
1.6 

X.7 
1.9 

2.0 
9.1 

2.3 

t.4 

2.5 

«.7 


:3.o| 
3.1 
3.3 

3-4 


1 


rr 


CO 


9.4 


0.63 

0.62 


0.63 
0.64 

0.64 

0.65 

0.66 
0.66 
0.6; 


10. 1  0.68 
0.6S 
069 

0.70 
0.70 


10.4 

10.51 0.71 

10.6  0.73 

10.7  0.73 
io.8|  0.74 

0.75 

0.76 
0.77 
0.78 
0.79 

0.& 


10.9 

II. I 
11.2 

II-3 
11.4 

"-5 

11.7  aSi 

1 1.8  0.82 

11.9  0.85 
12.0 
12.2 


19.3 
9.8)12.5 


19.6  0.88 


12.7 
19.9 

13.0 


3.613.2 
3.813.4 
3.913-5 
4.1 137 

4.3  13-9 
14. 1 


4.5 

4.7 
4.9 

5-0 

5-2 
S-4 


14.9 

14.41 
14.6 


a84 
a85 

0.86 
0.87 


0.89 
api 

0.93 
0.9s 

0.95 
0.96 

0.97 

0.99 
1. 00 

1.02 

1-05 
1.05 


14.8'  1.07 
15.0I  1.08 
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FOR  TRANSIT  AT  WASHINGTON. 


Mean 

i 

a 

h3 

1 
iMcan 

« 

j3 

gsj 

Dftte. 

Time 

of 
Tran- 

Apparent 

Right 
Aacensioa. 

Apparent 
Declination. 

Hot. 
Par. 

X 

E 

1 

Date. 

Time 

of 
Tran- 

Apparent 

Riitht 
Ascension. 

Apparent 
Declination. 

Hot. 
Par. 

^1 

sit. 
h   m 

It 

1 

! 

CO*** 

s 

sit, 
h  m 

1/ 

(55     c-i*^ 

h  m     a 

•       f        n 

n 

h  m     s 

•      i       n 

n 

8 

Oct.    I 

2  40 

15  19  10.65 

-2243      9.1 

15-4 

15-0 

1.08 

Nov.  16 

053 

163237-09 

-26  947-0 

31.0 

30.1 

2.24 

2 

2  40 

152239.18 

23     051-9 

15.6 

15-2 

1. 10 

17 

047 

163059.68 

a55^  5.5 

31.3 

30.4 

2.26 

3 

239 

1526    5.72 

23  18     6.0 

15-9 

15-4 

1. 12 

z8 

042 

1629 14-15 

254125-4 

31.6 

30.7 

2.27 

4 

239 

15  29  30- '3 

233451-1 

16.I 

15.6 

1. 14 

19 

036 

162721.IO 

252547.9 

31-9 

31.0 

2.29 

5 

338 

153253.28 

2351   6.6 

16.3 

15.8 

1-15 

20 

030 

16S521.82 

25  914.4 

32.2 

313 

2.30 

6 

338 

153612.02 

-24  652.3 

16.5 

16. 1 

1. 17 

21 

024 

162315.28 

-245147-2 

32.4 

31.5 

2.31 

7 

^37 

153929.19 

2422   8.0 

16.8 

16.3 

1. 19 

22 

018 

i68<  4.10 

2433292 

32.6 

31.7 

2.32 

8 

236 

154243.64 

243653-2 

17.0 

I6.S 

1. 21 

23 

012 

161848.56 

241424.0 

32.8 

31.9 

2.33 

9 

236 

154555-20 

2451   7.6 

17-3 

16.8 

1.23 

24 

0  5 

161629.61 

335435.7 

32.9 

32.0 

2.33 

lO 

2  35 

1549   3-70 

25  450.9 

17.5 

17.0 

1.25 

24 

2359 

1614   8.27 

2334  9-3 

330 

32.1 

2.33 

II 

334 

1552    8.95 

-2518  2.8 

17.8 

17.3 

1.27 

25 

2353 

161145-56 

-23 13  lO.O 

33-1 

32.2 

2.35 

12 

»33 

155510.76 

253043.0 

18. 1 

17.5 

1.29 

26 

2346 

16    922.51 

99  SI  437 

33-2 

32,2 

2.33 

13 

232 

1558   8.94 

254251.0 

18.3 

17.8 

1-32 

27 

2340 

j6  7   Q,j6 

22  29  56.9 

33-2 

32.2 

2.32 

14 

331 

16    I    3.28 

255426.6 

18.6 

I8.I 

1-34 

28 

2334 

j6  439.55 

22    756.3 

33.1 

32.2 

2.31 

15 

2  30 

16   35356 

26  529.5 

18.9 

18.4 

1.36 

29 

2328 

16  221.67 

214548.8 

33-0 

32.1 

2.30 

16 

2  29 

16   639.57 

^61559.3 

19.2 

18.6 

1-39 

30 

2321 

16  0  7*49 

-21  2341.6 

32.9 

32.0 

2.29 

17 

2  28 

16   921.05 

262555.6 

19-5 

18.9 

1.41 

Dec.  I 

2315 

J5  57  57-91 

21     1 41.7 

32.8 

31.8 

2.27 

18 

2  26 

161157.76 

2635  18. 1 

19.8 

19.2 

1.43 

2 

23  9 

155553-79 

203956.3 

32.6 

31.6 

2.25 

19 

2  25 

161429.45 

2644  6.4 

20.1 

19-5 

1.46 

3 

23  3 

155355-91 

201832.0 

32.4 

31.4 

2.23 

20 

2  23 

16  16  55.83 

26  52  20.0 

20.4 

19.9 

1.48 

4 

2258 

1552  4.97 

JI9  5735.4 

32.1 

31.2 

2.21 

21 

2  22 

16 19 16.62 

-26  59  58.4 

20.8 

20.2 

I-5I 

5 

2252 

155021.58 

-1937 12.5 

31.8 

30.9 

3.19 

22 

2  20 

162131.53 

27   7    I.I 

21. 1 

20.5 

1-54 

6 

2246 

154846.28 

19 17  28.9 

31.6 

30.6 

2.17 

23 

2  18 

162340.28 

271327.7 

21.5 

20.8 

1.56 

7 

2241 

154719-55 

185829.6 

31.3 

30.3 

2.14 

24 

2  16 

162542.54 

27  19 17.6 

21.8 

21.3 

1.59 

8 

2236 

1546   1-78 

18  40 19.0 

30.9 

30.0 

2. II 

25 

2  14 

162738.00 

272430.0 

22.321.5 

1.62 

9 

2231 

154453.26 

X823  0.9 

30.5 

29.7 

2.09 

26 

2  12 

162926.36 

-^729  4.4 

22.621.9 

1.65 

10 

2226 

154354.19 

-18  638.6 

30.2 

29.3 

2.06 

27 

2  10 

1631    7.30 

27  33  0.1 

22.9 

22.3 

1.68 

II 

2221 

1543  4.73 

17  SI  14.7 

29.8 

28.9 

2.03 

26 

2    8 

163240.51 

ay  36 16.4 

23.3 

23.6 

1.70 

12 

2216 

154224.98 

173651-1 

29.4 

28.5 

2.00 

29 

a    5 

1634   570 

273853.4 

23-7 

23.0 

1-73 

X3 

22  12 

154154.97 

17  23  29.3 

39.0 

28.1 

1.97 

30 

2    2 

163522.56 

274047-2 

24.1 

23.4 

1.76 

14 

22   8 

154*34.67 

17 II  10.2 

28.5 

27.7 

1-94 

31 

2    0 

163630.80 

-«7  41 59.9 

24.5 

23.8 

1.79 

15 

22   4 

154124.02 

-  *6  59  54.3 

28.1 

27.3 

1.91 

Nov.   I 

157 

163730.14 

274229.5 

24.9 

24.2 

1.82 

16 

22  0 

154122.90 

1649  41. 5 

27.7 

26.9 

1.88 

2 

154 

163820.30 

274215.0 

253 

24.6 

1.85 

17 

2156 

I54i3'.i9 

164031.4 

273 

26.5 

1.85 

3 

150 

1639    1.04 

2741150 

25.7 

25.0 

1.88 

18 

2152 

154148.73 

163223.2 

26.9 

26.1 

1.82 

4 

147 

163932.13 

273928.4 

26.2 

25.4jl.9i 

19 

2149 

154215-35 

162516.1 

26.5 

25.7 

1.79 

5 

143 

163953.35 

-a?  36  540 

26.6 

25.8 

1.94 

20 

2146 

154250.86 

-16 19  8.8 

26.0 

25.3 

1,76 

6 

140 

1640  4-54 

273330.5 

27.0 

26.2 

1.97 

21 

2143 

154335.07 

16 13  59.8 

25.6 

24.9 

1-73 

7 

136 

1640  5-55 

272916.4 

27-4 

26.6 

2.00 

22 

2139 

1544 --^7.78 

16  947.4 

25.2 

24.5 

T.70 

8 

132 

163956.29 

27  24 10.3 

27.8 

27.0 

2.03 

23 

3136 

154528.77 

x6  629.8 

24.8 

24.1 

1.67 

9 

I  27 

163936.70 

27 18 10.9 

28.3 

27-5 

2.06 

24 

2134 

154637-83 

x6  4  50 

24.4 

23-7 

X.64 

10 

123 

1639  6.77 

-27  II  16.9 

28.7 

27.9 

2.09 

25 

2131 

154754.74 

-i6  231.0 

24.0 

^3-3 

1.62 

II 

I  18 

163826.54 

27  327-1 

29.1 

28.3 

2.12 

26 

2128 

154919.26 

16   145.6 

23.6 

22.9 

1.59 

12 

I  13 

163736.13 

265440.3 

29-5 

28.7 

2.14 

27 

2126 

iS505».i9 

16   146.5 

23.2 

22.5 

1.56 

13 

I    8 

163635-71 

2644  55-4 

29.9 

29.0 

2.17 

28 

2124155^30.30 

i6  231.4 

22.8 

22. z 

1.54 

14 

I    3 

163525.51 

2634 11.9 

30.3 

29.4 

2.19 

29 

21  32 

155416.39 

16  358.1 

22.4 

21.8 

I-5I 

IS 

058 

1634   5.85 

-2622  29.2 

30.7 

29.8 

2.23 

30 

21201556    9.24 

-i6   6  4.3 

22.1  21.4 

1.49 

x6 

053 

163237.09 

-26  947.0 

310 

30 

.1 

■2.24 

31 

31  18 

1558  8.65 

-16   847.4 

21.7 

.T.I 

1.46 

lEph  14J 
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MARS,  1914, 


FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 

Time 
of 

Tran- 
sit. 

h  m 

Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

a 

1 

S.T.ofSem. 
Pass.  Her. 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

h  m 

Apparent 

Right 
Ascension. 

Apparent 
Declination. 

Hot. 
Par. 

Scmidiam. 

9} 

h  m     s 

•      »       n 

tt 

tt 

s 

h  m     8 

m       t        It 

"  '    "   !  s 

Jan.     I 

13  28 

7  "35-34 

+26  19  22.1 

14.1 

8.1 

0.60 

Feb.  1 5 

84s 

6  25  39.01 

+26  51  41.8 

10.7,  6.1    0.46 

2 

12  22 

7   95065 

262338.5 

14. 1 

8.1 

0.60 

16 

841 

62550.36 

2650     5.3 

10.6 

6.1 

0.46 

3 

12  16 

7   8  5.61 

26  37  44.9 

14. 1 

8.1 

0.60 

17 

837 

636    4.83 

264826.5 

10.5 

6.0 

045 

4 

12  10 

7   620.45 

3631 41. X 

14. 1 

8.1 

0.60 

18 

834 

62622.40 

264645.410.4 

5-9 

0.44 

5 

13    5 

7   435-37 

36  35  26.6 

14.1 

8.1 

0.60 

19 

830 

62643.00 

2645   1-9 

10.3 

5-9!  0.44 

6 

"59 

7   250.59 

+2639     I.I 

14.1 

8.1 

0.60 

20 

827 

627    6.59 

+36  43  16.2 

10.3   5.8] 

0-43 

7 

"53 

7    I   6.33 

264334.2 

14. 1 

8.1 

0.60 

21 

823 

62733.12 

2641  28.2  10.  ij  5.8-0.43 

8 

II  48 

6  59  32.80 

2645359 

14. 1 

8.1 

0.59 

22 

820 

628    2.54 

2639379  io.o|  5.7!  0.43 

9 

II  42 

65740.20 

2648359 

14.0 

8.1 

0.59 

23 

816 

62834.80 

26  37  45-3 

9.9  5.7:0.43 

lO 

II  36 

6  55  58.75 

36  51  34.0 

13-9 

8.1 

0.59 

24 

813 

629    9.84 

26  35  50.4 

9.8;  5.6   0.42 

XI 

"31 

6  54 18.64 

+2654    0.2 

139 

8.0 

0.59 

25 

810 

62947.61 

+263353.2 

9-7,  56 

0.41 

13 

II  25 

6  52  40.05 

26  56  24.6 

13.9 

8.0 

0.59 

26 

8  6 

6  30  38.05 

263153.7 

9-6  5-5 

0.41 

13 

II  20 

651   314 

265837.2 

13.8 

7.8 

0.58 

27 

8  3 

631 II. II 

362951.8 

9-5  5-4 

0.41 

.      H 

II  14 

64928.11 

27     038.2 

13.8 

7.8 

0.58 

28 

8  0 

63156.74 

262747.5 

9.4.  5-4 

0.40 

15 

11    9 

64755^13 

27     2  27.6 

13.7 

7.8 

0.58 

Mar.   I 

7  57 

6  33  44.88 

362540.7 

9-3  5-3 

0.40 

i6 

II    3 

64624.35 

+27   4   5-7 

13.6 

7.8 

0.58 

2 

7  54 

63335.47 

+262331.3 

9-2  5-3 

0.3Q 

17 

1058 

6445592 

27   532.7 

13.5 

7.7 

0.58 

3 

751 

63438.44 

3621 19.3 

9.i|5.2 

0.39 

i8 

1053 

6  43  29.99 

37  648.9 

13.5 

7.7 

0.57 

4 

748 

6352375 

26  19  4.6 

9.0 

5.2 

0.39 

19 

1047 

642   6.70 

27   754.5 

13.4 

7.6J0.57 

5 

7  45 

63631.34 

36  1647.3 

8.9  5-1 

0.38 

20 

1042 

64046.18 

37   849.8 

13.3 

7.610.57 

6 

742 

63731.14 

36  14  26.9 

8.9  5.1 

1 

0.38 

21 

1037 

63928.55 

■»^7  935.1 

13.2 

7.6 

0.56 

7 

7  39 

63823.10 

+2613   3.8 

8.8  5.1 

1  ** 

0.37 

22 

1032  63813.95 

37  10 10.8 

13.1 

7.5 

0.56 

8 

736 

63927.16 

26  937-7 

8.7 

5.0 

0.37 

33 

1026 

637   2.48 

37  1037. 1 

130 

7.5 

0.55 

9 

7  33 

64033.28 

26   7   8.5 

8.6 

4-9 

0.3: 

34 

10  21 

63554.22 

271054.5 

13.9 

7.4 

0.55 

10 

730 

64141.40 

26   436.2 

8.5 

4-9 

0.36 

25 

10  16 

6344927 

27  II   3-4 

13.8 

7.4 

0.55 

II 

728 

64251.45 

36    3    0.7 

8.5 

4.8  0.36 

26 

10  12 

63347.70 

+27  n    4.1 

13.7 

7-3 

0.54 

12 

725 

644  3.39 

+255921.7 

8.4 

4.8  0.36 

27 

10    7 

63249.56 

371057.1 

13.6 

7.2 

0.54 

13 

7  22 

645  17.16 

255639-3 

8.3 

4.8  0.35 

28 

10    I 

63154.88 

37  1043.7 

".5 

7.2 

0.54 

14 

719 

64632.73 

25  53  53.4 

8.3 

4.7 

0.35 

29 

9  57 

631    3.81 

37  I03I.3 

13.4 

71 

0.53 

15 

717 

64750.06 

2551   4-0 

8.2 

4.7 

0.35 

30 

952 

63016.30 

27   9  53-2 

12.3 

7.0 

0.53 

16 

714 

649  909 

25  48 10.8 

8.3 

4.7  1 0-35 

31 

948 

62932.39 

+27   9 19. 1 

13.3 

7.0 

0.52 

17 

7  12 

65029.78 

+254513.8 

8.1 

4.6,0.34 

Feb.    I 

9  43 

62852.10 

27   839.1 

13. 1 

6.9 

0.52 

18 

7   9 

65152.10 

2542  12.8 

8.1 

4.6 

0.34 

2 

938 

6  28  15.42 

27   753.5 

12.0 

6.9  1 0.52 

»9 

7   6 

6  53  16.02 

2539   7-7 

8.0 

4-6!  0.34 

3 

9  34 

62742.35 

27    7   2.6 

II.9 

6.8  0.51 

30 

7   4 

65441.50 

253558.5 

7-9 

4.51 0-33 

4 

930 

627  12.90 

27   6  6.7 

II.8 

6.8  0.51 

21 

7    I 

656   8.51 

2532450 

7.8 

4.5  ^'l^ 

5 

925 

62647.03 

+27    5   6.2 

II.7 

6.7 

0.50 

22 

659 

65737.00 

+353927.3 

7-^ 

4.4  0.33 

6 

9  21 

62624.73 

27    4    1.4 

II.6 

6.6 

0.49 

23 

656 

659   6.95 

2526  4.8 

7.7 

4.4  0.35 

7 

917 

626   5.98 

27   252.5 

"•5 

6.6 

0.49 

24 

654 

7   038.31 

352237.8 

7-6 

4.4  1 0-3S 

8 

9  12 

6  25  50.74 

37    139.8 

11.4 

6.5 

0.49 

25 

652 

7    2  11.03 

2519  6.1 

7.6 

4.3  ■  0  32 

9 

9   8 

62538.98 

27   023.5 

"•3 

6.5 

0.48 

26 

649 

7   345-07 

25  15  29.6 

7.5 

4.3  j  0.32 

10 

9    4 

62530.65 

+2659  3.9 

XI. 2 

6.4 

0.48 

27 

647 

7    520.43 

+25  II  48.3 

7-4 

4.2  !o.3i 

II 

9    ©162525.71 

265741.2 

II. I 

6.4 

0.47 

2^ 

645 

7   657.07 

35   8    1.8 

7-4 

4.2 

0.31 

12 

8  56  62524.13 

265615.7 

II.O 

6.3 

0.47 

29 

642 

7   834.96 

25   410.3 

7.3 

4-2 

0.30 

13 

852  62525.85 

265447.2 

10.9 

6.3 

0.46 

30 

640 

7  10 14.06 

25   013.6 

7.2 

4.1 

0.30 

14 

8  48,  6  25  30.82 

26  53  15.8 

10.8 

6.2 

0.46 

31 

638   71154.33 

34  56  II. 7 

7.2 

41 

0.30 

15 

845 

6  25  39.01 

+26  51 41.8 10.7 

6.1 

0.46 

Apr.   1J636I71335.72  +2452   4.5J  7.1 

4.1  0.30 

Stellar  magnitude  at  opposition,  in  January. 
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FOR  TRANSIT  AT  WASHINGTON. 


Mean 

1 

I 

03^ 

Mean 

• 

a 

1^ 

Dftte. 

Time 
of 

Tran- 
sit. 

h  m 

Ascension. 

Ai>parent 
Declination. 

Hor. 
Par. 

1 

Date. 

Time; 
of 

Tran- 
sit. 

Apparent 

Right 
Ascension. 

Apparent 
DecUnation. 

Hor. 
Par. 

It 

1 

h  m     8 

•     t     II 

s 

h  m 

h  m      s 

•      t       n 

May    I 

1852212957.65 

-152733.6  1.7 

18.3 

1.35 

Jtme.i6 

16    0313939.75 

-145233.5 

3.0 

31. 1 

1*56 

2 

1848213025.07 

152535.4 

18.3 

1.35 

17 

1556213935.24 

145312.2 

3.0 

31.3 

1.56 

3 

1845213051-90 

152339.7 

1.7 

18.4 

1.36 

18 

1552213919.98 

14  53  54.6 

3.0 

31.3 

1.56 

4 

184x^213118.13 

152146.7 

18.4 

1.36 

19 

15  48  21  39  13.97 

145440.7 

3.0 

21.3 

1.57 

5 

18  38  21  31  43.76 

151956.5 

18.5 

1.36 

20 

15  44  21  39    7.23 

145530.5 

3.0 

31.4 

1.57 

6 

18342132    8.78 

-15  18    9.3 

T    T 

18.6 

1.37 

21 

1540213859.74 

-14  56  24.0 

3.0 

31.4 

1.58 

7 

18  31  21  32  33.18 

151624.9 

1  .7 

18.6 

1.37 

22 

1536,313851.52 

14  57  21.1 

3.0 

21.5 

1.58 

8 

1827213256.96 

151443.4 

18.7 

1.38 

23 

1532213843.56 

145821.7 

2.0 

21.6 

1.59 

9 

18  24^213320.13 

15  13    4.8 

1.8 

18.7 

1-38 

24 

1538213832.87 

145925.9 

2.0 

21.6 

1.59 

zo 

18  30213342.64 

15  "  29.3 

1.8 

18.8 

1.39 

25 

1524213822.46 

15   033.7 

2.0 

21.7 

1.60 

II 

18162134   4.53 

-15    9  56.7' 1.8 

18.81.39 

36JI52OJ2I381I.34 

-15   145.0 

2.0 

21.7 

1.60 

12 

1813,213425.79 

15    827.2  1.8 

18.91.40 

37 

15  16  21  37  59.50 

15   359.7 

2.0 

21.8 

1.60 

13 

18    9213446.40 

15   7   0.8  1.8 

i9.0|i.4O 

38 

15  12  21  37  46.96 

15  417.7 

2.0 

21.8 

1.61 

14  i8    6 

2135    6.35 

15   537.51.8 

19.01.40 

39 

15   7 

213733.72 

IS  539.1 

2.0 

21.9 

1.61 

15  i8    2 

213525.65 

15   417.5  1.8 

19.1 1.41 

30 

15   3 

21  37  19.79 

15   7   3.7 

2.0 

22.0 

1.63 

i6  17  59 

213544.29 

-15   3   0.7  1.8 

19.1 1.41 

July  1 

1459 

2137    5.18 

-15  831.5 

2.1 

23. 0 

1.63 

17  ii7  55 

2136    2.25 

15    1 47.1  1.8 

19.2  1.43 

3 

1455213649.89 

1510  2.5 

2.1 

33.1 

1.63 

z8 

17  51 

213619.53 

15   036.9' 1.8 

19.3  1-42 

3 

1451213633.94 

15 11 36.6 

3.1 

32.1 

1.63 

19 

1748 

213636.14 

14  59  30.0;  1.8 

I9.3|i.42 

4 

1446213617.33 

151313.7 

3.1 

23.3 

1.64 

30 

1744 

213652.06 

145826.5 

1.8 

19.41-43 

5 

14422136   0.08 

151453.9 

3.1 

33.3 

1.64 

31 

1740 

2137    7-28 

-14  57  26.4 

1.8 

19.41.43 

6 

1438 

213542.19 

-15 1637.0 

3.1 

33.3 

1.64 

23 

1737 

213731.81 

14  56  29.8 

1.8 

19.51.44 

7 

1434 

213523.67 

15 1823.9 

3.1 

22.3 

1.65 

^3 

1733 

21373564 

145536.7 

1.8 

19.61.44 

8 

1430 

2135    4.52 

153011.6 

3.1 

33.4 

1.65 

24 

1729 

213748.77 

14  54  47.1 

1.8 

19.6 

1.45 

9 

1425 

213444.76 

1522   3.0 

3.1 

33.4 

1.65 

25 

1725 

2138   1. 18 

1454   I.I 

1.8 

19.7 

1.45 

10 

1431 

213434.40 

152357.1 

3.1 

33.5 

1.66 

26 

17  22 

213812.88 

-14  53  18.6 

1.8 

19.8 

1.46 

II 

14 17 

2134   3.44 

-152553.9 

3.1 

23.5 

1.66 

27 

1718 

213823.85 

145239.7  1.8 

19.8 

1.46 

13 

14 12 

213341.91 

152753-2 

3.1 

22.6 

1.66 

28 

17  14 

21 3834.11 

1452   4.5  1.9 

19.9 

1.46 

13 

14  8 

213319.81 

152954.9 

3.1 

22.6 

1.67 

29 

17  10 

213843.65 

14  51 32.8  1.9 

20.0 

1.47 

14 

14  4 

213357.16 

153158.9 

3.1  I3. 7 

1.67 

30 

17     7 

213852.48 

14  51   4.7 

1.9 

20.0 

1.48 

15 

1359213233.97 

1534  5.2 

3.1 

23.7 

1.68 

31 

17    3 

2139   0.57 

-145040.3 

1-9 

20.1 

1.48 

16 

13  55  21 32  10.26 

-153613.8 

2.1 

33.8 

1.68 

June   I 

1659 

2139   7.92 

145019.7 

1.9 

20.1 

1.48 

17 

13  51 

313146.03 

153824.5 

3.1 

33.8 

1.68 

2 

1655 

213914.55 

1450   2.7 

1.9 

20.2 

1.49 

18 

1346 

213121.39 

154037.3 

3.1 

33.8 

1.68 

3 

1651 

213920.45 

144949-4  1.9 

20.3 

1.49 

19 

1342 

313056.08 

154353.0 

3.1 

33.9 

1,69 

4 

1647 

213925.61 

144939.7  1.9 

20.3 

1-50 

30 

1338 

213030.40 

1545  8.5 

3.1 

33.9 

1.69 

5 

1644 

213930.04 

-144933.6  1.9 

20.4 

1.50 

31 

1333 

2130   4.28 

-154736.8 

3.1 

33.9 

1.69 

6 

16  40 

213933.73 

I44931.2 

1.9 

20.5 

I.5I 

22 

1329 

212937.72 

154946.6 

2.1 

23.0 

1.70 

7 

1636 

213936.68 

144932.6 

1.9 

20.5 

I.5I 

23 

1325 

21  29  10.75 

1552   7-9 

2.1 

23.0 

1.70 

8 

1632 

213938.89 

144937.8 

1.9 

30.6 

1.52 

24 

1320 

213843.40 

155430.6 

2.Z 

23.0 

1.70 

9 

1628 

213940.36 

144946.7 

1.9 

30.7 

1.52 

25 

13  16 

212815.67 

155654.7 

2.3 

23.0 

1,70 

10 

16  34 

213941.09 

-144959.3 

1.9 

30.7 

1-53 

26 

13" 

212747.58 

-155920.0 

3.3 

23.1 

1.71 

II 

16  30 

213941.07 

145015.6 

1.9 

20.8 

1.53 

27 

13    7 

2127  19.17 

16   146.3 

3.3 

23.1 

1.71 

12 

16  16 

213940.30 

145035.7 

2.0 

20.9 

1.54 

38 

13   3 

212650.45 

16  413-5 

3.3 

23.1 

1.71 

13 

16  12 

213938.78 

145059.5 

2.0 

20.91.54 

29 

12  58212621.44 

16  641.6 

3.3 

23.1 

1.71 

14 

16    8 

213936.51 

145127.1 

2.0 

21.01.55 

30 

1254J212552.16 

16  9 10.4 

3.3 

23.2 

1.71 

15 

16    4 

213933-50 

-145158.4  2.0 

21.01.55 

31 

12491212522.62 

-16 II  39.9 

3.3 

33.3 

1.73 

16 

16    0 

2139 29.75 -14 52  33-5  2.0 

21. 1 1.56 

Aug.  I 

1245212452.86 

-16 14  9.9 

3.3 

23.3 

1.73 

Stellar  magnitude  at  opposition,  in  August,  19x4,  —  a.4. 
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FOR  TRANSIT  AT  WASHINGTON. 


Mean 

1 

1 

Mean 

B 

iii 

Date. 

Time 
of 

Tran- 
sit. 

Apparent 

Birht 

Apparent 
Declination. 

Hot. 
Par. 

Date. 

Time 

of 
Tran- 
sit. 

'^^^ 

Apparent 

nM'lirifltiAn 

Hot. 
Par. 

II 

1 

'3^ 

^1 

h  m 

h  m     8 

•     /      // 

tf 

8 

h  m 

h  m     8 

•       1        II 

s 

Aug.    z 

"45 

212452.86 

-16 14    9.9 

2.2 

23.2 

1.72 

Sept.  16 

923 

21    4   8.22 

-17  49  50.6 

2.1 

22.3 

1.66 

3 

12  41 

212422.88 

16  16  40.3 

2.2 

23.2 

1.72 

17 

919 

21     351-40 

175059-8 

2.1 

22.2 

1.65 

3 

13  36 

212353.72 

161911.O 

2.2 

23.2 

1.73 

18 

915 

21     335-27 

1752    5-8 

2.1 

22.2 

1.65 

4 

1232 

312322.39 

162141.9 

2.2 

23.2 

1.72 

19 

911 

21     319.84 

1753   8.6 

2.1 

22.1 

1.65 

5 

13  37 

2123  51.93 

1624  12.8 

2.2 

23-3 

1.72 

30 

9    7 

21   3   5-13 

1754   8.1 

2.1 

22.1 

1.64 

6 

12  23 

3133  31.33 

-162643.7 

3.2 

23-3 

1.72 

31 

9    3 

21     351.15 

-1755   4-2 

1 
2.1   22.0 

1.64 

7 

12  18 

31.3150.63 

1629  14.6 

2.2 

23-3 

1.73 

33 

858 

21     237.90 

175557-0 

2.1   21.9 

1.64 

8 

12  14 

31  31  19.83 

16  31 45-3 

2.2 

23-3 

1.73 

23 

854 

21     225.40 

175646.3 

2.0  21.9 

1.63 

9 

13     9 

312048.99 

16  34 15-7 

2.2 

23-3 

1.73 

24 

850 

21     3  13.64 

175732.2 

2.0 

21.8 

1.63 

10 

"    5 

21  2018.I3 

163645.6 

2.2 

23-3 

1.73 

25 

846 

31     3     3.64 

17  58  14.8 

2.0 

21.8 

1.62 

II 

12      I 

311947.33 

-1639 15.0 

2.2 

23.3 

1-73 

36 

843 

31     153.40 

^175854.1 

2.0 

21.7 

1.62 

12 

1156 

21  19  16.33 

16  41 43.8 

2.2 

23-3 

1-73 

27 

838 

31     14293 

175929.8 

2.0 

21.6 

1. 61 

13 

1152 

211845.44 

1644  II. 7 

2.2 

23.3 

1-73 

38 

834 

31     134.23 

18    0    3.1 

2.0 

21.6 

1.61 

14 

II  47 

31  18  14.61 

164638.7 

2.2 

23-3 

1-73 

39 

830 

21     136.33 

18    031.0 

2.0 

21.5 

1.60 

15 

"43 

211743.87 

1649    4-8 

2.2 

233 

1-73 

30 

826 

21     Z 19.18 

18    056.4 

2.0 

21.5 

1.60 

i6 

II  38 

21  17  13.23 

-16  51  29.9 

2.2 

233 

1.73 

Oct.    I 

821 

21     I  12.82 

-18     I  18.4 

2.0 

21.4 

1.60 

17 

"34 

21  1642.69 

16  53  54.0 

2.2 

23.3 

1.73 

3 

817 

21     I     7.24 

18     137.0 

2.0 

21.4 

1-59 

i8 

II  29 

21  1612.30 

16  56  16.9 

2.2 

23.2 

1.73 

3 

813 

21     I     2.45 

18     153.2 

2.0 

21.3 

1.59 

19 

II  25 

211542.07 

165838.4 

2.2 

23.2 

1.73 

4 

8    9 

21     058.46 

18     2     3.9 

2.0 

21.2 

1.58 

30 

II  31 

21  1512.04 

17    058.4 

2.2 

23.2 

1.73 

5 

8    5 

21     055.26 

18     2 12.2 

2.0 

21.2 

1.58 

31 

II  16 

211443.33 

-17    316.8 

2.2 

23.2 

1.73 

6 

8    I 

21     052.85 

-18    2  17.0 

2.0 

21. 1 

1-57 

33 

II  12 

31  1413.66 

17    533-5 

2.2 

23.2 

1.73 

7 

758 

21     051.23 

18    218.4 

2.0 

21.0 

1-57 

23 

"    7 

21134334 

17    748.4 

2.3 

23.2 

1.73 

8 

7  54 

21     050.40 

18     2  16.4 

2.0 

21.0 

1.56 

24 

"    3 

31  13  14.39 

17  10    1.4 

2.2 

23-1 

1.73 

9 

750 

21     050.37 

18     2 II.O 

2.0 

20.9 

1.56 

25 

1058 

211345.55 

17  13  12.6 

2.3 

23.1 

1.72 

zo 

746 

21     051.15 

18     2     2.2 

2.0 

20.8 

1-55 

26 

1054 

21  13  17.15 

-17  14  21.8 

2.3 

23-1 

1.73 

II 

742 

21     052.73 

-18     I  50.0 

1-9 

20.8 

1-55 

27 

1050 

31  II  49.10 

17 16  28.8 

2.2 

23-1 

1.71 

13 

738 

21     055.11 

18     134.3 

1-9 

20.7 

1-54 

28 

1045 

31  II  31.41 

17 1833.6 

2.2 

23.0 

1.71 

13 

7  34 

21     058.28 

18     I  15.2 

1.9 

20.6 

1.54 

sgko  41 

21  1054.10 

17  2036.1 

2.2 

23.0 

1.71 

14 

730 

21      I     2.25 

18     052.8 

1.9 

20.6 

1-53 

30 

1036 

21  1027.19 

17  22  36.3 

2.1 

23.0 

1.71 

15 

7  26 

21     I     7.01 

18     026.8 

1.9 

20.5 

1-53 

31 

1032 

21  10    0.72 

-17  2434.1 

2.1 

23.0 

1.71 

16 

7  22 

21     I  12.58 

-175957.4 

1.9 

20.4 

1.52 

Sept.  I 

10  28 

21     934.69 

172629.6 

2.1 

22.9 

1.70 

17 

719 

21     I  18.94 

175924.7 

1.9 

20.4 

1-52 

3 

1023 

21     9    9.12 

172822.6 

2.1 

22.9 

1.70 

18 

715 

21     I  26.09 

175848.7 

1-9 

20.3 

1.51 

3 

10  19 

21     844.02 

17  30  13.0 

2.1 

22.8 

1.70 

19 

711 

21      134.04 

1758    9.1 

1.9 

20.3 

1.51 

4 

10  15 

21     819.41 

1732    0.7 

2.1 

22.8 

1.70 

20 

7    7 

31     142.78 

17  57  26.1 

1-9 

20.2 

1-50 

5 

TO  10 

21    7  55-32 

-173345-7 

2.1 

22.8 

1.69 

21 

7    3 

21     152.31 

-175639-8 

1-9 

20.1 

1.50 

6 

10    6 

21     731.7s 

173528.0 

2.1 

22.7 

1.69 

33 

7    0 

21     2     2.61 

17  55  50-1 

1.9 

20.1 

1-49 

7 

10     2 

21     7     8.71 

1737   7-6 

2.1 

22.7 

1.69 

n 

656 

21     2  13.68 

17  54  57-2 

1.9 

20.0 

1.49 

8 

9  57 

21     646.23 

173844.3 

2.1 

22.6 

1.68 

24 

6  52 

21     325.54 

1754  0.9 

1-9 

19.9 

1.48 

9 

9  53 

21     624.33 

17  40 18. 1 

2.1 

22.6 

1.68 

25 

648 

21     238.17 

1753    1-2 

1.9 

19.9 

1.48 

10 

9  49 

21   6  3.02 

-174149-0 

2.1 

22.6 

1.68 

26 

645 

21     251.56 

-17  51  58.1 

1.9 

19.8 

1-47 

II 

9  45 

21     542.30 

17  43  16.9 

2.1 

22.5 

1.68 

37 

641 

21   3   5-69 

175051.8 

1.8 

19.8 

1.47 

13 

940 

21     522.20 

17  4441.8 

2.1 

22.5 

1.67 

28 

637 

21     320.58 

174942.3 

1.8 

19.7 

1.46 

13 

936 

21    5   2.73 

1746   3-7 

2.1 

22.4 

1.67 

29 

634 

21     336.21 

174829.6 

1.8 

19.6 

1.46 

14 

932 

21     443-90 

174722.5 

2.1 

22.4 

1.66 

30 

630 

21     352.58 

174713-6 

1,8 

19.6 

1.46 

IS 

928 

21     425.72 

-174838.2 

2.1 

22.3 

r.66 
r.66 

31 

626 

31     4     9.68 

-174554.3 

1.8 

19-5 

1-45 

16 

92331   4  8.22 

-174950.6 

2.1 

22.3 

Nov.    I 

623 

21     427.51 

-17  44  31-8 

1.8 

I9-4JI-4S 

Stellar  magnitude  at  opposit 

i(m.  in  August,  19x4,  —2.4. 
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FOR  TRANSIT  AT  WASHINGTON. 


Mean 

1 

1 

« 

S.  T.  of  Sem. 
Pass.  Mer. 

Mean 

■ 

1 

Date. 

Time 
of 

Tran- 
sit. 

Apparent 
Kiffht 

Apparent 
Declination. 

Hor. 
Par. 

11 

.9 

1 

Date. 

1 
1 

Time 
of 

Tran- 
sit. 

Apparent 

Right 
Ascension. 

Apparent 
Decimation. 

Hor. 
Par. 

n 

II 

h  m'  h   m      s 

9       t       n 

8 

\ 

h  m 

h    m      s 

•     /      // 

s 

Jan.    o 

10    6.446    7.06 

+204033.9 

9.5 

0.74 

Feb.  14 

7    3 

43932.60 

+203836.4 

I.O 

8.9 

0.69 

I 

10    244549.78 

2040  14. 1 

9.5 

0.74 

15 

659 

4  39  34.20 

203854.5 

1.0 

8.9 

0.69 

2 

9S8|4  45  32.78 

203954.7 

9.5 

0.74 

16 

655 

4  39  36.28 

203913.6 

I.O 

8.9 

0.69 

3 

9  54.4  45  16.09 

203936.0 

9-5 

0.74 

17 

651 

4  39  38.83 

203933.5 

I.O  8.9 

0.69 

4 

9  5° 

4  44  59.72 

203917.9 

9-5 

0.74 

18 

647 

43941.86 

203954.3 

I.O 

8.8 

0.69 

5 

9  45 

4  44  43.67 

+2039     0.5 

I.I 

9.5 

0.74 

19 

643 

4  39  45.37 

+2040 16. 1 

I.O 

8.8 

0.69 

6 

941 

4  44  2794 

203843.7    I.I 

9.5 

0.74 

20 

640 

4  39  49-36 

204038.8 

I.O 

8.8 

0.68 

7 

9  37 

4  44  12.55 

203827.6   I.I 

9-4 

0.74 

21 

636 

4  39  53-81 

2041    2.4 

I.O 

8.8 

0.68 

8 

9  33 

4  43  57.49 

2038  12.3!  I.I 

9-4 

0.74 

22 

632 

43958.73    204x26.9 

I.O 

8.8 

0.68 

9 

929 

4  43  42.78 

2037  57.6 

I.I 

9-4 

0.73 

23 

628 

440    4.13 

204152.3 

I.O 

8.8 

0.68 

lO 

925 

4  43  28.43 

+203743.6   I.I 

9.4 

0.73 

24 

624 

4  40  10.00 

+204218.5 

I.O 

8.8 

0.68 

II 

9  20 

4  43  14.44 

2037  30.4!  I.I 

9-4 

0.73 

25 

620 

4  40  16.35 

204245.5 

I.O 

8.8 

0.68 

12 

9  16 

443    0.82 

2037  i8.o|  I.I 

9.4 

0.73 

26 

617 

4  40  23.17 

204313.4 

I.O 

8.7 

0.68 

'3 

9  12 

4  42  4758 

2037   6.3J1.Z 

9.4 

0.73 

27 

613 

4  40  30.45 

204342.1 

I.O 

8.7 

0.68 

'4 

9    8 

4  42  34.72 

203655.3  I.I 

9-4 

0.73 

28 

6  9 

44038.19 

2044 II. 6 

I.O 

8.7 

0.68 

IS 

9    4 

4  42  22.24 

+203645.1J1.1 

9-3 

0.73 

Mar.    I 

6   5 

4  40  46.39 

+204441.9 

I.O 

8.7 

0.68 

i6 

9    0 

442  10.16 

203635.811.1 

9.3 

0.73 

2 

6   I 

4  40  55.05 

204513.1 

I.O 

8.6 

0.67 

17 

856 

4  41  58.48 

203627.31  I.I 

9-3 

0.73 

3 

558 

441    4.17 

204545.0 

I.O 

8.6 

0.67 

z8 

851 

44147-21 

203619.6 

I.I 

9.3 

0.73 

4 

5  54 

4  41  13.74 

204617.7 

I.O 

8.6 

0.67 

19 

847 

4  41  3^3^ 

203612.9 

I.I 

9.3 

0.72 

5 

550 

4  41  23.76 

804651.1 

I.O 

8.6 

0.67 

20 

843 

4  41  25.92 

+2036   7.0 

I.I 

9.3 

0.72 

6 

546 

4  41  34.21 

+204725.3 

I.O 

8.6 

0.67 

21 

839 

4  41  15-90 

2036   1.8 

I.I 

9-3 

0.72 

7 

542 

4  41  45-^1 

2048  0.1 

I.O 

8.6 

0.66 

22 

835 

441    6.32 

203557-5 

I.I 

9.3 

0.72 

8 

539 

4  41  56.45 

204835.7 

I.O 

8.6 

0.66 

33 

831 

44057.17 

203554.1 

I.I 

9.2 

0.72 

9 

5  35 

442    8.23 

2049  12. 1 

I.O 

8.6 

0.66 

24 

827 

4  40  48.46 

203551.7 

I.I 

9.2 

0.72 

10 

531 

4  42  20.44 

204949.1 

I.O 

8.5 

0.66 

25 

823 

4  40  40.20 

+203550.2 

1.0 

9.2 

0.72 

II 

528 

4  42  33.07 

+205026.7 

I.O 

8.5 

0.66 

26 

8  19 

44032.38 

203549-7 

1.0 

9.8 

0.72 

12 

524 

4  42  46.12 

2051   4.9 

I.O 

8.5 

0.66 

27 

815 

4  40  25.02 

2035  50.0 

1.0 

9-2 

0.72 

13 

520 

4  42  59.60 

205143.9 

I.O 

8.5 

0.66 

28 

8  10 

4  40  18.12 

203551.2 

1.0 

9.2  0.71 

14 

5  16;  4  43  13-49 

20  52  23.4 

I.O 

8.4 

0.66 

29 

8    6 

4  40  11.68 

203553.4 

1.0 

9.2  0.71 

15   513 

4  43  27.80 

2053   3.6 

I.O 

8.4 

0.66 

30 

8    2 

440    5-70 

+203556.6  I.O 

9.2 

0.71 

Sept.i6|i825 

6    7    0.09 

+221745.7 

I.O 

8.5 

0.67 

31 

758 

440    0.18 

2036  0.7  1.0 

9.1 

0.71 

17,1821 

6    7  12.82 

22  17  41.2 

I.O 

8.5 

0.67 

Feb.    I 

7  54 

43955-13 

2036  5.7  1.0 

9.1 

0.71 

18^1817 

6    7  25.12 

221736.7 

I.O 

8.5 

0.68 

2 

750 

4  39  50.56 

2036  11.71 1.0 

9.1 

0.71 

1918 14 

6    736.99 

22  1732. 1 

I.O 

8.5 

0.68 

3 

746 

4  39  46.45 

2036  18.6  1.0 

9.1 

0.71 

20i8io|6    748.41 

1 

22  1727.6 

I.O 

8.6 

0.68 

4 

742 

4  39  42.81 

+203626.4  1.0 

9.1 

0.71 

21 18   616    7  59.40 

+22  17  23.1 

I.O 

8.6 

0.68 

5 

738 

4  39  3965 

203635.1  1.0 

9.1 

0.71 

2218   2|6    8    9.95 

22  17  18.7 

I.O 

8.6 

0.68 

6 

7  34  4  39  36.97 

203644.8  1.0 1 9.0  0.71 

231759(6    820.06 

22  17  14.3!  1.0 

8.6 '0.68 

7 

7  30)  4  39  3476 

203655.5  1.0 1 9.0  0.70 

24175516    829.71 

22  17   9.9  1.0 

8.6  i  0.68 

8 

7  26 

4  39  33.02 

2037   7.111.0  9.0 10.70 

25 

17  51 

6    838.91 

22  17   5.6 

I.O 

8.6 

0.69 

9 

7  22 

43931-76 

+2037  i9.6[i.o 

9.0 

0.70 

26 

1747 

6    847.65 

■►22  17     1.4 

I.O 

8.6 

0.69 

10 

719 

4  39  30.97 

2037332 

1.0 

9.0 

0.70 

27 

1743  6    855.94 

22  1657.2 

I.O 

8.6 

0.69 

II 

715 

4  39  30.67 

203747.7 

1.0 

9.0 

0.70 

28 

17406    9    3.77 

22  16  53. 1 

I.O 

8.7 

0.69 

12 

711 

4  39  30.84 

2038  3.0I1.0 

8.9 

0.70 

29  1736  6    9  II. 14 

22  1649.0 

I.O 

8.7 

0.69 

13 

7    7 

4  39  31-48 

203819.311.0 

8.9  '0.69 

3017326    918.06 

22  16  45. 1 

I.O 

8.7 

0.69 

14 

7    3 

43932.60+203836.4 

1.0 

8.9  0.69 

Oct.     1 1728  6    9  24.52 

+22  l64I.2|  1.0 

8.7  0.69 

Stellar  maRn 

itude 

atoc 

>positii 

on.  in  Deo 

ember, 

1913,  —0.2. 

[Bph  14) 


554 


SATURN,  1914. 


FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Oct.     1 

2 

3 
4 
5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 
i6 

17 
i8 

19 

20 

31 
22 

23 
24 
25 
26 
27 
28 
29 

30 
31 

Nov.  I 

2 

3 
4 

5 
6 

7 
8 

9 

10 
II 
12 

13 
14 

15 
16 


Mean 
Time 

of 
Tran- 
sit. 


h  m 


Apparent 

Rigbt 
Aflcensioo. 


9 

5 


738 
724 
7  21 

7  17 
7  13 

7 
7 

7  I 
657 
653 

6  50 
646 
6  42 

638 
634 

630 
626 
6  22 
618 
6  14 

6  10 
6  6 
6    2 

5  58| 
5  54 

550 
5  46;  6 

5  42 

538 

5  34 


h  m 
6 

6 

6 

6 

6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 


Ai>pareiit 
DecUnatioa. 


Hot. 
Par. 


530 
526' 

5  22 
518 

5  M 


6 
6 
6 

6 
6 


5  9 
5  5 
5  I 
4  57 
4  53 

4  49 

4  45 
441 

436 
432 

428 
424 


6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 


9  24-52 

9  30-51 
9  36.03 
9  41.08 
9  45-66 

9  49-77 
9  53-41 
9  56-57 
9  59-26 
10    1.47 

10  3.19 

10  4.43 

10  5.19 

10  5.48 

10  S-29 

10  4.60 

10    3.43 
10    1.77 

9  59-64 
9  57-02 

9  53-92 

9  50-35 
946.31 

9  41-79 
9  36.80 

9  31-34 

9  25-41 

9  1903 
9  12.18 

9    4.88 

8  57.12 
8  48.91 
8  40.25 

8311S 
821.61 


+22 
22 
22 
22 
22 

+22 
22 
22 
22 
22 

-»-22 
22 
22 
22 
22 

+22 
22 
22 
22 
22 

+22 
22 
22 
22 
22 

+22 
22 
22 
22 
22 

+22 
22 
22 
22 
22 


8  11.64+22 
8  1.24  22 
7  50.41  22 
739.15'  22 

7  27.48    22 

I 
7  15.40+22 

7    2.91,  22 

6  50.01  22 

636.71;  22 

6  23.041  22 

6  8.98+22 
5  54.54+22 


ft 


641.2 

637-5 
633.8 
630.3 
626.8 

623.4 
620.2 
6  17. 1 
6  14.2 
6  ti.4 

6  8.7 
6.2 
3-8 
1-5 

5  59-5 

5  57-6 
5  55-9 
5  54-3 
552.8 

551-4 

550.4 

5  49-5 
548.7 
548.2 

547-7 

5  47-5 
547-4 

547-5 
547.8 

548.1 

548.7^ 
549.5! 
5  50.4' 
551.4 
552.6 

553.9 

5  55-4 
557.0 

558.7 

6  0.5 


6 
6 
6 
6 


2.4 

4.5 
6.8 

9.2 

611. 7 

6  14.2 
6  16.9 


Stellar  maKni 


.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 


S 


It 

8.7 
8.8 

8.8 

8.8 

8.8 

8.8 
8.8 
8.8 
8.8 
8.9 

8.9 
8.9 
8.9 
8.9 
8.9 

9.0 
9.0 
9.0 
9.0 
9.0 

9.0 
9.1 
9.1 
9.1 
9.1 

9.1 
9.1 
.0  '9.2 
.0  9.2 
•o|9-2 

I 

.0  9.2 

9.2 
9.2 

9-3 
9-3 

9-3 
9-3 
9-3 
9.3 
9-3 

9-3 
9.4 

9.4 

9.4 
9.4 

9.4 
9.4 


i 


t 

% 


0.69 
0.69 
0.69 
0.69 
0.69 


o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

;o. 
o. 
o. 
o. 
o. 

o. 
o. 

I 


I 


Date. 


Mean 
Time 

of 
Tran- 
sit. 


Nov.  16 

17 
18 

19 

20 


31 
22 

23 
24 
25 
36 

27 
28 

29 
30 

.    I 
2 

3 
4 
5 
6 


Dec 


7 
8 

9 
10 

II 

12 

13 
14 
15 
16 

17 
18 

19 
20 

21 
22 

23 
24 
25 
26 

27 
38 

29 

30 

31 
32 


h  m 
424 
420 
416 
411 

4   7 

4  3 
3  59 
3  55 
350 
346 

342 
338 
3  34 
329 
325 

321 
316 
312 
3  8 
3  4 
3  o 
255 
251 

247 
242 

238 

234 
230 
225 
2  21 

2  17 

3  12 
2    8 

2  4 
2    o 

155 

151 

147 
142 

138 

134 
130 

125 

I  21 

117 
I  12 
I    8 


Apparent 

Right 
Ascension. 


h  m 


6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 

5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 

5 


5  54.54 
5  39-74 
5  24-58 
5  9-06 
4  53-20 

4  3701 
4  30.50 

4  367 
3  46.54 
3  29.12 

3  II-40 

2  53-41 

235-15 
2  16.63 

I  57-87 

I  38.87 
I  19.64 
I    0.19 

o  40.53 
o  20.68 


Apparoit 
Decunatioii. 


+22 
33 
33 
32 
33 

+23 
33 
33 
33 
33 

+33 
32 
32 
23 
33 

+32 
22 
22 
22 
32 


O  0.65  +22 
5940.44  22 

59  20.06J  22 

5859.53  32 
5838.87  33 

58  18.07  +22 

57  57-15!  22 
57  36.12  22 

57  15.00^  33 

5653.80  33 

5632.53+22 
56  11.20  22 

5549.84  22 
55  28.461  22 

55  7-051  22 

54  45.64;+22 

5424.24  22 

54  2.86  22 

53  41.52  22 

53  20.23  22 

52  58.99  +22 
52  37-83  22 

52  16.75  33 
51  55.77  33 
51  34.89  32 

51  I4.X3  +22 
50  53.51  +22 


I* 


Ror. 
Par. 


i 


6 16.9 

619.7 
622.6 

625.5 

628.5 

6317 
634-8 
638.1 
641.4 
644.8 

648.2 

651-7 

655-1 
658.6 

3.3 

5.8 

9.4 

13.0 

16.5 

20.1 

23.8 
27.4 

31-0 
34.6 
38.2 

41.8 
45-4 
48.9 
52-4 
55-9 

59-5 
8   3.0 

8  6.5 

8  9.9 

813.4 

8x6.8 
820.2 
833.6 
837.0 

830.3 

833.7 

837-1 
840.4 

843-7 
847-1 

850.4 
853.7 


$t 


tt 


06^ 


9.4  0.74 


9.4 1 0.74 

9-6  i  0.74 

9-5  0.74 


9-5 

9-5 
9-5 
9-5 
9-5 
9-5 


9-5 

9-5 

9-5 

9 

9 

9 
9 


0.75 

0.75 
0-75 
0.7s 
0.75 
0.75 

0.75 

0.75 
0.75 

.6  0.75 

.6  0.76 

.6  0.76 

.6  0.76 

.6  0.76 

9.6  0.76 

9.6  0.76 


>-6 
^6 
>-6 


o. 
o. 


9.6 
9.6 
9.6  o. 
9.6 
9.6 

9.6 
9.6 

9 
9 
9 


76 
1.76 

76 
1.76 
1.76 

0.76 
o.;6 
0.76 
0.76 
o.7() 


y.t  0.76 

.6  0.76 

.6  0.76 

9.6  0.76 

.6  0.76 

9.6  0.76 

9.6  0.76 

9.6  0.76 
9.6 


9.6 


0.76 
0.76 

1.6  0.76 


-~  — ,  - 
.6  0.76 
0.76 


9 
9.6 

9.6 

9.6 

9 


0.76 
0.76 

.6  0.76 

I 


9.6  0.76 


ude  at  opposition,  in  December,  I9i4t  —0.2. 
[Eph  14] 


URANUS,- 1914. 


555 


FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 
Time 

of 
Tran- 
sit. 

Apparent 

Right 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

• 

a 
1 

II 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

Ascension. 

Apparent 
Dedmatioo. 

Hot. 
Par. 

I 

e 

1 

1^ 

h  m 

h  m     8 

0     /     // 

s 

h  m 

h  m     s 

•     /     // 

// 

II 

s 

May    I 

18  19 

205642.03 

-175634.8 

0.4 

0.12 

June  16 

15  17 

205532.56 

-18   3    1.3 

0.5 

1.8 

0.12 

2 

18  15 

20  56  44.89 

175625.4 

0.4 

0.12 

17 

15  13 

205526.81 

18   326.7 

0.5 

1.8 

0.12 

3 

18  II 

205647-55 

17  56  16.8 

0.4 

0.12 

18 

15    8 

205520.91 

18    352.7 

0.5 

1.8 

0.12 

4 

18    7 

20  56  50.01 

1756    8.9 

0.4 

0.12 

19 

15    4 

205514.85 

18    419.3 

0.5 

1.8 

0.12 

5 

18    3 

205652.28 

1756    1.9 

0.4 

0.12 

20 

15   0 

2055    8.64 

18   456.5 

0.5 

1.8 

0.12 

6 

1759 

205654.35 

-17  5555-7 

0.4 

0.12 

21 

1456 

2055    2.29 

-18    514.2 

0.5 

1.8 

0.12 

7 

17  55 

205656.21 

17  55  50.3 

0.4 

0.12 

22 

1452 

205455.79 

18    542.5 

0.5 

1.8 

0.12 

8 

17  51 

205657.88 

17  5545-8 

0.4 

0.12 

23 

1448 

205449.14 

18    611.3 

0.5 

1.8 

0.12 

9 

1747 

205659-35 

17  5542.1 

0.4 

0.12 

24 

1444 

205442.35 

18    640.7 

0.5 

1.8 

0.12 

lO 

1743 

2057    0.62 

17  55  39-1 

0.4 

0.12 

25 

1440 

205435.43 

18    710.5 

0.5 

1.8 

0.12 

II 

1740 

2057    1.69 

-175537-0 

0.4 

0.12 

26 

1436 

205428.37 

-18    740.8 

0.5 

1.8 

0.12 

12 

1736 

2057    2.57 

175535.7 

0.4 

0.12 

27 

1432 

205421.18 

18  8 II. 7 

0.5 

1.8 

0.12 

13 

1732 

2057    3.25 

175535-2 

0.4 

0.12 

28 

1428 

205413.86 

18  843.1 

0.5 

1.8 

0.12 

14 

17  28 

2057    3.72 

175535.6 

0.4 

0.12 

29 

1424 

2054   6.42 

18  914.9 

0.5 

1.8 

0.12 

IS 

1724 

2057    4.00 

175536.8 

0.5 

0.12 

30 

1420 

205358.85 

18  947.2 

0.5 

1.8 

0.12 

16 

17  20 

2057   4-o8 

-175538.7 

0.5 

0.12 

July  I 

14 16 

205351-17 

-18 10 19.9 

0.5 

1.8 

0.12 

17 

1716 

2057   3-96 

17  5541.5 

0.5 

0.12 

2 

14  12 

205343-37 

181053.0 

0.5 

1.8 

0.12 

18 

17  12 

2057   3-65 

17  5545.1 

0.5 

0.12 

3 

14   8 

205335-46 

18 II  26.5 

0.5 

1.8 

0.12 

19 

17    8 

2057   3.14 

175549.5 

0.5 

0.12 

4 

14   4 

205327.44 

18 12   0.4 

0.5 

1.8 

0.12 

20 

17    4 

2057   2.43 

17  55  54.7 

0.5 

0.12 

5 

14   0205319.31 

18  12  34.7 

0.5 

1.8 

0.12 

21 

17    0 

2057    1.53 

-1756  0.7 

0.5 

0.12 

6|i3  56|20  53ii.o8 

-18 13   9.4 

0.5 

1.8 

0.12 

22 

1656 

2057   0.43 

1756   7.5 

0.5 

O.I3 

7 

13  51  20  53    2.74 

18 13  44.3 

0.5 

1.8 

0.12 

23 

1652 

205659.13 

175615.1 

0-5 

0.12 

8 

1347 

205254.31 

18 14 19.5 

0.5 

1.8 

0.12 

34 

1648 

205657.64 

175623.6 

0.5 

0.12 

9 

1343 

205245.79 

18 14  55.1 

0.5 

1.8 

0.12 

25 

1644 

205655-95 

175632.8 

0.5 

0.12 

10 

1339 

205237.18 

181531.0 

0.5 

1.8 

0.12 

26 

1640 

205654.08 

-175642.8 

0.5 

0.12 

II 

1335 

20  52  28.47 

-18 16   7.2 

0.5 

1.8 

0.12 

27 

1637 

205652.01 

175653.6 

0.5 

0.12 

12 

1331 

205219.68 

18 1643.7 

0.5 

1.8 

0.12 

28 

1633 

205649.74 

1757   5.1 

0.5 

0.12 

13 

1327 

2052  10.81 

18 17  20.4 

0.5 

1.8 

0.12 

29 

16  29 

205647.29 

175717-4 

0.5 

0.12 

14 

1323 

2052    1.86 

18  17  57.4 

0.5 

1.8 

0.12 

30 

1625 

205644.65 

175730-4 

0.5 

0.12 

15 

13  19 

205152.84 

18 1834.6 

0.5 

1.8 

0.12 

31 

16  21 

205641.82 

-175744.2 

0.5 

0.12 

16 

13  15 

205143-74 

-18 19 12.0 

0.5 

1.8 

0.12 

June   I 

16  17 

205638.81 

17  57  58.8 

0.5 

0.12 

17 

13  II 

205134.58 

18 1949.7 

0.5 

1.8 

0.12 

2 

16  13 

205635.62 

17  58 14. 1 

0.5 

0.12 

18 

13   7 

205125.36 

182027.6 

0.5 

1.8 

0.12 

3 

16    9 

205632.24 

175830.2 

0.5 

0.12 

19 

13   2 

2051 16.08 

18  21    5.6 

0.5 

1.8 

0.12 

4 

16    5 

205628.69 

175847.0 

0.5 

0.12 

20 

1258 

2051   6.74 

18  21 43.8 

0.5 

1.8 

0.12 

5 

16    I 

205624.96 

-1759  4-5 

0.5 

0.12 

21 

1254 

205057-35 

-182222.2 

0.5 

1.8 

0.12 

6 

1557 

205621.05 

175922.6 

0.5 

0.12 

22 

1250 

205047.91 

1823   0.7 

0.5 

1.8 

0.12 

7 

1553 

20  56 16.96 

17  5941.4 

0.5 

0.12 

23 

1246 

205038.43 

18  23  39.3 

0.5 

1.8 

0.12 

8 

1549 

205612.70 

18  0  0.9 

0.5 

0.12 

24 

1242 

205028.91 

18  24 17.9 

0-5 

1.8 

0.12 

9 

1545 

2056   8.27 

18  021.2 

0.5 

0.12 

25 

1238 

205019.36 

182456.6 

0.5 

1.8 

0.12 

10 

1541 

2056  3.66 

-18  042.1 

0.5 

0.12 

26 

"34 

2050  9.77 

-182535.3 

0.5 

1.8 

0.12 

II 

1537 

205558-89 

18   I   3.7 

0.5 

1.8 

0.12 

27 

1230 

2050  0.15 

1826 14.1 

0-5 

1.8 

0.12 

12 

1533 

205553-95 

18   125.9 

0.5 

1.8 

0.12 

28 

1226 

204950.51 

182652.9 

0.5 

1.8 

0.12 

13 

1529 

205548.85 

18   148.8 

0.5 

1.8 

0.12 

29 

1222 

204940.86 

182731.7 

0.5 

1.8 

0.12 

14 

1525 

20554358 

18  2  12.4 

0.5 

1.8 

0.12 

30 

12  17 

204931.19 

18  28 10.5 

0.5 

1.8 

0.12 

15 

15  21 

205538.15 

-18  236.6 

0.5 

1.8 

0.12 

31 

12  13 

204921.50 

-182849.3 

0.5 

1.8 

0.12 

16 

15  17 

205532.56 

-18  3    1.3 

0.5 

1.8 

0.12 

Aug.  I 

12   9 

2049  II. 81 

-182928.0 

0.5   1.8 

0.12 

Stellar  magnitude  at  oppos 

ition,  in  August*  19x4, 6.0. 

[Bph 

14] 
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URANUS,  1914. 

FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Aug.    I 

2 

3 
4 
5 
6 

7 
8 

9 

10 

zz 

Z3 

13 
14 
15 
i6 

17 
z8 

19 
30 

2Z 

22 

23 
24 

35 

26 
27 
28 
29 

30 
31 

Sept.  z 

2 

3 

4 

5 
6 

7 
8 

9 

zo 
zz 

Z2 

13 

14 

15 
16 


Mean 

Time 
of 

Tran- 
sit. 


Ai>parcnt 

Risht 
Aacension. 


-fa  m 
2    9 

2    5 
2    I 

57 
53 

49 

45 
41 
37 
32 
28 

24 

20 

16 
12 

8 


420 


o 
056 
052 

048 

043 

039 

035 
03Z 

027 
023 
o  Z9 

015 

O  II 

o    7 

o  3 
9  59 
9  55 
951 

946 
942 

938 
9  34 
930 

9  26 
9  22 
9  18 

9  14 
9  10 

9  6 
9    2 


Apparent 
Declination. 


h  m  s 
2049  1 1 '81 
2049  2. II 
204852.41 
204842.72 
204833.03 

204823.36 
204813.70 
2048  4.05 
204754.43 
204744.84 

204735.28 
204725.75 
2047  16.26 
2047  ^-^ 
204657.42 

204648.07 

4638.77 
204629.54 
204620.37 
204611.86 

2046  2.22 
204553.26 
204544.38 

204535-57 
204526.85 

2045  Z8.22 

2045  9.68 

2045  1-25 
204452.92 

204444.68 

204436.55 
204428.53 

204420.63 
204412.84 

2044  5.17 

2043  57  63 
204350.21 
204342.92 

20433577 
204328.75 

204321.86 
204315.12 
2043  8.52 
2043   2.06 

204255.75 

204249.60 
204243.60 


n 


-182928.0 
Z83O    6.7 

183045-3 
Z83Z23.7 

1832     2.1 
-183240.4 

z8  33  18.5 

183356.5 

183434.3 
1835  12.0 

-183549.5 
183626.7 

X837  3-7 
z8  37  40.5 
Z838Z7.1 

-183853.4 

183929.4 

1840  5.1 
184040.5 

1841  Z5.6 

-z8  41  50-3 
184224.7 

z8  42  58.7 

184332-3 
1844  5-5 

-z8  44  38.3 
Z845ZO.7 
Z84542.6 
Z84614.1 
1846  45.  z 

-z8  47  15-7 
z8  47  45.8 

1848 15.4 

18  48  44.4 

18  49 13.0 

-18  49  41.0 
1850  8.5 

185035-5 
18  51    1.9 

18  51  27.8 

-185153-1 

1852  17.8 
18  52  41.9 

1853  5-4 
185328.3 

■185350.5 
-1854  12. 1 


Hot. 
Par. 


// 


0.5 

0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
05 
0.5 
0.5 

0.5 
0.5 

0.5 

0.5 

0.5 

0-5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0-5 
0-5 
05 

0-5 

0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0-5 

0.5 

0.5 
o-S 

0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 

0.51 


Semidiam. 

S.T.ofSem. 
Pass.  Mer. 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

// 

I 

h    m 

[.8 

O.Z2 

Sept.z6 

9    2 

[.8 

0.12 

17 

858 

t.8 

0.12 

z8 

854 

[.8 

0.12 

19 

850 

[.8 

O.Z2 

20 

846 

[.8 

O.Z2 

2Z 

842 

[.8 

O.Z2 

22 

838 

[.8 

O.Z2 

23 

834 

[.8 

O.Z2 

24 

830 

[.8 

O.Z2 

25 

826 

t.8 

O.Z2 

26 

822 

[.8 

O.Z2 

27 

818 

[.8 

O.Z2 

28 

8z4 

[.8 

O.Z2 

29 

8zo 

[.8 

O.Z2 

30 

8  6 

[.8 

0.12 

Oct.   z 

8   2 

i.8 

O.Z2 

2 

758 

[.8 

0.12 

3 

754 

:.8 

0.12 

4 

750 

.8 

0.12 

s 

746 

.8 

O.Z2 

6 

742 

:.8 

0.12 

7 

738 

.8 

0.12 

8 

734 

.8 

O.I3 

9 

730 

.8 

0.12 

zo 

726 

[.8 

0.12 

IZ 

722 

[.8 

0.12 

Z2 

718 

:.8 

0.12 

13 

714 

:.8 

0.12 

14 

710 

:.8 

0.12 

15 

7  6 

:.8 

O.Z2 

z6 

7   2 

:.8 

0.12 

17 

658 

.8 

0.12 

z8 

655 

.8 

0.12 

19 

651 

[.8 

0.12 

20 

647 

[.8 

0.12 

2Z 

643 

:.8 

0.12 

22 

639 

[.8 

0.12 

23 

635 

[.8 

0.12 

24 

631 

[.8 

0.12 

«5 

627 

[.8 

0.12 

26 

623 

[.8 

0.12 

27 

619 

:.8 

0.12 

28 

61S 

[.8 

0.12 

29 

612 

[.8 

0.12 

30 

6  8 

^7 

0.12 

31 

6   4 

^7 

0.12 

Nov.  I 

6   0 

1 

Apparent 

Right 
Ascensioti. 


h  m     8 
204243.60 

204237.75 
204232.07 
204226.55 
2042  2Z. 20 

2042  16.02 
2042  IZ.OZ 
2042  6.Z7 
2042  Z.5Z 
20  4Z  57.03 

20 4Z  52.73 
204Z48.6Z 
20  4Z  44.67 
204140.91 

204137-34 

204133.96 
204130.77 
20  4Z  27.76 
20  4Z  24.95 
20  4Z  22.33 

20  4Z  Z9.9Z 
2041 17.68 
204ZZ5.65 
20 4Z  Z3.81 
2041 12.  z8 


20  41 
20  4Z 
20  4Z 
204Z 
2041 

20  4Z 
20  4Z 
2041 
2041 
2041 

2041 
20  4Z 
20  4Z 
2041 
2041 

2041 
2041 
2041 
2041 
20  4Z 

2041 
2041 


10.75 
952 
8.48 

7-65 
703 

6.61 
6.40 
6.40 
6.60 
7.01 

7.64 

8.47 

9-51 
10.76 

12.28 

Z3-88 

1575 

17-83 

20.  Z2 
22. 6Z 

25-31 
28.22 


Apparent 

Bor. 

Declination. 

Par. 

•     /     /f 

-Z854Z2.Z 

0-5 

185433.1 

0.5 

i8  54  53-4 

0.5 

1855Z3.1 

0.5 

i8553a.i 

0.5 

-18  55  5<M. 

0.5 

Z856  8.0 

0.5 

z8  56  25.0 

0.5 

z8  56  41.3 

0.5 

18  56  56.8 

0.5 

-Z857Z1.6 

0.5 

185725.8 

0.5 

185739-2 

0.5 

185751-9 

0.5 

1858  3.9 

0.5 

-18  58 15.  z 

0.5 

z8  58  25.6 

0.5 

185835-3 

0.5 

185844-3 

0.5 

185852.5 

0.5 

-Z859  0.0 

0.5 

Z859   6.8 

0.5 

Z859Z2.8 

0.5 

z8  59 18.0 

0.5 

z8  59  88.5 

0.5 

-z8  59  86.2 

0.5 

Z85929.1 

0.5 

Z8593Z.2 

0.5 

185932.6 

0.5 

185933.2 

0.5 

-185933-0 

0.5 

185932.0 

0.5 

185930.2 

0.5 

185927-7 

0.4 

z8  59  24.4 

0.4 

-z8  59  20.2 

0.4 

Z859ZS.2 

0.4 

1859  9-5 

0.4 

1859  30 

0.4 

185855-7 

0.4 

-Z85847.6 

0.4 

z8  58  38.8 

0.4 

185829.3 

0.4 

18  58 18.8 

0.4 

1858  7.5 

0.4 

-185755-4 

0.4 

-z8  57  42.5 

0.4 

6 
E 
ft 


'4 


I    s 

0.12 

o.ia 
0.12 

jo.12 

0.12 

1 
1 0.12 

0.12 

o.ia 

0.12 

0.12 

O.I3 

0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 


0.12 
0.12 
0.12 
0.12 

O.I3 

0.12 
0.12 

O.I3 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
O.I3 
O.I3 
0.12 
O.I3 

0.12 
0.12 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mran 

Time 
of 

Tran- 
tit. 

A|>parcnt 
Right 

Apparent 
Dedlnatioa. 

Hot. 
Par. 

If 

• 

a 

•3 

1 

S.  T.  of  Sem. 
Pass.  Mer. 

Date. 

Mean 

Time 

of 

Tran- 
sit. 

h  m 

Apparent 

Ricbt 
Ascension. 

Apparent 

Hot. 
Par. 

g 

•9 

1 

S.T.ofSem. 
Pass.  Mer. 

h  m 

h  m     8 

•     /     // 

8 

h  m     8 

•     ^      // 

s 

Jan.    o 

13  17 

7  57    S-79 

+20  r6 19.8 

0.3 

1.3 

0.09 

Fcb.15 

10  II 

7  51  54.28 

+2031    7.0 

0.3 

1.3 

0.09 

I  ;i3 13 

7  56  5909 

201638.9 

0.3 

1.3 

0.09 

x6 

10    7 

7  51 48.43 

303133.8 

0.3 

1.3 

0.09 

3 

13    9 

7  56  52.35 

30  x6  58.0 

0.3 

1.3 

0.09 

17 

10   3 

75142.66 

203140.3 

0.3 

1-3 

0.09 

3 

13    5 

75645-57 

201717.3 

0.3 

1.3 

0.09 

x8 

9  59 

7  51  36.97 

203156.7 

0.3 

1.3 

0.09 

4 

13    I 

75638-75 

ao  17  36.8 

0.3 

1-3 

0.09 

19 

9  55 

75131.37 

3032  12.8 

0.3 

1.3 

0.09 

5 

1257 

75631-89 

+30 17  56.4 

0.3 

1-3 

0.09 

20 

951 

7  51  25.85 

+203228.7 

0.3 

1.3   0.09 

1 

6 

"53 

75635.00 

ao  18 16.0 

0.3 

1.3 

0.09 

21 

9  47 

7  51  20.43 

20  32  44.3 

0.3 

1.3   0.09 

•• 

1249 

7  56  18.08 

201835.7 

0.3 

1-3 

0.09 

22 

943 

75115.10 

203259.7 

0.3 

1.3   0.09 

8 

1244 

75611.13 

ao  18  55.5 

0.3 

1.3 

0.09 

23 

939 

751   9.86 

203314.9 

0.3 

1-3 

0.09 

9 

12  40 

756  4.16 

ao  19 15.3 

0.3 

1*3 

0.09 

24 

935 

751   4.72 

303339.8 

0.3 

1-3 

0.09 

10  12  36 

75557-16 

+«oi935.a 

0.3 

1-3 

0.09 

25 

931 

7  50  59-68 

+303344.5 

0.3 

1-3 

0.09 

II    12  32 

7  55  50-15 

201955.3 

0.3 

1.3 

0.09 

26 

927 

7505474 

20  33  58.9 

03 

1-3 

0.09 

12    12  28 

7  5543" 

303015.3 

0.3 

1.3 

0.09 

27 

923 

7  50  49.90 

303413.1 

0.3 

1.3 

0.09 

13    12  24 

75536.08 

ao  3035.2 

0.3 

1.3 

0.09 

28 

919 

7  50  45- 16 

303436.9 

0.3 

1.3 

0.09 

I4!l2  20 

1 

7  55  *902 

aoao55.3 

0.3 

1.3 

0.09 

Mar.  I 

915 

75040.53 

203440.5 

0.3 

1-3 

0.09 

15    12  16 

755*1.95 

+aoai  X5.4 

0.3 

1.3 

0.09 

2 

9x1 

75036.01 

+2034537 

0.3 

1.3 

0.09 

16    12   12 

7  55  M.88 

302135.5 

0.3 

1-3 

0.09 

3 

9   7 

75031.60 

2035  6.7,0.3 

1.3 

0.09 

17    12     8 

7  55   7.81 

203155.6 

0.3 

1-3 

0.09 

4 

9   2 

75027.30 

303519.4  0.3 

1.3 

0.09 

18 

13     4 

7  55  0.73 

30  33  15.8 

0-3 

1-3 

0.09 

5 

858 

75023.11 

203531.8 

0.3 

1.3 

0.09 

19 

13     0 

7  54  53.66 

202235.9 

0.3 

1.3 

0.09 

6 

854 

7  50 19-04 

2035439 

0.3 

1-3 

0.09 

20 

II  56 

75446.59 

+ao93  56.0 

0.3 

1-3 

0.09 

7 

850 

7  50 1509 

+2035557 

0.3 

1-3 

0.09 

21 

1152 

7  5439-53 

3033x6.1 

0.3 

1.3 

0.09 

8 

846 

750x1.25 

3036   7.210.3 

1.3 

0.09 

22 

II  48 

75432.48 

303336.1  0.3 

1-3 

0.09 

9 

843 

750  7-53 

3036x8.30.3 

1-3 

0.09 

23 

II  44 

7  54  25.45 

302356.1,0.3 

1.3 

0.09 

xo 

839 

750  3.93 

303639.3 

0.3 

1.3 

0.09 

24 

II  40 

7  54 18.43 

20  34 16.0 

0.3 

1.3 

0.09 

XI 

^3S 

750  0.45 

203639.7 

0.3 

1-3 

0.09 

25 

II  36 

7  54  "43 

+302435.9 

0.3 

1.3 

0.09 

X2 

831 

7495709 

+203650.0 

0.3 

1.3 

0.09 

36 

II  32 

7  54  4.46 

203455.7 

03 

1-3 

0.09 

13 

827  7  49  53-86 

203659.9 

0.3 

1.3 

0.09 

27 

II  28 

7  53  57.51 

303515.5  0.3 

1.3 

0.09 

14 

8  23  7  49  50.75 

2037   9.5 

0.3 

1.3 

0.09 

38 

II  23 

7  53  50.60 

203535.3  0.3 

1.3 

0.09 

15 

819  7  4947-77 

2037x8.7 

0.3 

1.3 

0.09 

29 

II  19 

7  53  43-72 

302554.8 

0.3 

1.3 

0.09 

x6 

8x5 

7  49  44.91 

ao  37  37.6 

0.3 

1.3 

0.09 

30 

"  IS 

7  53  36.87 

+303614.3;  0.3 

1.3 

0.09 

17 

8  ix|  7  49  43.18 

+203736.3 

0.3 

1.3 

0.09 

31 

II  II 

7  53  30.06 

303633.7 

0.3 

1.3 

0.09 

x8 

8   7|  7  49  39.58 

2037445 

0.3 

1.3 

0.09 

Feb.    I 

II    7 

7  53  *3.«9 

303652.9 

0.3 

1.3 

0.09 

19 

8  3^ 

74937.11 

80  37  52.4 

0.3 

1.3 

0.09 

2 

"    3 

7  53  16.57 

3027  12. 1 

0.3 

1-3 

0.09 

30 

7  59 

7  49  34.77 

2038  0.0 

0.3 

1.3 

0.09 

3 

1059 

7  53   9.89 

30  27  3 1 . 1 

0.3 

1-3 

0.09 

31 

7  55 

74932.57 

3038   7.2 

0.3 

1-3 

0.09 

4 

1055 

7  53   3.26  +203750.0 

0.3 

1-3 

0.09 

33 

751 

74930.50 

+3038x4.1 

0.3 

1.3 

0.09 

5 

1051 

7  52  56.68 

9028    8.7 

0.3 

1.3 

0.09 

23 

7  47  74928.56 

303820.6 

0.3 

1.3 

0.09 

6 

1047 

75250.16 

303837.3 

0.3 

1.3 

0.09 

24 

7  43 

74926.76 

303836.8 

0.3 

1.3 

0.09 

7 

1043 

7  5«  43.69 

302845.7 

0.3 

1.3 

0.09 

25 

7  39 

7492509 

203832.7 

0.3 

1-3 

0.09 

8 

1039 

75237.28 

3039    4.0 

0.3 

1-3 

0.09 

36 

7  35 

74923.56 

203838.2 

0.3 

1.3 

0.09 

9 

1035 

7  52  30.94 

+303933.1 

0.3 

1-3 

0.09 

37 

731 

74922.17 

+203843.4 

0.3 

1.3 

0.09 

10 

10  31 

7  53  24.66 

ao  39  40.0 

0.3 

1-3 

0.09 

38 

727 

7  49  30.92 

203848.2 

03 

1.3 

0.09 

II 

10  27  7  5t  18.44 

302957.8  0.3 

1.3 

0.09 

29 

723 

7  49  19.80 

203852.610.3 

1.3 

0.09 

12 

1023  75212.29 

2030x5.4  0.3 

1.3 

0.09 

30 

719 

7  49  18.83 

203856.6  0.3 

1.3 

0.09 

^3 

10  19'  7  5a    6.31 

203032.8 

0.3 

1.3 

0.09 

3^ 

715 

74917.99 

2039  0.3  0.3 

1-3 

0.09 

14 

10  15 

7  53   0.3 1 

+30  30  50.0 

0.3 

1-3 

0.09 

Apr.  I 

711 

74917.30 

+2039  3.6,0.3 

1.3 

0.09 

15 '10  11!  7  51  54.28 

1 

+2031     7.0 

0.3 

1-3 

0.09 

3 

7   7 

7  49 16.74 

+2039   6.6|o.3 

1.3 

0.09 
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FOR  TRANSIT  AT  WASHINGTON. 


Mean 

a      S  ti 

Mean 

I 

■ 

i 

•a 

9i 

Date. 

Time 
of 

Tran- 
sit. 

Afvparent 

Right 
Ascennon. 

Apparent 
Declinatian. 

Hor. 
Par. 

n 

t 

cos 

03^ 

Date. 

Time 
of 

Tran- 
sit. 

Apparent 

Right 
Aaoenskm. 

Apparent 
Declination. 

Hot. 
Par. 

hi 

h  m 

h  m     8 

0/1/ 

8 

h  m 

h 

m     8 

0     /      // 

$$ 

s 

Apr.    I 

7  " 

7  49  17-30 

+2039    3.6 

0.3 

1-3 

0.09 

Nov.  16 

1628 

8 

10   4.18 

+19  43  14.8 

0.3 

1-3 

o.og 

a 

7    7 

7  49  16.74 

2039   6.6 

0.3 

1-3 

0.09 

17 

1624 

8 

10    3.18 

19  43  30.9 

0.3 

1-3 

O.oq 

3 

7    3 

7  49  16.33 

2039   9.3 

0.3 

1-3 

0.09 

18 

1620 

8 

10   0.05 

X9  43  27.4 

0.3 

1-3 

0.09 

4 

659 

7  49  16.05 

2039  11.4 

0.3 

1-3 

O.C9 

19 

16  16 

8 

9  57-78 

19  42  34-3 

0.3 

1-3 

0.09 

5 

65s 

7  49  15-92 

203913.3 

0.3 

1-3 

0.09 

30 

16  12 

8 

9  55-38 

19  42  41.7 

0.3 

1-3 

0.09 

6 

652 

74915-92 

+203914.8 

0.3 

1-3 

0.09 

21 

16   8 

8 

9  52.85 

+194249.4 

0.3 

1.3 

0.09 

7 

648 

7  49  16.07 

203915.9 

0.3 

1-3 

0.09 

33 

16   4 

8 

950.19 

194257-6 

0.3 

1-3 

0.09 

8 

644 

7  49  16.35 

203916.7 

0.3 

1-3 

0.09 

23 

16   0 

8 

9  4740 

1943   6.2 

0.3 

1-3 

0.09 

9 

640 

74916.78 

2039  17. 1 

0.3 

1-3 

0.09 

24 

1556 

8 

944.48 

1943  15-2 

0.3 

1-3 

0.09 

10 

636 

74917.34 

3039  17. 1 

0.3 

1-3 

0.09 

25 

1552 

8 

941-43 

19  43  34.6 

0.3 

1-3 

0.09 

II 

632 

7  49  18.04 

+2039  16.8 

0.3 

1-3 

0.09 

26 

1548 

8 

9  38.26 

+19  43  34.3 

0.3 

1-3 

0.09 

la 

628 

7  49  18.88 

3039  16. 1 

0.3 

1-3 

0.09 

37 

1544 

8 

9  34-97 

194344-5 

0.3 

1-3 

0.09 

13 

6  24 

7  49  19-86 

203915.0 

0.3 

1-3 

0.09 

38 

1540 

8 

9  31-55 

194355-0 

0.3 

1-3 

0.09 

14 

6  20 

7  49  20.98 

203913.6 

0.3 

1-3 

0.09 

39 

1536  8 

9  38.0X 

1944   5-9 

0.3 

1-3 

0.09 

15 

616 

74922.24 

2039  II. 8 

0.3 

1-3 

0.09 

30 

1532 

8 

924.35 

1944x7.2 

0.3 

1.3 

0.09 

Oct.  16 

1829 

8   957.12 

+194240.7 

0.3 

1-3 

0.09 

Dec.  X 

1528 

8 

920.57 

+194428.9 

0.3 

1-3 

0.09 

17 

1825 

8   9  59-45 

194233.4 

0-3 

1-3 

0.09 

3 

1524 

8 

9  16.68 

19  44  40.9 

0.3 

1-3 

0.09 

18 

1822 

8  10   1.63 

194226.5 

0.3 

1-3 

0.09 

3 

1520 

8 

9  12.67 

1944  53-3 

0.3 

1-3 

0.09 

19 

18  18 

810  3.68 

19  42  20.0 

0.3 

1-3 

0.09 

4 

15  16 

8 

9   8.54 

1945    6.0 

0.3 

1-3 

0.09 

30 

18  14 

810   5.59 

19  42  13.9 

0.3 

1-3 

0.09 

5 

15  12 

8 

9   4-30 

1945x9.1 

0.3 

1-3 

0.09 

31 

18  XK> 

810   7.36 

+1942   8.3 

0.3 

X-3 

0.09 

6 

15   8 

8 

8  59-95 

+194532.5 

0.3 

1.3 

0.09 

33 

18    6 

8  10  8.99 

1942   31 

0.3 

1.3 

0.09 

7 

15    4 

8 

855.49 

19  45  46.2 

0.3 

1-3 

0.09 

23 

18     3 

8  10 10.48 

19  41  58.4 

0.3 

1-3 

0.09 

8 

15    0 

8 

8  50.93 

1946   0.3 

0.3 

1.3 

0.09 

24 

1758 

8  10 11.83 

19  41  54.1 

0.3 

1-3 

0.09 

9 

1456 

8 

846.25 

19  46  14.7 

0.3 

1.3 

0.09 

25 

1754 

810x3.04 

19  41  50.2 

0.3 

1-3 

0.09 

10 

1452 

8 

841.47 

194629.5 

0.3 

1-3 

0.09 

26 

1750 

8  1014.11 

+19  41  46.7 

0.3 

1-3 

0.09 

XI 

1448 

8 

836.59 

+194644.6 

0.3 

1-3 

0.09 

27 

1746 

8  10 15.04 

194143-7 

0.3 

1-3 

0.09 

13 

1444 

8 

831.60 

1947   0.0 

0.3 

1.3 

0.09 

28 

1743 

81015.83 

19  41 41. 1 

0.3 

1-3 

0.09 

13 

1440 

8 

836.51 

194715-7 

0.3 

1-3 

0.09 

29 

1739 

81016.48 

19  41 39-0 

0.3 

1-3 

0.09 

14 

1436 

8 

821.33 

194731-7 

0.3 

1.3 

0.09 

30 

1735 

8  10  16.99 

194137-3 

0.3 

1-3 

0.09 

15 

1432 

8 

8  16.05 

19  47  48.0 

0.3 

1.3 

0.09 

31 

17  31 

81017.35 

+19  41  36.0 

0.3 

1-3 

0.09 

16 

1428 

8 

810.68 

+1948   4.5 

0.3 

1-3 

0.09 

Nov.   I 

1727 

81017.58 

194135-1 

0.3 

1-3 

0.09 

17 

1424 

8 

8    5.23 

19  48  21.4 

0.3 

1-3 

0.09 

3 

1723 

8  10  17.66 

194134-7 

0.3 

1-3 

0.09 

18 

1420 

8 

7  59-67 

194838.5 

0.3 

1-3 

0.09 

3 

17  19 

8  1017.60 

19  41  34-7 

0.3 

1-3 

0.09 

19 

14  16 

8 

7  54.03 

194855-9 

0.3 

1-3 

0.09 

4 

17  IS 

8  10x7.40 

19  41 35-2 

0.3 

1-3 

0.09 

20 

14  12 

8 

748.31 

194913-5 

0.3 

1-3 

0.09 

5 

17 II 

8  1017.06 

+19  41  36.1 

0.3 

1-3 

0.09 

31 

14   8 

8 

742.51 

+19  49  31.4 

0.3 

1-3 

0.09 

6 

17    7 

810x6.59 

19  41  37-5 

0.3 

1-3 

0.09 

32 

14   4 

8 

7  36.63 

194949.6 

0.3 

1-3 

0.09 

7 

17    3 

8  10  15.97 

19  41  39-3 

0.3 

1-3 

0.09 

23 

14  o'8 

1 

730.68 

1950  8.0 

0.3 

1-3 

0.09 

8 

1659 

8  1015.22 

19  41 41.5 

0.3 

1-3 

0.09 

24 

13  56,  8 

7  2465 

19  50  26.6 

0.3 

"•3 

0.09 

9 

1655 

8  10  X4.32 

19  41  44.1 

0.3 

1.3 

0.09 

25 

1352,8 

1 

7  18.55 

195045-4 

0.3 

1-3 

0.09 

10 

16  51 

8  10  13.29 

+19  41 47.2 

0.3 

1-3 

0.09 

26 

13488 

7  12.38 

+19  51    4.4 

0.3 

1-3 

0.09 

II 

1647 

8  10 12.12 

19  41  50.7 

0.3 

1-3 

0.09 

27 

134418 

7   6.14 

195123.7 

0.3 

1-3 

0.09 

12 

1644 

8  10  X0.81 

194154-7 

0.3 

1-3 

0.09 

28 

13398 

6  5984 

195x43.1 

0.3 

1-3 

0.09 

13 

1640 

8  10  9.36 

194159-1 

0.3 

1-3 

0.09 

29 

1335 

8 

653-48 

1953   2.7 

0.3 

1-3 

0.09 

14 

1636 

810   7.77 

1942   3.9 

0.3 

1-3 

0.09 

30 

13  31 

8 

647.06 

195333.4 

0.3 

1-3 

0.09 

15 

1632 

8  10   6.04 

+1943    9.1 

0.3 

1-3 

0.09 

31 

1327  8 

640.58 

+195343.3 

0.3 

1-3 

0.09 

16 

1628 

810   4.18 

1-19  43  I4.8|  0.3 

1-3 

0.09 

32  13  23J  8 

6  34-05 

+1953   2.3 

0.3 

J. 3 

0.09 

Stellar  magnitude  at  opposition,  in  January,  1915,  7.7. 
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ECLIPSES,  1914.  . 


In  the  year  1 914  there  will  be  four  eclipses,  two  of  the  Sun  and  two  of  the  Moon. 
I. — An  AnntUar  Eclipse  of  the  Sun,  191 4,  February  24,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 


m 


Greenwich  mean  time  of  6  in  right  ascension,  February  24  11   15  53.9 


m 


Sun  and  Moon's  R.  A.  22  29  20.02 


Hourly  motions  9.49  and  1 10.05 


tt 


If 


Sun's  declination  9  29  28.8   S. 

Moon's  declination       10  27    8.2   S. 
Sun's  equa.  hor.  parallax  8.9 

Moon's  equa.  hor.parallax  54  35.3 


Hourly  motion  o  55.4  N. 

Hourly  motion  13  38.5  N. 

Sun's  true  semidiameter  16    9.3 

Moon's  true  semidiameter  14  51.8 


CIRCUMSTANCES  OF  THE  ECU  PS  E. 


Greenwich  Mean 
Time. 

d       h        m 

24      9  45.6 

Longitude  from 
Greenwich. 

108    I.I  E. 

Latitude. 

0         ' 

62  41.7  s. 

24  II  34-5 

30  54.6  W. 

77  35.0  S. 

24  12  51.8 

•  •   •       *  ■   ■ 

90  41.5  W. 

■    •       •   •   • 

42  512  s. 

24  14  40.5 

125  lo.o  W. 

9  33.5  S. 

Eclipse  begins  Feb. 

Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 

II. — A  Partial  Eclipse  of  the  Moon,  191 4,  March  11,  visible  at  Washington;  the 
beginning  visible  generally  in  Europe,  Africa,  and  North  and  South  America;  the 
ending  visible  generally  in  western  Europe,  western  Africa,  North  and  South 
America,  and  throughout  the  central  and  eastern  portions  of  the  Pacific  Ocean. 


ELEMENTS  OF  THE  ECLIPSE, 


m 


Greenwich  mean  time  of  ^  in  right  ascension,  March  11  16  42  51.9 

h     m        8  8 

Sun's  right  ascension      23  26    6.49  Hourly  motion  9.19 

Moon's  right  ascension  11  26    6.49  Hourly  motion  133-65 


*r 


Sun's  declination  3  39  27.0  S.  Hourly  motion 

Moon's  declination  3     2  44.3  N.  Hourly  motion 

Sun's  equa.  hor.  parallax  8.9        Sun's  true  semidiameter 

Moon's  equa.  hor.  parallax  61   1 1.4        Moon's  true  semidiameter 

CIRCUMSTANCES  OF  THE  ECLIPSE. 


o  58.9  N. 

18  4.5  S. 

16  5.6 

16  39.6 


Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


March 


^  Greenwich  Mean  Time. 


Contacts  of  Shadow 
with  Moon's  limb. 

Angles  of  position 
from  the  north  point 

First 

0 

88  to  E. 

Last 

30  to  W. 

d       h         m 

II  13   40.7 

II  14  41.8 

II  16    12.9 

II  17   44.0 

II  18  45-1  . 


The  Moon  being  in  the  xemth 
in  kmeitude 
from  Greenwich,  and  in  latitode. 

O  /  •  / 


38  58  w. 
82  56  w. 

Magnitude  of  the  eclipse  =  0.916  (Moon's  diameter  =  i.o). 
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III. — A  Total  Eclipse  of  the  Sun,  1914,  August  20-2 1,  Washington  being  just 

within  the  eclipse  limits. 

ELEMENTS  OF  THE  ECLIPSE. 

d      h      m        8 

Greenwich  mean  time  of  6  in  right  ascension,  August  20  23  54  55.2 

h      m        s  ft  t 

Sun  and  Moon's  R.  A.      9  59    2.34  Hourly  motions  9.26  and  132.48 


ti 


Sun'sMedination            12  19  29.6  N.  Hourly  motion               o  49.7  S. 

Moon's  declination         13     9  44.3  N.  Hourly  motion              15  15.9  S. 

Sun's  equa.  hor.  parallax            S.y  Sun's  true  semidiameter      15  48.7 

Moon's  equa.  hor.  parallax  59  17.9  Moon's  true  semidiameter  16    8.7 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Onenwich  Mean  Loadtude  from 

Time.  Greenwich.  Latitude, 

d       h       m  •        '  •         ' 

Eclipse  begins               Aug.  20  22  12.0  79  36.3  W.  53  49.6  N. 

Central  eclipse  begins  20  23  26.1  121  11.9  W.  71  23.4  N. 

Central  eclipse  at  noon  20  23  54.9  2    4.2  E.  70  52.5  N. 

Central  eclipse  ends  21     i  42.8  70  35.8  E.  23  44.7  N. 

Eclipse  ends  21     2  56.7  47  28.3  E.  3  57.2  N. 

IV. — A  Partial  Eclipse  of  the  Moon,  191 4,  September  3-4,  invisible  at  Wash- 
ington; the  beginning  visible  generally  in  western  North  America,  the  Pacific 
Ocean,  eastern  Asia,  Australia,  and  Oceanica;  the  ending  visible  generally  in  the 
central  and  western  portions  of  the  Pacific  Ocean,  Asia,  Australia,  the  Indian 
Ocean,  and  the  extreme  east  of  Africa. 

ELEMENTS  OF  THE  ECLIPSE. 

d      h     m        s 

Greenwich  mean  time  of  ^  in  right  ascension,  September  4    2  27  25.0 

h      m        s  s 

Sun's  right  ascension        10  50  36.77  Hourly  motion  9.04 

Moon's  right  ascension     22  50  36.77  Hotu'ly  motion  110.64 


//  /      ff 


Greenwich  Mean  Time. 


Sun's  declination  7  22  13.0  N.  Hourly  motion  o  55.2  S. 

Moon's  declination  6  49  4.8  S.  Hourly  motion  14  20.9  N. 

Sun's  equa.  hor.  parallax  8.7  Sun's  true  semidiameter  15  51.8 

Moon's  equa.  hor.  parallax   55  12.9  Moon's  true  semidiameter  15     2.0 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

d      h        m 

Moon  enters  penumbra  Sept.     3  23     1.3 

Moon  enters  shadow  4    o  16.3 

Middle  of  the  eclipse  4     i  54.7 

Moon  leaves  shadow  4    3  33.1 

Moon  leaves  penumbra  4    4  48.1 

Conucts  of  Shadow  Angles  ol  position  The  Moon  being  in  the  zenith 

with  Moon's  limb.         from  the  north  point.  in  longitude 

from  Greenwich.  and  in  latitude. 

O  9  f  O  / 

First  94toE.  174  47  E.  7  20  S. 

Last  150  to  W.  126  58  E.  6  33  S. 

Magnitude  of  the  eclipse =0.864  (Moon's  diameter  =  i.o). 
The  regions  within  which  the  eclipses  of  the  Sun  are  visible  are  laid  down  on 
the  accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the  Greenwich 
mean  time  of  beginning  and  ending  at  any  place  may  be  found  with  an  uncertainty 
which  will  vary  from  three  or  four  minutes  for  a  high  Sun  to  fifteen  or  twenty 
minutes  when  the  Sun  is  near  the  horizon. 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE  OF  THE  SUN,  1914, 

FEBRUARY  24. 


GoordinAtM  of  Center 

Radins  of  Penumbra 

of  Shadow  on 

Direction  of  Axis  of  Shadow. 

and  ^ladow  on 

Grcenwidi 
Mem 
Time. 

Pundamentnl  Plane. 

X 

y 

1 

Log  ain  d           Log  cos  d 

i« 

h 

h 

h     m 

• 

r 

9  40 

-0.72592 

-1 .43 1 76 

-9.21817 

-»^.99399 

141 

38.6 

+0.56957 

+0.02354 

50 

0.65022 

1.39292 

9.21806 

9.99399 

144 

8.6 

0.56959 

O-O2356 

10     0 

-0.57452 

-1.35407 

-9.21795 

+9-99399 

146  38.6 

+0.56961 

+0.02357 

10 

0.49883 

1-31522 

9.21783 

999400 

149 

8.6 

0.56963 

0.02359 

20 

0.42312 

1.27636 

9.21772 

9-99400 

151 

38.7 

0.56965 

0.02361 

30 

0.34742 

1-23750 

9.21761 

9.99400 

154 

8.7 

0.56966 

0.02363 

40 

0.27172 

1. 1 9863 

9.21750 

9.99401 

156  38.7 

0.56968 

0.02364 

50 

0.19602 

1. 1 5976 

9.21739 

9.99401 

159 

^,7 

0.56970 

0.02366 

II     0 

-0.12033 

-1. 1 2088 

-9.21728 

+9.99401 

161 

38.8 

+0.56971 

•fO.02367 

10 

-0.04464 

1.08200 

9.21716 

9.99402 

164 

8.8 

0.56972 

0.02369 

20 

40.03 105 

1. 0431 1 

9.21705 

9-99402 

166 

38.8 

0.56974 

0.02370 

30 

0.10674 

1. 0042 1 

9.21694 

9.99402 

169 

8.9 

0.56975 

0.02372 

40 

0.18243 

0.96532 

9.21683 

9.99402 

171 

38.9 

0.56977 

0.02373 

50 

0.2581 1 

0.92641 

9.21672 

9.99403 

174 

8.9 

0.56978 

0.02374 

12     0 

+0.33379 

-0.88750 

-9.21660 

+9.99403 

176  38.9 

+0.56979 

+0.02375 

10 

0.40947 

0.84859 

9.21649 

9.99403 

179 

9.0 

0.56980 

0.02377 

20 

0.48514 

0.80968 

9.21638 

9.99404 

181 

39.0 

0.56981 

0.02378 

30 

0.56082 

0.77075 

9.21627 

9.99404 

184 

9.0 

0.56982 

0.02379 

40 

0.63648 

0.73183 

921615 

9.99404 

186 

39.0 

0.56983 

O.O23S0 

50 

O.71215 

0.69290 

9.21604 

9.99405 

189 

9.1 

0.56984 

0.02381 

13     0 

+0.78781 

-0.65396 

-9.21593 

+9.99405 

191 

39.1 

+0.56985 

+0.02381 

10 

0.86347 

0.61502 

9.21582 

9.99405 

194 

9.1 

0.56986 

0.02382 

20 

0.93913 

0.57608 

9.2157I 

9.99406 

196 

39.2 

0.56987 

0.02383 

30 

1. 01 478 

0.53713 

9.21559 

9-99406 

199 

9.2 

0.56987 

0.02384 

40 

1.09043 

0.49818 

9.21548 

9.99406 

201 

39.2 

0.56988 

0.02384 

50 

1. 16607 

0.45922 

9.21537 

9.99407 

204 

9.2 

0.56989 

0.01385 

14     0 

+I.2417I 

-0.42027 

-9.21526 

+9.99407 

206 

39.3 

+0.56989 

+0.02385 

10 

I -3 1 734 

0.38130 

9.21514 

9.99407 

209 

9.3 

0.56990 

0.02386 

20 

1.39298 

0.34234 

9.21503 

9.99407 

211 

39-3 

0.56990 

0.02386 

30 

1.46860 

0.30336 

9.21492 

9.99408 

214 

9.3 

0.56990 

0.02387 

40 

1.54422 

0.26439 

9.21480 

9.99408 

216 

39-4 

0.56991 

0.02387 

50 

+1. 61984 

-0.22541 

-9.21469 

+9.99408 

219 

9.4 

+0.56991 

+0.02387 

Logx' 

for 

X  Minute. 

Logy' 

for 

I  Minute. 

tog/«' 

for 

X  Minute. 

Log  Tangents  of  Ansies  of  Cones. 

Greenwidi  Mean 
Time. 

Penumbra. 

Shadow. 

h      m 

9    0 

10  0 

11  0 

12  0 

13  0 

14  0 

15  0 

+7.8791 

7.8791 

7.8791 

7.8790 

7.8789 

7.8787 
+7.8786 

+7.5890 

7.5894 
7.5897 
7.5901 

7-5904 
7.5906 

+7.5909 

+I.I762 
1. 1762 
1. 1762 
1. 1762 
1. 1762 
1. 1762 

+I.I762 

+7.67431 
7.67430 
7.67430 
7.67430 
7.67429 

7.67429 
+7.67428 

+7.67214 

7.67214 

7.67213 

7.67213 
7.67212 

7.67212 

+7.67212 

NoTtt.^-Geographical  positions,  central  line,  etc.,  are  not  given  for  this  eclipse. 
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BESSELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE  OF  THE  SUN,   1914, 

AUGUST  20-2 1. 


Coordimtes  of  Center 

1       Radius  of  Penumbra 

of  Shadow  on 

Direction  of  Axis  of  Shadow.              1            and  Shadow  on 

Grccnwidi 

MCMl 

Fundamental  Plane. 

Pundamcntal  Plane. 

Time. 

X 

y 

Log  sin  4f 

Logooaif 

ft 

h 

h 

h     m 

•         f 

22    10 

-0.88677 

+1. 27641 

+9.33004 

+9.98984 

33 

I    41.6 

+0.54036 

-0.00553 

20 

0.80226 

1.23575 

9.32996 

9.98984 

334  ".7 

0.54035 

0.00554 

30 

0.71774 

1. 19508 

9.32988 

9.98985 

336  41.7 

0.54034 

0.00554 

40 

0.63322 

I.15441 

9.32981 

9.98985 

339  "7 

0.54033 

0.00555 

50 

0.54870 

1^11373 

9.32973 

9.98985 

341  41.8 

0.54032 

0.00556 

23      0 

-0.46418 

+1.07304 

+9.32965 

+9.98986 

344  "8 

+0.54031 

-0.00558 

10 

0.37966 

1.03234 

9.32958 

9.98986 

346  41.9 

0.54030 

0.00559 

20 

0.29514 

0.99164 

9.32950 

9.98986 

349  1 1 -9 

0.54029 

0.00560 

30 

0.21062 

0.95093 

9.32942 

9.98987 

35 

I    41.9 

0.54028 

0.00561 

40 

O.I261O 

0.91021 

9.32935 

9.98987 

354  12.0 

0.54026 

0.00562 

50 

-0.04158 

0.86948 

9.32927 

9.98988 

356  42.0 

0.54025 

0.00564 

0      0 

+0.04293 

+0.82875 

+9.32920 

+9.98988 

359  12.0 

+0.54024 

-0.00565 

10 

0.12745 

0.78801 

9.32912 

9.98988 

I    42.1 

0.54022 

0.00567 

20 

0.21 196 

0.74727 

9.32904 

9.98989 

4    12. 1 

0.54020 

0.00568 

30 

0.29648 

0.70652 

9.32897 

9.98989 

6  42.2 

0.54019 

0,00570 

40 

0.38099 

0.66576 

9.32889 

9.98989 

9  12.2 

0.54017 

0.00572 

50 

0.46549 

0.62499 

9.32881 

9.98990 

II  42.2 

0.54015 

0.00574 

I      0 

40.55000 

+0.58422 

+9.32874 

+9.98990 

14  12.3 

+0.54013 

-0.00575 

10 

0.63450 

0.54345 

9.32866 

9.98990 

I 

6  42.3 

0.5401 1 

0.00577 

20 

0.71900 

0.50266 

9.32858 

9.98991 

I 

9  12.3 

0.54009 

0.00579 

30 

0.80350 

0.46188 

9.32851 

9.98991 

21  42.4 

0.54007 

0.00581 

40 

0.88800 

0.42108 

9.32843 

9.98992 

24  12.4 

0.54005 

0.00583 

50 

0.97249 

0.38028 

9.32835 

9.98992 

26  42.5 

0.54003 

0.00586 

2      0 

+1.05697 

+0.33948 

+9.32828 

+9.98992 

29  12.5 

+0.54001 

-0.00588 

10 

I.I4I46 

0.29867 

9.32820 

9.98993 

3 

I  42.5 

0.53998 

0.00590 

20 

1.22594 

0.25785 

9.32812 

9.98993 

34  12.6 

0.53996 

0.00593 

30 

I.3IO4I 

0.21703 

932805 

9.98993 

36  42.6 

0.53994 

0.00595 

40 

1.39488 

0.1 762 1 

9.32797 

9.98994 

39  12.6 

0.53991 

0.00598 

50 

1.47935 

0.13538 

9.32789 

9.98994 

4 

.1  42.7 

0.53988 

0.00600 

3     0 

+I.56381 

+0.09454 

+9.32782 

+9.98994 

44  12.7 

+0.53986 

-0.00603 

^^ ■   •    ^ 

lean 

Logs' 

for 

X  Minute. 

Log/ 

for 

X  Minute. 

Log|i' 

for 

X  Minute. 

Log  Tangents  of  Angles  of  Cones. 

Grecnwicn  A 
Time. 

Penumbra. 

Shadow. 

h     m 
22      0 

+7.9269 

-7.6090 

+I.1762 

+7.66486 

+7.66269 

23      0 

7.9270 

7.6095 

1. 1762 

7.66487 

7.66270 

0     0 

7.9269 

7.6100 

1. 1762 

7.66487 

7.66270 

I      0 

7.9269 

7.6104 

1. 1762 

7.66487 

7.66270 

2     0 

7.9268 

7.6107 

1. 1762 

7.66488 

7.66271 

3    0 

+7.5 

1266 

- 

-7.61 1 1         1 

+I.I762 

+7.6( 

>488 

+ 

7.66271 
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ECLIPSES,  1914. 


PATH  OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE  OF  THE  SUN, 

1914,  AUGUST  20-21. 


Northern  T  Jmit  of  SIukIow 
Path. 

Central  Line. 

Smfthcm  Limit  of  Shadow 
Path. 

DuntioB 

Gram- 

of 

wicn 

Totality 

Mean 
Time. 

Longitude 

Longitude 

on 

Central 
Line. 

I«atitude.     1           from 

Latitude. 

from 

Latitude. 

nom 

[ 

Greenwich. 

Greenwich. 

Oreenwicfa. 

Limits. 

+71    45.6 

0         t 
122   27.8  W. 

• 
+71    23.4 

121    II. 9  W. 

+71      I.O 

119  59.2  w. 

m      s 

•          •       » 

23^30°* 

77  58.2 

87  45-4 

77  52.8 

80  36.8 

77  36.6 

74  1 5.9 

I   25.3 

35 

79  10.3 

54  14.1 

78  28.0 

50      1.3 

77  43.5 

46  29.3 

I  35-6 

40 

78     3.8 

30  28.1 

ff  1 2.0 

28  45.9 

76  20.5 

27  21.2 

1  43-2 

45 

76     6.8 

H  55-2 

75  15.0 

14  36.8 

74  23.9 

14  22.9 

I  49.5 

50 

73  53.4 

4  30.0  W. 

73    4-3 

4  53.1  W. 

72  15.9 

5  15.6  W. 

I  547 

55 

71  36.3 

2  53-6  E. 

70  50.4 

2  lo.oE. 

70    4.9 

I  28.5  E. 

1  59-2| 

0     0 

+69  20.0 

8  26.8 

+68  37.2 

7  32.6 

+67  54.6 

6  41. 1 

2    3.J 

5 

67     6.2 

12  48.7 

66  26.1 

II  49.0 

65  46.2 

10  52.2 

2    6.S 

10 

64  55.2 

16  22.7 

64  17.7 

15  20.3 

63  40.2 
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15 
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2  \\M 

20 
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19  53.5 

2  12.9 

25 

58  38.2 

24  18.4 
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23  14.4 

57  35.5 

22  12.3 

2  13I 

30 

+56  36.8 

26  24.5 

+56    7.4 

25  20.7 

+55  37.6 

24  18.7 

2  14-9 

35 

54  37-2 

28  21.4 

54     9.3 

27  17.9 

53  412 

26  16.0 

2  H-fl 

40 

52  38.8 

30  1 1.7 

52  12.5 
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51  45-8 

28    7.0 

3  14-I 

45 

50  41.4 

31  57.8 

50  16.5 

30  55.0 

49  513 

29  53.7 

2  i3-« 

50 

48  44.5 

33  41 -8 

48  21. 1 

32  39.2 

47  57.3 

31  38.1 

2  12.^ 

55 

46  48.0 

35  25.6 

46  25.9 

34  23.2 

46    3.5 

33  22.1 

2  io.]l 

I      0 

+44  512 

37  II. 1 

+44  30.5 

36    8.6 

+44    9.4 

35    7.5 

2    8.  J 

5 

42  53.7 

39    05 

42  34.4 

37  57.8 

42  14.7 

36  56.2 

2    6.d 

10 

40  55.0 

40  56.1 

40  37.1 

39  52.8 

40  18.8 

38  50.7 

2     2.a 

15 

38  54.3 

43    1.3 

38  37.9 

41  57.0 

38  21. 1 

40  53.6 

I  59-4 

20 

36  50.4 

45  20.4 

36  35.8 

44  14.2 

36  20.6 

43    9.2 

I  54-V 

25 

34  41.9 

48    0.3 

34  29.4 

46  51. 1 

34  16. 1 

45  43.2 

I  49-V 

30 

+32  25.9 

51  13.1 

+32  16.0 

49  58.4 

+32     5-2 

48  45.8 

I  43- J 

35 

29  56.1 

55  25.6 

29  50.3 

53  59.7 

29  43.1 

52  37.3 

I  iim 

40 

26  49-5 

62  18.6 

26  55.2 

60  II. 2 

26  56.7 

58  18.1 

I  24.SI 

Limits. 

+24  15-3 

70  55.7  E. 

+23  44.7 

70  35.8  E. 

+23  14.3 

70  16.3  E. 

"i  1 

[Bph  14] 


TOTAL  ECLIPSE  op  AlK 


^oie^\T/w  hours  of  beginning  and  enjding 


IGUST  20™-21?T,  1914. 


1 

^^ 

^ 

^ 

/\*^^«~~7 

T 

a 

^^sj 

^  p^ 

1^^ 

In^ir^     II 

/^^^^ 

s 

vV*'^^ 

\  / 

J  * 
1 

fev 

Pv 

a     y^ 

A'''5 

C^ 

^ 

V\ 

xi 

\ 

>< 

^4_ 

J 

^  CE71P  expressed  in  QreenwUh  Mean  Thne. 


TBANSIT  OF  MERCURY,  1914.  565 

A  Transit  of  Mercury  over  the  Sun's  Disk,  1914,  November  6-7,  partly  visible 

it  Washington,  the  Sun  rising  with  Mercury  on  its  Disk.    The  ingress  will  be  vis- 

ble  generally  in  western  Australia,  central  and  western  Asia,  Europe,  Africa,  and 

1  J5outh  America,  excepting  the  northwestern  portion;  the  egress  in  southwest 

Jurope,  Africa,  South  America,  and  in  North  America,  excepting  the  northwestern 

ortion. 

ELEMENTS  OF  THE  TRANSIT. 

d      h     m        % 

leenwich  mean  time  of  conjunction  in  right  ascension,  November    6  23  1 1  38.7 

li     m        s  s  8 

in  and  Mercury's  R.  A.     14  46  58.14        Hourly  motions    +9.98  and  —12.09 


"  /      It 


n's  declination  16  6  37.7  S.  Hourly  motion  o  44.7  S. 

•rcury's  declination  i6  18  i8.o  S.  Hourly  motion  i  48.4  N. 

n's  equa.  hor.  parallax  8.88      Sun's  true  semidiameter         16    8.58 

rcury's  equa.  hor.  parallax         1304      Mercury's  true  semidiameter         4.95 

GREENWICH  MEAN  TIME  OF  THE  GEOCENTRIC  PHASES. 

d      h      m        8 

Ingress,  exterior  contact  November    6  21  57  14.2 

Ingress,  interior  contact  6  21  59  27.3 

Least  distance  of  centers,  10'  30^.9                      703  20.4 

Egress,  interior  contact  727  17.5 

Egiess,  exterior  contact  729  30.8 

CIRCUMSTANCES  OF  THE  TRANSIT, 

Anises  of  position  Mercury  bduK  in  the  astroaomical  senith 

from  the  north  point.  in  longitude 

from  Greenwich.  and  in  latitude 

.less,  exterior  contact  156    7  E.  26  44  E.  16  21  S. 

:ess,  interior  contact  156  37  E.  26  11  E.  16  20  S. 

%t  distance  of  centers  4  59  W.  16  17  S. 

2SS,  interior  contact  105  10  W.  36  10  W.  16  13  S. 

iss,  exterior  contact  104  40  W.  36  43  W.  16  13  S. 

The  Greenwich  mean  times  of  the  four  contacts  for  any  point  on  the  surface 
he  Earth  may  be  computed  from  the  four  following  formulae,  respectively, 
rhich  p  denotes  the  radius  of  the  earth  at  that  point,  q»'  the  geocentric  north 
.iide,  and  >l  the  longitude  west  from  Greenwich.  The  numbers  in  brackets  are 
logarithms  of  the  respective  coefficients. 

h     m        a  •        * 

ag.ext.T^  «2i  57  i4.2+[i.6875]|Osin9>'—[i.43i7]/t)COS9>' cos  (209  53.3-^) 
Dg.int.  T°  =«2i  59  27.3+[i.6925]/>sin9»'— [i.4294]^cos9>'cos(209  49.7— ^) 
Jg.  int.  T™=*  2  7  17.5  — [i.i426]^sin9>'+[i.7346]/t)cos9>' cos  (131  2.8—^) 
Jg.ext.  T^—  2    9  30.8— [i.i248]^sin^'+[i.7322]^cos9>'cos(i3i  27.5— il) 
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566       STARS  OCCULTED  BY  THE  MOON,  1914. 


MEAN  PLACES  FOR 

1 9 14.0.     Qanuary  o'*.490,  Washington.) 

Name  of  Star. 

Magni- 
tude. 

Risfat  AscensioQ. 

Annual 
Proper  Motion. 

DecUnBtion. 

Axmual 
Proper  MotioB. 

51         Piscium    . 

5.6 

h    in       8 

0  37  57-477 

s 
+o.ooaz 

m        t         n 

-)-  6  28  50.46 

+0.009 

X36  B.  Piscium    . 

6.5 

0  36  45.158 

-^.0084 

8  53     9." 

—0  08a 

60         Piscium    . 

6.2 

0  42  56.678 

+0.00Z0 

6  16  18.66 

-0.005 

62         Piscium    . 

6.1 

0  43  49.600 

+0.0070 

6  49  50.16 

+O.OOS 

S         Piscium    . 

4.6 

0  44  13. 141 

+0.00SS 

7     7     2.10 

-0.044 

p        Piscium    . 

3.7 

z  26  52.718 

+0.0015 

+14  54  10.22 

—0.003 

loi         Piscium    . 

6.2 

I  31  10.410 

+0.00Z0 

14  13  19.72 

-0.00  J 

4        Arietis 

5.8 

I  43  30.868 

+0.0035 

16  31  40.19 

-o.oai 

t         Arietis 

5-1 

I  52  38.961 

+o.ooaz 

17  23  53-05 

-O.OJO 

35  B.  Arietis 

6.4 

I  58  59.409 

-«.ooo8 

17  50  25.40 

-o.oi8 

47  B.   Arietis 

6.5 

2    3     2.423 

—0.0037 

+17  37  12.55 

-0.00: 

20  H^  Arietis 

6.4 

2     4  39.467 

+o.oxia 

16  49  17.09 

-0.179 

B         Arietis 

5.6 

2  13  20.338 

—0.0007 

19  30  13.82 

-0.003 

26         Arietis 

6.2 

2  25  48.833 

+0.0050 

19  28  27.07 

-0.02J 

/I         Arietis 

5-7 

2  37  30.843 

+o.ooa3 

19  38  44.52 

-O.O3S 

m 

47         Arietis 

5.8 

2  53    9.675 

+0.0x60 

4-20  19  28.47 

.■4).o.'i 

«         Arietis  (mean)  . 

4.6 

2  54  17.459 

-0.0009 

20  59  49.15 

-0.010 

64        Arietis 

5.8 

3  19  13.555 

+0.0013 

24  25  12.76 

-0.046 

66         Arietis 

6.1 

3  23  24.768 

+0.0006 

32   30  29.79 

-0.11; 

7         Tauri 

5-9 

3  29  20.860 

+0.0013 

24   10  36.22 

-O.0J3 

II         Tauri 

6.1 

3  35  37-933 

+0.00x4 

+25    3    7.88 

-ojooS 

16         Tauri 

5-4 

3  39  41.277 

+0.0009 

24   I  10.77 

-o.o» 

17         Tauri 

3-8 

3  39  45.928 

+0.00x6 

23  50  3730 

-0.058 

18         Tauri 

5.6 

3  40     1.629 

+OW0004 

a4  34  13-03 

-0.038 

q         Tauri 

4-3 

3  40    5.100 

+0.00Z0 

24  II  54.13 

-O.Q34 

20        Tauri 

4.1 

3  40  42.380 

+0.00x6 

+24    5  59.30 

-0.044 

21         Tauri 

5.8 

3  40  46.855 

+o.ooza 

24  17  12.56 

-0.046 

22         Tauri 

6.5 

3  40  55.298 

+0.0006 

24  15  37-33 

-O.0J9 

33         Tauri 

4.3 

3  41  13. "7 

+0.00x7 

23  40  52.12 

-0.050 

7         Tauri 

3.0 

3  42  22.158 

+0.00x6 

23  50  23.90 

-0.050 

27         Tauri 

3.7 

3  44    2.727 

+0.00x3 

+23  47  28.44 

-0.04S 

28         Tauri 

5-2 

3  44    401 1 

+0.0009 

23  52  29.07 

-0.046 

14  H.  Tauri 

5.3 

3  45    8.538 

+0.0033 

25  19  14.86 

-«.»3 

p        Tauri 

5.6 

4     5  35.430 

—0.0024 

26  15  26.43 

-0.042 

<p        Tauri 

5.0 

4  15     3.704 

—0.00x9 

27    8  44.96 

-OdrfJ 

X        Tauri 

5-3 

4  17  20.812 

+o.ooa8 

+25  25  37.77 

-OX29 

5  B.  Aurige 

5.7 

4  35  56.692 

+0.0036 

28  26  56.80 

-0.04: 

17  B.  Aurige 

6.0 

4  47  24.675 

+0.0033 

27  45  16.03 

-0.03: 

38  B.  Aurigse 

6.5 

4  59  15.195 

-.0.000X 

27  34  36.23 

-0.0T5 

47  B.  Aurigse 

6.0 

5    4  20.863 

*     •     •     • 

27  55  22.38 

.  .  • 

354  B.  Tauri 

6.4 

5  15  35.201 

-0.00a  7 

+27  52  15.69 

-0.015 

73  B.  Aurigae     . 

5.8 

5  15  44.389 

+0.0004 

29  29    0.65 

-O.OII 

22         Aurigs 

6.4 

5  17  55-998 

+0.00x7 

28  51  20.54 

-c.fl8i 

fi        Taun 

1.8 

5  20  51.261 

+o.ooas 

28  32    8.85 

-c.it: 

107  B.  Aurigae 

6.5 

5  30  31.642 

-0.00x3 

27  36  25.07 

-0.076 

112  B.  Aurigse 

5-7 

5  31  46.484 

-^0.0004 

+26  52  16.91 

-0.04c 

116  B.  Aurifi^se 

5-9 

5  33  50.163 

+0.0012 

29    9  59.65 

-0.010 

406  B.  Taun 

5.6 

5  45  32.866 

—0.00x3 

27  56  35.27 

4O.0II 

136         Tauri 

4.6 

5  47  55-340 

+0.00x3 

27  35  34.19 

-O.0» 

154  B.   Aurigae 

6.4 

5  51     5.984 

•     •     •     • 

28  55  46.41 

•       •       ■ 

415  B.  Tauri 

6.1 

5  55  36.285 

+0.0018 

+27  34    7.59 

-O.OOI 

183  B.  Aurigae 

6.3 

6    0  53.026 

•     •     •     « 

29  31  12.67 

»    •    • 

K        Aurigae 

4.4 

6    9  53  950 

-0.0044 

29  31  50.77 

-0.163 

an  B.  Aurigae 

6.3 

6  15  42.540 

*     •     *     • 

29  34  51.12 

.    .    • 

49        Aurigae 

5-1 

6  29  47.134 

-o.ooox 

28    5  24.82 

-0.01: 

S3         Aurigae     . 

5.6 

6  32  55825 

—0.0019 

+29    3  32.37 

-o.oaJ 

54         Aungae     . 

5-8 

6  34    7.755 

-o.ooxa 

28  20  23.84 

-O.03S 

28         Geminoruni 

5.5 

6  39  18.570 

■^o.ooox 

+29    3  31.95 

-o.o»6 
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STAES  OCCULTED  BY  THE  MOON,  1914.       567 


MEAN  PLACES  FOR  1914.0.     (January  o<'.490,  Washington.) 


Name  of  Star. 

Maimi- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motioa. 

39 

Gemiiioruin 

6.2 

h    m       s 
6  53  29.486 

s 

— 0.0117 

9      1       If 
4-26  II  41.75 

It 

+0.086 

40 

Geminorum 

6.3 

6  54     9.388 

-o.ooxa 

26     I  54.45 

-0.0x5 

47 

Geminonmi 

5.6 

7     6     3.155 

— O.OOII 

26  59  55-32 

—0.051 

52 

Geminoruoi 

6.1 

7     9  26.479 

+0.0038 

25    2    7.31 

—0.086 

S3 

Geminorum 

59 

7  ID  35.018 

-0.0008 

28    2  52.60 

— O.0O9 

134  B. 

Geminorum 

6.5 

7  II  43.876 

+0.0058 

+26  50  43.03 

-0.134 

A 

Geminorum 

5-1 

7  18  14.0Z4 

—0.0051 

25  13    0.20 

—0.014 

59 

Geminorum 

5-7 

7  19  12.492 

+0.0010 

27  48  18.27 

+0.0X9 

V 

Geminorum 

4.3 

7  30  37540 

—0.00x6 

27     5  15-93 

— O.XO9 

176  B. 

Geminorum 

6.3 

7  33    3-326 

+0.0038 

24  33  12.86 

— o.oa9 

181  B. 

Geminorum 

6.0 

7  34    0.348 

+24  25    4.97 

-0.039 

c 

Geminorum 

5-5 

7  38  52.274 

-0.0017 

25  59  22.10 

— o.oa8 

K 

Geminorum 

3-7 

7  39  15-496 

—0.00x4 

24  36  18.14 

-0.060 

82 

Geminorum 

6.3 

7  43  25-209 

— o.ooro 

23  21  16.67 

— O.OOI 

oa 

Cancri 

,  • 

5-9 

7  55  43-773 

+-0.0003 

25  37  44.57 

—0.004 

5  B. 

Cancri 

, 

6.4 

7  55  52-839 

—0.0003 

+23  49  12.63 

-0.047 

4 

Cancri 

6.2 

7  56  32.705 

— o.ooxa 

25  19  37-19 

+0.007 

9 

Cancri 

6.2 

8    1  12.697 

—0.0009 

22  52  54.27 

-«.ox8 

'l^- 

Cancri 

6.4 

8    %  36-132 

-^.00x7 

23  23  49-97 

— o.oaa 

Cancri 

.    . 

5-9 

8  15  25.503 

^^.ooxx 

24  17  37-97 

-o.oaS 

V 

Cancri 

, 

5-5 

8  27  44.286 

—0.0025 

+20  44    a.44 

-O.055 

39 

Cancri 

6.5 

8  35    9751 

—0.0027 

20  18  43.57 

—0.016 

40 

Cancri 

6.5 

8  3^  14.912 

—0.00x4 

20  16  32.72 

^■^.003 

I03   B. 

Cancri 

6.5 

8  35  25.937 

^^.0048 

19  58  29.21 

—0.010 

e 

Cancri 

6.3 

8  35  31-275 

-0.0007 

19  50  58.76 

— 0.0*7 

r 

Cancri 

4.7 

8  38  18.724 

— 0.007X 

+21  46  42.63 

■^.043 

139  B. 

Cancri 

, 

6.1 

8  45  51-541 

^--O.OOXX 

19    9  14.13 

—O.OOI 

12  B. 

Leonis 

6.3 

9  20  46.918 

—0.0043 

16  57  26.20 

-«.oi4 

7 

Leonis 

6.2 

9  31  11057 

'-o.ooax 

14  45  50.12 

— o.ooa 

8 

Leonis 

5-9 

9  32  18.049 

-0.0006 

16  49  25.25 

-0.015 

II 

Leonis 

6.5 

9  33  19.824 

-0.0047 

+  14  44  11-39 

-0.079 

* 

Leonis 

56 

9  39    3-017 

*^.oooa 

14  24  55.94 

—0.009 

V 

Tx»nb 

S-o 

9  53  35846 

-«.ooa8 

12  51  19.27 

-0.037 

a 

Leonis 

1-3 

10    3  47.626 

—0.0x69 

12  23  16.58 

—o.ooa 

34 

Leonis 

6.4 

10    7    0.893 

+0.0037 

13  46  48.54 

-0.03s 

44 

Leonis 

5-9 

10  20  43  423 

+0.0018 

+  9  13  20.57 

-0.041 

45 

Leonis 

5.8 

10  23    6.552 

+0.00XX 

10  12     4.37 

—0.003 

P 

Leonis 

3.8 

10  28  17.074 

—0.0004 

9  44  58.34 

-0.003 

48 

Leonis 

5-a 

10  30  18.908 

-0.0072 

7  23  48.26 

+0.046 

49 

Leonis 

5-7 

10  30  31-553 

—0.0030 

9     5  42.11 

—0.0x0 

37 

Sextantis 

6.3 

10  41  37.074 

—0.00x0 

+  6  49  36.01 

-0.040 

56 

Leonis 

6.1 

10  51  33.629 

-0.00x3 

6  38  40.73 

-0.008 

c 

Leonis 

5.1 

10.  56  17.400 

-0.003s 

6  33  49-64 

—0.035 

X 

Leonis 

• 

4.7 

II     0  34.917 

-0.0334 

7  48    4.64 

-0.041 

75 

Leonis 

5-4 

II    13    51.875 

+0.0037 

2  29     1. 16 

-0.145 

76 

Leonis 

6.0 

II    14  30.145 

-0.0038 

+  2     7  19-75 

-0.053 

79 

Leonis 

5.5 

"  19  37-557 

— 0.00Z4 

I  52  48.08 

+0.003 

80 

Leonis 

6.4 

II  21  24.933 

— 0.005X 

4  20     1.33 

■^0.050 

«3 

Leonis 

• 

6.3 

.  II  22  24.115 

-0.049a 

3  28  55.52 

+0.187 

r 

Leonis 

, 

5.« 

11  23  30.899 

+0.0008 

3  19  48.10 

-0.016 

89 

Leonis 

% 

5-7 

II  29  57.909 

— O.OI91 

+  3  32  16.64 

-0.X04 

v 

Leonis 

4-5 

II  32  32.727 

-  0  20  55.75 

+0.039 

9  B. 

Virginis 

6.2 

II  44  38.148 

-0.0148 

+  09  33.52 

+0.007 

31  B. 

Virginis 

6.4 

II  56  37.608 

—0.0006 

—  I  17  15.11 

-0.075 

78  B. 

Virginis 

6.5 

12    9  51.102 

-0.0051 

5  14  27.88 

-fo.114 

162  B. 

Vixginis 

6.2 

12  23  26.771 

—0.006a 

—  4    8  22.19 

—0.003 

200  B. 

Virginis 

6.3 

12  27  13.373 

-o.ooaa 

4  34  41.65 

+0.035 

/ 

Virginis 

6.0 

12  32  21.508 

*o.ooaz 

-  5  21  28.93 

-0.037 

• 
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Name  of  Star. 

MagnU 
tude. 

Right  Aaoenaioii. 

Amuial 
Proper  Motioa. 

Proper  Motion. 

X 

Virginis    . 

4.8 

h    m       • 

12  34  48.355 

s 
—0.0056 

•        in 

—  7  31  20.80 

-0.031 

3X|B. 

Virginis    . 

6.3 

12  43     6.661 

— O.OOCJ 

5  49  52.44 

-O.OS3 

Viiginis    . 

50 

12  49  52.730 

-^.0034 

9    4  19-63 

-o.oji 

49 

Virginis    . 

5-2 

13    3  a3-359 

-1-0.0007 

10  16  50.99 

-0.014 

^ 

Virginis    . 

5.6 

13    4    3-348 

— O.OOIX 

8  31  36.04 

-0.074 

50 

Virginis    . 

6.2 

13     5  15-145 

-t-0.0003 

-  9  52  15-03 

-0.01: 

a 

Virginis    . 

1.2 

13  20  39.619 

— o.ooa8 

10  42  45.65 

-0.0JJ 

• 

t 

Virginis    . 

S-7 

13  22  10.413 

-0.0096 

12  15  37.29 

— 0.083 

75 

Virginis 

5.6 

13  28  15.806 

—0.0050 

14  55  15.01 

+0.004 

550  B. 

Virginis 

6.0 

13  30    5-981 

—0.0040 

12  46  24.88 

-O.OI4 

5^ 

Virginis 

5-6 

13  39  51-241 

•fo.0007 

-15  44  48.89 

-0.011 

*5^ 

Viiginis 

6.1 

13  40  57.092 

-^0.0099 

15  20    8.70 

-0*34 

314  G. 

Virginis 

6.5 

14    0  32.536 

—0.0036 

15  55  28.27 

-0.011 

40  H. 

Virginis 

s» 

14    6    8.513 

-fo.0003 

15  53  46.30 

-0.014 

43  H. 

Virginis 

s-s 

14  10  39.562 

—0.0031 

17  47  59-54 

-O.0IS 

231  G. 

Virginis 

6.4 

14  12  18.323 

—0.0005 

—18  II  10.05 

+0.106 

236  G. 

Virginis 

5-7 

14  13  52.765 

—0.0039 

i8  19    4.33 

-0.001 

9  G. 

Librae 

6-5 

14  30    0.244 

4o.ooia 

20    3  44.61 
20  45  42.61 

-0.004 

17  G. 

Librae 

6.4 

X4  41  18.018 

-OXMH7 

-O.lll 

18  G. 

Libre 

6.1 

14  42  20.075 

—0.003a 

20  57  52.59 

-0.0x4 

43  B. 

Libre 

S-7 

14  52  26.450 

15  I  29.283 

+0.074S 

-21     I  43.25 

-X.7M 

47  G. 

Libre 

6.1 

+0.0065 

21  41  52.02 

-OUJJl 

64  G. 

Libre 

S-8 

15  II  23.692 

-o.ooa8 

22    4  54.30 

+o.otl 

153  B. 

Libre 

6.3 

15  a8    3.469 

24  II  52.77 

-0.041 

169  B. 

Libre 

6.0 

15  32  44.512 

— O.OOX7 

22  51  24.64 

-oxtf 

4a 

Libre 

S.O 

15  35  11-643 

—0.0018 

—23  32  21.40 

-OJ0J7 

b 

Scorpii 

4.7 

15  45  48.176 

—0.0094 

25  29  26.54 

-0.044 

A 

Scorpii 

4.6 

15  48  26.726 

-0.0017 

25    4  15-50 

-OJUi 

31  B. 

Scorpii 

5-4 

15  48  45-447 

-0.0093 

24  16  39.68 

-0.037 

3 

Scorpii 

5-9 

IS  49  29.488 

—0.0031 

24  59  22.09 

-o.e>9 

4 

Scorpii 

5-7 

15  50  18.041 

— O.OOJ8 

—26    0  47.25 

-OjOrf 

40  B. 

Scorpii 

S-4 

15  53  25.200 

—0.0031 

24  35     2.08 

40.004 

sr 

Scorpii 

3-0 

15  53  38-770 
15  58    8.631 

-«.ooio 

25  52     2.48 

-0.041 

48  B. 

Scorpii 

4.9 

-0.0048 

25  37  34.66 

-0X45 

SO  B. 

Scorpii 

6.4 

15  58  44.724 

+0.0017 

24  29  23.47 

-O.0JJ 

6s  B. 

Scorpii 

S'S 

16    2  53.009 

+0.0095 

—26    5  48.09 

4o.eu 

85  B. 

Scorpii 

6.0 

16    9  40.579 

—0.000s 

25  15  33.52 

4O.0U 

6 

Scorpii 

3-1 

16  15  57.496 

—0.0011 

25  23  14.36 

+o.o» 

a 

Scorpii 

1.2 

16  24    7.900 

26  14  31.27 

-«.orf 

116  B. 

Scorpii 

6.2 

16  36    6.037 

-^.0013 

26  21    4.36 

-o.oj; 

r 

Scorpii 

2.9 

16  30  31-553 

-0.0013 

-28    2  18.68 

"OJW 

134  B. 

Scorpii 

6.4 

16  38  57.193 

+0.001  a 

27  17  43.75 

-0.014 

135  B. 

Scorpii 

6.0 

16  39  37-379 

—0.0016 

28  21    0.84 

4o.oo» 

95  G. 

Ophiuchi 

6.1 

17     7     1.936 

+0.0008 

27  39  23.69 

-Oj039 

43 

Ophiuchi 

5-4 

17  17  56.747 

—0.000a 

28    3  37-65 

-O.OfO 

X6^G. 

Ophiuchi 

6.3 

17  37  52.798 

+o.oooa 

-27  50  36.55 

-0.01: 

St^ittarii  {var.) 

4-4 

17  42    8.806 

+o.oooa 

27  47  56.20 

-0.01$ 

4  G. 

Sagittarii 

6.2 

17  43     S."4 
17  51  16.029 

^-0.0004 

26  56  43.03 

-OjO|0 

10  G, 

Sagittarii 

5-7 

+0.0094 

28    3    7.05 

+O.0IS 

210  B. 

Scorpii 

5.8 

17  53  "-769 

+0.0098 

28  45    0.72 

-H>X05 

W 

Sagittarii  {var.) 

4.3 

17  59  31-591 

+0.0007 

-29  35    5-21 

-O.OIS 

38  B. 

Sc^ttarii 

4.7 

18    2  38.160 

+0.00x6 

28  28    2.61 

-0.010 

C.  D.-28**  14368 

6.4 

18    6  30.300 

-«.oooa 

28  55  14.70 

-0.019 

48  G. 

Sagittarii 

6.3 

18  II  56.747 

+0.0093 

28  19    0.80 

-o.a34 

62  B. 

Sagittarii 

6.0 

18  II  57.318 

+0.0053 

28  40  54.03 

+0.fl(J' 

66  B. 

Sagittarii 

4.7 

18  12  40.198 

0.0000 

-27    4  27.71 

+0.01S 

58  G. 

Sagittarii 

6.1 

18  16  33.709 

+o.ooa8 

28  28  11.58 

+0.005 

68  G. 

Sagittarii 

6.3 

18  33  22.080 

26  41  11.50 

-0.046 

69  G. 

Sagittarii 

• 

6.3 

18  22  44-317 

+0.00x8 

-26  48  34.05 

-0.031 

[Bs»hi4] 
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Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

86  B. 

Sagittarii . 

6.5 

h    m       s 
18  23  35.546 

8 
-0.0063 

-26  38  14.44 

-0.054 

0 

Sagittarii . 

3-3   1 

18  40  17.018 

-4-o.oej4 

27     4  48.32 

—0.006 

6 

Se^ttarii . 

2.1 

18  49  55-954 

-0.0003 

26  24  16.45 

-0.07s 

r 

Sagittarii . 

3-5 

19     I  34.329 

—0.0046 

27  47  49.38 

-0.254 

20I    B. 

Sagittarii . 

S-9 

19     7  55.909 

—0.0015 

26     3     6.84 

-0.0x8 

* 

Sagittarii . 

4-9 

19  10  16.088 

+0.0025 

—  25  24  21.02 

-0.03s 

X 

Sagittani . 

4.9 

19  20    2.579 

+0  0033 

24  40  35-02 

-0.063 

248  B. 

Sagittarii . 

5-7 

19  24  33.108 

+0.00x7 

27    9  4352 

-0.014 

5J 

Sagittarii . 

5.8 

19  30  48.461 

+0.0004 

24  54  29.03 

-0.00s 

h 

Sagittarii . 

4.7 

19  31  28.500 

+0.0044 

25    4  27.50 

—0.027 

308  B. 

Sagittarii . 

6.3 

19  49     8.884 

-0.0094 

—24    9  21.14 

-0-4J8 

329  B. 

Sagittarii . 

6.1 

19  56  17-361 

+0.0010 

22  58  27.87 

-0.005 

33^  B. 

Sagittarii . 

6.5 

19  58  38.663 

-0.0019 

22  50  14.40 

+O.OS2 

4 

Capricomi 

5.7 

20  12  58.312 

+0.0012 

22    4  34.83 

—0.032 

36  B. 

Capricomi 

6.2 

20  24  28.697 

+0.0003 

22  40  38.61 

—0.027 

17 

Capricomi 

5.8 

20  41  10.974 

+0.001 1 

—21  49  38.10 

-0.0x4 

19 

Capricomi 

5-7 

20  49  56.392 

•^.0041 

18  14  58.60 

-0.0x3 

20 

Capricomi 

6.2 

20  54  43-074 

+0.001S 

19  22    9.67 

— o.oao 

21 

Capncomi 

6-5 

20  56     1.490 

-o.ooas 

17  52    0.27 

—0.00a 

»7 

Capricomi 

>        1 

4.8 

20  59  30.772 

-o.ooas 

20  II  45.08 

-0.047 

0 

Capricomi 

4.2 

21     I     6.876 

+0.0050 

-17  34  31.09 

-0.066 

27 

Capricomi 

6.1 

21     4  38.130 

+0.0085 

20  54    8.33 

— 0.X23 

114  B. 

Capricomi 

6.1 

21    10    18.031 

-O.OOII 

17  42    4.36 

•       •      ■ 

30 

Capricomi 

5.4 

21    13      8.071 

+0.0015 

18  20  45.84 

-0.002 

31 

Capricomi 

6.3 

21    13    27.091 

+0.0031 

17  49  24.94 

+0.006 

1 

Capricomi 

4.3 

21    17    27.619 

+o.ooaa 

—  17  12    4.98 

+0.004 

r 

Capricomi 

3.8 

21    35    19.695 

+0.0x29 

17    3    4.40 

-0.0x7 

42 

Capricomi 

5-1 

21    36    52.419 

-0.0084 

14  25  53.54 

-0.30a 

44 

Capricomi 

6.0 

21    38   22.986 

—0.0005 

14  47  36.16 

+0.024 

45 

Capricomi 

5-8 

21    39    19.368 

—0.0013 

15    8  38.69 

—0.002 

tf 

Capricomi 

30 

21    42    17.756 

+0.0176 

-16  31     4.99 

-TO  .2^7 

151  B. 

Capricomi 

6.1 

21    45      2.268 

13     7  26.77 

+0.031 

/* 

Capricomi 

5-2 

21   48  36.522 

+0.0904 

13  57  25.96 

+O.OOT 

t 

Aquarii 

4.4 

22       I    47635 

+0.002t 

14  17  14.54 

-0.06  J 

e 

Aquarii    . 

5-4 

22      6       1.708 

+0.0019 

IX  59  17-53 

+0.020 

4a 

Aquarii    . 

5.5 

22    12    11.887 

+0.0010 

-13  15  38.50 

+o.ooy 

6 

Aquarii    . 

4.9 

22    26      5.859 

0.0000 

II     7     5.96 

-0.0  j6 

58 

Aquarii    . 

6.4 

22   27      7.854 

+0.0050 

II  20  47-43 

-0.0.3  a 

167  G. 

Aquarii    . 

6.3 

"  33  51-333 

+0.0010 

8  20  40.32 

+o.oia 

213  B, 

Aquarii    . 

6.S 

22   38  33-135 

+0.00x4 

8  45  42.15 

+0.0.?  1 

'I 

Aquarii 

6.4 

22    38   44.877 

+0.0015 

-  7  24  48.29 

—0.007 

Aquarii    . 

3-8 

22    48      7.720 

+0.0002 

8     2  15.02 

+0.035 

7*« 

Aquarii 

6.3 

22  SO    5-455 

—0.0017 

7  39  43-16 

—0.029 

252  B. 

Aquarii 

S-8 

22    50  43-307 

-0.0003 

5  26  45.80 

+0.009 

197  G. 

Aquarii    . 

6.3 

22    52    50.067 

— 0.0034 

5  16  11.67 

+0.006 

81 

Aquarii    . 

6.4 

22    56    55-518 

—0.0015 

-  7  31  23.26 

— O.OOI 

263  B, 

Aquarii 

6.1 

22    57      4.703 

+0.0007 

5  10  26.10 

+0.003 

82 

Aquarii 

6.4 

22  58    4-777 

7     2     9.72 

-0.034 

0 

Aquarii    . 

4.4 

23      9    52.128 

+0.00x5 

6  30  46.19 

-O.X94 

293  B. 

Aquarii     . 

S-5 

23    II      8.468 

— O.OOXI 

3  57  54.97 

+0.003 

96 

Aquarii    . 

5-7 

23    14   56.439 

+0.0x28 

-  5  35  39.64 

—0.010 

316  B. 

Aquarii    . 

6.5 

23    15   48.345 

+0.0x91 

4  23  15.43 

-O.II8 

13 

Piscium   . 

6.4 

23    27   32.794 

+0.0003 

I  33  39.15 

+0.093 

14 

Piscium   . 

59 

23   29   43720 

+0.0073 

-  I  43  21.18 

-0.00$ 

A. 

Piscium    . 

4.6 

23  37  39-478 

—0.0092 

+  I  18  23.94 

-O.X54 

21 

Piscium   . 

5.6 

23  45    3276 

+0.0002 

+  0  35  54.80 

-0.033 

22 

Piscium   . 

5.8 

23  47  33-650 

+0.0009 

2  27    8.31 

-o.oxx 

25 

Piscium   . 

, 

6.2 

23  48  40.440 

+0.0003 

4-  I  36  44.92 

-0.004 

60  B. 

Piscium   . 

6.0 

23  50  22.512 

-0.0023 

—  0  22    8.51 

-0.013 

[Bph  14] 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

JANUARY. 


Tbb  Star's 


Name. 


213  B.  Aquarii 

X  Aquarii 

78  Aquarii 

Si  Aquarii 

82  Aquarii 

(p        Aquarii 

9(6         Aquarii 

316  B.  Aquarii 

14         Piscium 

60  B.  Piscium 


60 

62 

d 

lOI 

47  B. 

20  H^ 

26 
ti 

47 
e 

66 

7 
II 

16 
17 
18 

20 
21 
22 

23 

V 
27 
28 
14  H. 

P 

<P 

X 
17  B. 

38  B. 

47  B. 
354  B. 
22 

P 
107  B. 

116  B. 
406  B. 

136 

154  B. 
415  B. 

183  B. 

K 

49 
53 
54 

28 


Piscium 
Piscium 
Piscium 
Piscium 
Arietis 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis  {mean) 

Arietis 

Taiui 

Tauri 

Tauri 

Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tatui 

Tauri 

Tauri 

Aurigse 

Aurigae 

Aurige 

Taun 

Auri^ae 

Taun 

Aurigse 

Aurigae 

Tauri 

Tauri 

Auriese 

Taun 

Aurigse 
Aurigflc 
Atuigae 
Aurigae 
Aurigae 

Geminorum 


Mag. 


Red'nsfrom 
19 14.0. 


^ 


Aa 


t 
•0.36 
0.32 

0-31 
0.28 

0.28 

-0.22 
0.20 
0.20 

015 
-C.06 

+0.18 
0.18 
0.18 
0.40 

0-57 

+O.S9 
Q.71 
0.78 
0.88 
0.88 

.06 
.10 

.14 
.16 

.16 

.16 
.16 

•17 
•17 
•17 

•17 
.18 

.18 

.18 

.20 

•32 
.38 
•38 
.56 
.62 

.65 
.70 

•72 

•73 
.76 

.80+ 
.83 

.83 
.86 

.86 
.91 

•94 
.98 

2.00 

1.99 


It 


6.S 
3-8 
6-3 

6.4 
6.4 
4.4 

5-7 

6.5 

5-9 
6.0 

6.2 

6.1 
4.6 

6.2 

6.5 
6.4 
6.2 

5-7 
5.8 
4.6 

6.1 

5-9 
6.Z 

3.8 

5.6 
4.3 
4.1 

6.5 

4.3 
3.0 

3-7 

5-3 
5.6 
50 

5-3 
6.0 

6-5 

6.0 
6.4 
6.4 

Z.8 
6.5 

5-9 
5.6 
4.6 
6.4 
6.x 

6.3 

4.4 

5-1 
5.6 
5.8 

5.5  '+2.02'+ 


5.6 

4.9 
4.7 
4.5 
4.0 

3^5 
31 
1-7 
05 

3.7 

3-9 
4.0 

8.0 

9.8 

9.6 
0.8 
i.o 

1-3 
1.6 

2.0 


2.5 
2.6 

23 
a.3 

a-5 
a -4 
2.4 

2-4 
2.4 

2.2 

2.3 
2.2 

2-3 
2.6 

2.6 
2.6 
2.2 

1.9 

1-5 


Apparent 

Dcdinar 

tion. 


8 
8 

7 
7 
7 
6 

5 

4 

I 

o 

+  6 
6 

7 

14 

X7 

+16 

19 

19 
20 

21 


+22 
24 
25 
24 
23 

+24 
24 
24 
24 
24 

+23 
23 
23 
23 
25 

+26 

27 

25 

27 

27 

1.4+27 

1.0    27 

1.0   28 


0.8 
0.3 


28 
27 


0.4+29 
9.7!    27 


9.6 
9.6 
9.2 

9.2 
8.7 

7-5 
7.4| 
7.3; 
7.0+29 


27 
28 

27 

+29 

29 
28 

29 

28 


2 
8 

4 
« 

6 


45-8 

2.3 
39.8 

315 
2.2 

30.8 

35-7 
233 
43-4 
22.2 

Z6.4 
49.9 

7.1 
13.5 
37.4 

49-4 
28.6 

38.9 
X9.7 

0.0 

30-7 
10.8 

3.3 
1.4 

50.8 
34.4 

Z2.I 

6.2 

Z7.4 

15.8 

41. 1 
50.6 

47.7 
52.7 
19.5 

15.6 

9.0 

25.8 

45^S 
34-8 

55-6 
52.4 

51-5 

32.3 
36.6 

10.2 

56.7 
35.7 
55-9 
34.3 

31-4 
32.0 

5.5 

3-7 
20.5 

3-6 
[Biihi4] 


At  CoNjTTNcnoN  in  R.  a. 


Washington 
Mean  Time. 


d 
0 
1 


15   5-1  + 

I  531 
7  431.6  + 
Z52Q.2  + 


534. 

816.8- 
zi  7.8  + 
12  57.2  + 
"  59-3  + 


9 


10 


HoMT 
Anffle, 


).8oo9 
>.2673 


b     m       h     m 
19  39-3-  817.9 
057.0-  3   8.9 
2    2.5-  2    5.3 
5515+  Z37.6+0.4116 
630.4+  2x5.4+0.0404 

13  9.0+  843.3 +11657 
x6  1.5 +11 31.2 +0.8941 
16  31.0+11 59.9-0.3099 

027.7-  4I5.9-I-I968 

12  19.4+  717.0+0.3889 

z8  99.3  -II  20.7  +0.8092 
1859-3-1051.5+0.3179 
19  12.7' -10  38.4 +0.057 1 

21  18.8-  9 15. 1 -1.3787 

14  14.7+  7x1.8 -1.2386 

8  0.7-0.1790 
530.7-0.7856 
o  8.1+0.2009 
731.2+0.9206 
X5  5a.8|+  8  2.8+0.29x0 

242.8+1.0129 
o  5-5-0.3590 
239.6-0.8684 
425.3+0.5098 
427.3+0.7039 

13  6.4J+  434.3-0.0600 

13    7-9+  435-7+0.3434 

13  24.6+  451.8+0.4895 

X326.6+  453-7+0.2933 
1330.4+  457.4+0.3308 

1338.4+  5  5-1 +0.9721 

14  9-3+  534.9+0.8748 
X454.X+  6 18. 1 +1.0327 
Z454.7+  618.7+0.9444 
X523.5+  646.5-0.5409 

0  2X.8-  834.1-0.3789 

426.2-  438.6-0.8601 
524.7-  342.2+1.0773 

x8   0.5+  825.7-0.2545 

22  51.7 -10  54.2 +0.2596 

o  56.0  -  8  54.6  +0.0134 

528.3-  4328+0.2853 
624.9-  338.4-0.7123 
735.2-  a  30.9 -0.3326 

XX  26.8+  X11.7 +0.7552 


12  45-7 
17  23.8 


1820.0+  748.6+0.8575 


1935-1 


9  0.8 


0.49x8+0.2497 

0.4893 
0.4888 


+  227.5-0.8509 
+  654.7+0.4881 


•5375 


2X  2 1. 4 +  10 42 .9 +0.8751 
23  25.7-11  i7.8-X.X79i 

2  57-5-  754-4-1-2535 
X043.2-  027.3-0.0373 

II  56.8.+  043.3I-1.1015 

X2  24.8^+    I  lO.I 

14  25.9+  3   6.5 


0.4872 
0.4869 

0.4S45 
0.4837 

0.4835 
0.4816 

0.4801 

0.4833 

0.4835 

0.4835 
0.4947 

0.5055 

0.5061 

0.5143 
0.5191 

0.5257 
0.5261 

0.5384 
0.5408 

0.5434 
0.5451 
0.5451 

0.5453 
0.5453 
0.5455 
0.5456 
0.5456 

0.5457 
0.5462 

0.5468 

0.5468 

0.5473 

0.5552 
0.5587 
0.5595 
0.5693 
0.5727 

0.5740 

0.5767 
0.5772 
0.5779 
0.5799 
0.5805 
0.5824 


+0.2571 
0.2578 
0.2580 
0.2594 
0.2600 


0.2525 
o.253ol+22{-67 


0.2054 

972 
854 


545 
487 


448 


o. 
o. 
o. 

-TO. 
O. 
O. 
O. 
O. 

+0. 
o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 

+0. 
o. 
o. 
0.0739 
0.0604 

+0.0545 
0.0413 
0.0386 


3819 

-1.2392!  0.5863I-0.0599 


TJhnft" 


incPar- 


N. 


x-90 

[^9-59 


0.2546  +66[-23 
0.2548  +45.-42 

+83'+2i 

+84}+  2 

+28p62 

-24-90 

+66'-24 


+0.2530  f90-  1 
0.2528  +62-27 


o.2527|f47-40 

0.2363 

0.2x98 


-47^ 

•3i!-7* 

+o.2i88lf35J-46 

+  2I-71 

+561-24 
4^0^+16 


845  f6i 


599  +90+25 


1-18 


+24L48 

-  5|-65 


449  +78r  2 


4461+41^31 
445  f65'-io 

439|+76r  3 
439 

437 

434 
423 
407 
407 

397|+X4|-57 

I92^23[-4S 

094 

069 


+0.01961-  6-€i 
0.0055  +78+10 
0.58271+0.0026  +90't'3i 
0.5831-0.00x2  +X4J-46 
0.5837   0.0067  +90J+32 

-35k> 


0.5843  -0.0x32 
0.5851  0.0241 
0.5862  0.0484 
0.5862  0.0522 
0.5863   0.0537 


4-90'+  8 


+62^13 
+651-11 

+90I+25 
+90J+19 
+90K39 
+90+23 


0.0351  +25^-35 
0.0236  +90+23 


-49-60 

+42-20 

-26-61 

+23-39 
-44H»x 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 


Thb  Star's 


Name. 


47 
53 
134  B. 

59 

V 

c 

K 

5 

4 

r 

12    B. 


B 


B. 


8 
a 

34 

45 

P 

49 

56 

c 

X 

80 

83 

r 

^« 
9  B. 

31  B. 

i6a  B. 
200  B. 

/ 
319  B. 

if 

49 

50 
a 

i 

550  B. 

«5 
ax4  G. 

40  H. 

43  H. 

231  G. 

236  G. 

9  G. 

17  G. 

x8  G. 

43  B. 
47  G. 
64  G. 
153  B. 
4a 


Mars 

Geminarum 

Geminorum 

Geminorum 

Gcminoruni 

Geminorum 

Geminorum 

Geminorum 

Cancri 

Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Leonis 

I^onis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Virgin  is 
Virginis 

Virginis 
Virginis 
Virginis 
Vitginis 
Viiginis 

Virginis 
Vitginis 
Viiginis 
Virginis 
Virginis 

Virginis 
Virginis 
Viiginis 
Virginis 
Viiginis 

Virginis 

Virginis 

lAhrm 

Librae 

Librae 

Librae 
Librae 
Librae 
Librae 
Librae 

Scorpii 


Mag. 


Rcd'nsfrom 
1914.0. 


Aa 


-1.2 
5.6 

5-9 
6.5 

S-7 

4.3 

5-5 

3-7 

5-9 
6.4 

6.2 
6.4 

S-9 
4.7 
6.3 

5-9 

1-3 
6.4 

5.8 
3-8 

5-7 
6.1 

5-1 

4.7 
6.4 

6.3 
5-2 

5-7 
6.2 

6.4 
6.2 

6.3 
6.0 

6.3 

5-0 

5-3 
5.6 
6.2 

Z.2 
5.7 
6.0 

6.1 

6.5 

5-1 
5.5 
6.4 

5-7 

6.5 
6.4 

6.1 

5-7 
6.1 

5.8 

6.3 

5-0 

4.7 


+2.03 
2.06 
2.04 
2.06 

+2.06 
2.05 
2.02 
2.05 
2.01 

+2.04 
2.00 
2.02 

■94 
•79 
.76 

•59 
.60 

•50 
•47 

•45 
•34 
•32 

•3« 
.19 

•17 

•17 
.14 

.04 

0.97 

+0.82 
0.80 
0.77 
0.71 
0.64 

■H5.57 

0.56 

0.48 
0.46 

0.34 

0.24 
0.22 
o.z8 

+0.17 
0.16 
0.07 

+0.01 
0.00 


Aa 


ri 


+5-3 

5-1 

5-0 
4.6 

+3.8 
3  3 

3-3 
2.2 

2.2 

•f2.2 

15 
+1.0 

•-0-3 
2.4 

-3-0 
4.1 

4.5 
4.6 

4.8 

-4-7 

5-1 

5-4 

5-9 
6.0 

-5^7 
;.8 


I: 


-0.04 

-5.0 

0.09 

4.9 

0.13 

5-1 

0.22 

4.9 

0.24 

5-3 

-0.30 

-5-0 

5-7 
5.8 

-5-9 
5-9 
5.8 
6.1 

5-2 

-5-2 
58 
5.4 
5.6 

5-2 

-5-2 

4.7 
51 

5-3 
4.7 

-4.6 
4.6 

4-5 
4.6 

4.6!  20 

I 

-21 
21 
22 

24 
23 

-^5 


Apparent 

DccHna- 

tian. 


+26 

27 
28 

26 

27 

+27 

25 
24 

25 
23 

+25 
^3 
24 
21 

16 

■n6 
12 

13 
10 

9 

+  9 
6 

6 

7 
4 

+  3 

3 

3 
+  o 

-  I 

-  4 
4 
5 
5 
9 

-10 
8 

9 
10 

12 
-12 

15 

15 
15 
17 

-18 
18 
20 
20 


52.4 
0.0 

3-0 
50.8 

48.4 

5-3 
59^4 
36.4 
37-8 
49.2 

19.7 

23-9 
17.6 

46.7 
57-4 
49.4 
23.2 
46.7 
12.0 
44.9 

5^6 
38.6 

33-7 
48.0 

19.9 

28.8 
19.7 
32.2 

9-5 
17-3 

8.5 
34.8 

21.6 

50.0 

4.4 

16.9 

31-5 

52.3 
42.9 

15-7 

46.5 
20.2 

55-6 

53-9 
48.1 

II. 2 
19. 1 

3^ 
48.8 

58.0 

1.8 
41.9 

S-o 
12.0 

32.4 


At  Conjunction  in  R.  A. 


WaahiafEton 
Mean  Tune. 


d 
10 
11 


12 


18 


14 


16 


h     m 

2040.3 

o  52.1 

238.5 

3  5-5 
6    1.5 

10  31.2 
13  46.8 

13  56-0 
20  29.5 

2033.2 
20  49.1 

139-9 
425.6 

13  47-8 

741.5 

12  40.3 

233.9 

4  0.6 

11  17. 1 

13  38.8 

1440.3 
022.7 
234.8 

4  35-0 

14  22.5 


Hour 

Anicle. 

H 


h 

+  9 
-10 

-  9 
8 


m 

5-9 

52.5 
10.3 

44-4 
55-3 

36.4 


40.4 

58.5 
2.1 


+  8  17.3 
-II   3.0 

-  823.8l-0.7678 
+  o 

-  6 


-  I 
-II 
-10 

-  3 

-  I 

-  o 

+  9 
+11 

-10 

I 


+0,5877 
+0.0950 
-1.1512 
+0.0409 
-1. 246 1 

-1.0208 


5 

I 
131.6f-0.3040 

I 


+1.0921 
-0.8688 
+0.9675 

.6092 

+0.6023 


372 
8.7 

20.6 
562 

32.4 
30.8 

14.0 

14.6 

8.4 

16.1 

47.6 

19.3 


16 


17 


14  50.4 

15  22.0 

18  25.1 
I  22.9 
7    5-2 

19  51.2 
21  38.9 

o  5.2 
510.7 
822.4 


18 


19 


SO 


29.5 
[Sph  14) 


14  43-3 

15  2.0 

15  35.6 

22  46.2 

23  28.2 

3    7.8 

8  6.4 

16  59.1 
19  29.7 

21  30.7 

22  14.7 

22  56.7 

6    3-5 

10  58.8 

11  25.7 

15  47-1 
19  39.2 

23  51.2 

6503 

9  48.2 

14  10.7 


052.4 
021.8 

2353 
919.6 

9  90 

3  12.2-0.4270 
456.5-0.4912 
7x7.9-0.3900 


-II 
-  8 


46.4 
41.0 


-1.3344 
+1.0582 


h-  2 

-  2 
I-  I 
+  5 
+  5 

+  9 

-9 

-  I 

+  I 
+  3 

+  3 

+  4 
+11 

-  7 

-  7 


32.6+0.5503 
14.5-1.3128 
42.0-0.1000 


14.3 

55.0 

27.2 

44.3 
9.6 

15.8 
"5 

55.1 
35-6 
27.5 
47.7 

21. 7 


-  3   9-7 

+  033.9 

+  436.7 
+11  20.2 

-  948.5 

-  535.9 


+0.0943 
+1.1928 

+0.1669 
+1.1901 
-0.5842 
+1.0981 
+0.9178 

+1.2987 

+1.0937 
+0.5602 

-I.245S 
^.5333 
+0.1901 
+0. 1930 
-0.8884 

+0.5155 
+0.3365 


-I. 1549 
+0.2314 

.1962 

+1.1433 
.4277 

-1.0497 

+0.4224 

+0.6478 
+0.6220 
+0.8248 

+0.5536 
+0.6x78 

-0.1919 

•2499 
-0.6270 

+0.3571 
^.7917 

Hi, $662 


j/ 


6043 
5852 

5849 
5848 
5840 

5827 

5815 

5815 
5786 

5786 

5785 
5761 
5746 
5692 

5579 

5547 
5463 
5455 
5417 
5404 

5400 

5358 
5348 

5341 
53" 

5311 
5310 

5303 
5292 
5287 

5289 

5291 
5294 

5303 
5310 

5327 
5328 

5329 
5354 
5357 

5371 
5393 
5436 
5450 
5461 

5465 
5468 

5509 
5538 
5540 

5566 
5588 

5613 

5653 
5669 

5692 


.0920  +50 


ho.o8i4|f87 
o. 

0.0973 
0.0987 

o.  1074 

0.1206 
0.1299 
0.1303 
0.1485 
0.1487 

0.1494 
0.1622 
0,1693 
0.1919 
0.2286 


-0.237a 
0.2576 
0.2594 
0.2675 
0.2699 

-0.2708 
0.2785 
0.2799 
0.2810 
0.2851 

-0.2853 
0.2854 
0.2861 
0.2868 
0.2865 

-0.2828 
0.2820 
0.2807 
0.2776 

0.2753 

0.2701 
0.2698 
0.2693 
0.2620 
0.2613 

0.2 

0.2507 
0.2380 
0.2341 
0.2308 

-0.2295 
0.2284 
0.2157 
0.2063 
0.2054 

-0.1965 
0.1882 
0.1788 
0.1623 
0.1550 

^.1439 


Irimit- 
ing  Par- 
allels. 


N. 


9 

I-17 


-30I-62 

H7 
-43 

-X 

+27 
+90 


-20 
-62 

7-63 
-41 
+36 


-  6-64 


+90 


+10-60 


+86 
+  I 

^■50 
+90 

*-54 
+90 

+14 


^90 

+90 
+90 

+78 

-«7 

fi7 

^•54 

^■55 

-  2 

^■75 
+63 

f22 


4-81 

*-73 
-37 
<-37 
-23 
*-53 

570  4-30 


S. 


+25 


+  2 
-66 
-127 
+32 

«l 

-72 


+^+19 


+  7 

+35 

+17 

til 
-76 

-34 

-34 
-86 

-18 

-26 


-69 

hi9-73 
24-66 

-38-90 


+13 

-16 

-90 

-50 
-90 

-32 

-55 
+75+21 
fi6-70 
-20-90 
+59-22 


+71 
■»-69 

"H70 

+63 

f66 

+23 
+19 
-  I 

+47 
-13 

^58 


-10 
-II 

+  I 

-«5 
-II 

-55 

-13 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 


Lrimit- 

Tan  Star's                                    | 

At  Conjunction  in  R.  A. 

ing  Par- 

Name. 

aU4 

s 

Mag. 

Red 'ns  from 

1914-0. 

Apparent 

Declinar 

tion. 

WariunfEton 
Mean  Tmie. 

Hour 
Angle, 

H 

h    m 

V 

x" 

/ 

K 

s 

It 

A^  • 

%^» 

•       » 

d     h    m 

• 

• 

A 

Scorpii 

4.6 

-0-3I 

-5.2 

-25    4.3 

«0  IS  15.8 

-  433-2 

-0.0214 

0.5697 

-0.1411 

+26-45 

31  B. 

Scoipii 

5-4 

0.30 

5.4 

24  16.8 

15  23.5 

-  425.9 

-0.8583 

0.5698 

0.1407 

-i8p90 

3 

Scorpii 

5-9 

0.32 

5-3 

24  59-5 

15  41.5 

-4   8.5 

-0.1658 

0.5700 

0.1399 

+i8'-54 

4 

Scorpii 

5-7 

0.32 

50 

26   0.9 

16    1.4 

-  3  49-4 

40.8447 

0.5701 

0.1391 

+64+4 

40  B. 

Scorpii 

S-4 

0.32 

5-5 

34  35-1 

17  18.OJ-  2  35.7 

-0.8064 

0.5707 

0.1357 

-16-90 

n 

Scorpii 

30 

-0.34 

-51 

-25  52.1 

17  235 

-  2  30.3 

-to.  5066 

0.5708 

^•1355 

+54^16 

48  B. 

Scorpii 

4.9 

0-35 

5-3 

25  37-7 

19  13.7 

-  044.3 

+0.0135 

0.5717 

0.1306 

+26I-44 

SO  B. 

Scorpii 

6.4 

0.34 

5-7 

24  29.5 

19  28.4 

-  030.2 

-1.1929 

0.5718 

0.1299 

-45,^ 

65  B. 

Scorpii 

5-5 

0-37 

H 

26    5.9 

21    9.4:+  I   6.9 

+0-2531 

0.5726 

0.1254 

+38-30 

85  B. 

Scorpii 

6.0 

0-39 

5.8 

as  15-7 

23  54.6+  3  45-7 

-0.9484 

0.5738 

0.1 178 

-«6j-^ 

6 

Scorpii 

3.1 

-0.41 

-5-9 

-a533-3 

21    2  26.9I+  6  12.2 

-1. 1068 

0.5748 

-0.1108 

-39-90 

a 

Scorpii 

1.2 

0.45 

5-9 

26  14.6 

544.2 

-f-  921.9 

-0.5711 

0.5761 

0.1015 

-6^84 

116  B. 

Scorpii 

6.2 

all 

5-9 

26  21.2 

631-7 

+10   7.6 

-0-S374 

0.5764 

0.0993 

-51-8^ 

r 

Scorpii 

2.9 

5.6 

28   2.4 

8  18. 1 

+11 49.9 

+1.0416 

0.5770 

0.0942 

+62 

•+20 

i 

134  B. 

Scorpii 

6.4 

0.50 

6.0 

27  17.8 

XI  40.2 

-  8 559 

-0.0300 

0.5780 

0.0844 

+20p46 

135  B. 

Scorpii 

6.0 

~^'^l 

-5-7 

-2821,1 

11  56.3 

-  840.4 

+1.0433 

0.5781 

-0.0836 

+62  420 

95  G. 

Ophiuchi 

6.1 

0.58 

6.6 

27  39-5 

22  50.0 

+  1  47-7 

-0.4122 

0.5803 

0.051 I 

-3r7i 

43 

C^hiuchi 

5-4 

0.62 

6.8 

28   3-7 

M    3    9.4 

+  5  56.8 

-0.1838 

0.5807 

0.0380 

*■  81-55 

.6^G. 

C^hiuchi 

6.3 

0.66 

7.3 

27  50-7 

XI    3.x 

-1028.2 

-0.6169 

0.5806 

0.0140 

-16J-90 

Sagittarii  {vat.) 

4.4 

0.67 

7.4 

2748.1 

Z2  44.6 

-  8  50.6 

-0.6831 

0.5804 

-0.0088 

-ao|-90 

10  G. 

Sagittarii 

5-7 

-0.68 

-7.6 

-28    3.2 

16  21.9 

-  521.9 

-0.4304 

0.5800 

40.0023 

-8-73 

210  B. 

Scorpii 

5.8 

0.69 

7-5 

2845.1 

17     7.9 

-  437-7 

+0.3046 

0.5799 

0.0046 

♦^31 

-27 

W 

Sagittarii  {var.) 

4-3 

0.71 

7-5 

«9  35-2 

1939.1 

-  2  12.4 

+1.2023 

0.5793 

0.0122 

♦60+39 

38  B. 

Safittarii 

C.  D.-28**  14268 

4.7 

0.71 

7.8 

28  28.2 

20  53.4 

-   I     I.O 

+0.0467 

0.5790 

0.0159 

+x8 

-4» 

6.4 

0.72 

7.8 

28  55-4 

22  26.0 

+  028.0 

+0.5514 

0.5787 

0.0206 

•■48 

-13 

48  G. 

Sagittarii 

6.3 

-0.72 

-8.0 

-28  19. 1 

28    036.6 

+  233.6 

-0.0313 

0.5780 

+0.0271 

+15 

-46 

62  B. 

Sagittarii 

6.0 

0.72 

7-9 

2841.0 

036.8 

+  233.8 

+0.3524 

0.5780 

0.0271 

+36-24 

58  G. 

Sagittarii 

6.1 

0.72 

8.0 

28  28.3 

2  27.6 

+  4  20.3 

+0.1850 

0.5774 

0.0326 

*^7 

^34 

0 

Sagittarii 

Z'Z 

0.74 

8.7 

27    S-o 

12     2.4 

-1027. 1 

-0.8336 

0.5736 

0.0606 

-251-90 

1 

42 

Aquarii 

5-5 

-0.52 

-7.8 

-13  iS-8 

27  13  45-0 

+11  59-6 

+0.7864 

0.5019 

+0.2426 

+70;- 3 
f-56(-30 

6 

*                  •  • 

Aquani 

4.9 

0.49 

71 

iz    7.2 

21  12.0 

-  446.x 

+0.2723 

0.4975 

0.2481 

^  ^ 

Aquarii 

6.4 

0.49 

71 

XI  20.9 

21  45-5 

-413-5 

+0.6612 

0.4972 

0.2485 

f78!-io 

213  B. 

Aquarii 

6.5 

0.47 

6.4 

845-8 

28    358.8 

+  149.4 

-0.6148 

0.4939 

0.2523 

fxi-83 

X 

Aquarii 

3.8 

-0.44 

-5-9 

-  8    2.3 

915.3 

+  657.2 

-0.0726 

0.4914 

+0.2550 

+39-4» 

t 

Aquarii 

6.3 

0.44 

5? 

7  39-8 

10  20.5 

+  8  0.6 

-0.2079 

0.4909 

0.2555 

+32-56 

Aquaru 

6.4 

0.4a 

5.6 

731.5 

14    8.6 

+11 42.5 

40.6138 

0.4893 

0.2570 

f79-i3 

8a 

Aquarii 

6.4 

0.42 

5-4 

7    3.3 

U47.3 

-"399 

+0.2437 

0.4891 

0.2573 

+56 

-3* 

0 

Aquarii 

AA 

0.38 

50 

630.9 

21  24.3 

-  5  13.6 

+1.3784 

0.4866 

0.2594 

^3 

443 

293  B. 

Aquarii 

5-5 

-0.40 

-4.4 

-  3  58.0 

22    7.3 

-  431-7 

-X.2431 

0.4864 

+0.2596 

-27 

^ 

96 

Aquarii 

5-7 

©•37 

4.6 

535.7 

20    0  16.  X 

-  226.4 

+1.1108 

0.4857 

0.260X 

♦84 

4l6 

316  B. 

Aquarii 

6.5 

0.38 

4.3 

423.3 

045-5 

-  I  57.8 

-0.0925 

0.4856 

0.2609 

+39 

-49 

14 

Piscium 

5-9 

0.35 

3-1 

-  X43-4 

840.3 

+  544.4 

-0-9695 

0.4835 

0.2615 

-7 

-90 

21 

Piscium 

5.6 

0.3X 

2.0 

+  0  35.9 

X7  26.5 

-  943-2 

-1.2408 

0.4819 

0.2618 

-96 

-89 

60  B. 

Piacium 

6.0 

-0.28 

-2.0 

'  0  22.2 

20  29.8 

-644.8 

-10.6289 

0.4816 

+0.26x7 

+84 

-la 

51 

Piscium 

5-6 

o.z8 

+1.4 

+  6  28.9 

80  x8    5.2 

-  943-4 

-1.3468 

0.48x8 

0.2569 

-38 

-84 

60 

Piscium 

6.2 

O.II 

1.9 

616.3 

81     2  38.6 

-  123.6 

+1.0689 

0.4833 

0.2534 

+^ 

+15 

62 

Piscium 

6.1 

O.IO 

2.Z 

649-9 

3    8.7 

-  0  54.3 

+0-5765 

0.4833 

0.2532 

48q 

-14 

d 

Piscium 

4.6 

-O.II 

2.2 

7    7.1 

3  22.x 

-  041.2 

+0.3153 

0.4834 

0.2531 

+62 

-«7 

FEBRUARY. 


xox         Piscium 
47  B.  Arietis 

90  H^  Arietis 


6.2  +0.07  +6.3 
6.5  I  0.24     8.4 


+14  13.4 
17  37.3 
6.4  +0.261  +8.2  +16  49.4 


1     535.6+049.5 

22  40.9-  634.2 

23  31.9!-  5  44.7 


-1.12740.4926 
-0.9964'  0.5022 

+0.0687!  0.5027 


+0.23 
0.9  X 


[Eph  14] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 


Tbb  Stak's 


Name. 


a6 

/* 
47 

F. 
64 

66 

7 
II 

16 
17 
18 

20 
21 
22 

23 

V 

27 
28 

14  H. 
/> 

17  B. 

38  B. 
47  B. 
354  B. 
73  B. 
22 

ft 

107  B. 
116  B. 
406  B. 
136 

154  B. 
415  B. 
183  B. 

K 

211    B. 

49 
S3 
54 
28 

47 

53 
134  B. 

59 

V 

c 

K 

00 

5B. 

4 
35  B. 


Arietis 
Arietis 
Arietis 

Arietis  (mean) 
Arietis 

Arietis 

Tauri 

Tauri 

Tauri 

Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 

Tauri 

Tauri 

Aurigae 

Aurigae 

Aurigse 

Aurigae 

Tauri 

Aurigae 

Aurigae 

Tauri 

Aurigae 

Aurira 

Taun 

Tauri 

Aurieae 

Taun 

Aurigae 

Aurigae 

Aurigae 

Mars 

Aurigae 

Aurigae 

Aurigse 

Geminorum 

Geminorum 
Gemiiiorum 
Geminorum 
Geminorum 
Geminorum 

Geminorum 

Geminorum 

Cancri 

Cancri 

Cancri 

Cancri 


Mag. 


Red'nsfrain 
X914.0. 


da 


6.2  +0.37 


5-7 

5.8 
4.6 

5.8 
6.1 

5-9 
6.1 


0.45 

0-55 
0.56 

0.7a 

+0-75 
0.79 

0.84 

0.86 

0.86 


5-4 
3.8 
5.6+0.86 


4-3 
4.1 

5.8 
6.5 


4-3 
30 
3-7 
5-2 

5-3 

5.6 
S-o 

5-3 

5-7 
6.0 

6-5 

6.0 
6.4 

S-8 

6.4 

1.8 

6.5 
5-9 
5-6 
4.6 

6.4 1+ 

6.1 

6.3 
4.4 

6.3 

-0.5 

51 
5.6 
5.8 

5-5 
5-6 
5-9 
6.5 
5-7 
4.3 


0.87 
0.87 
0.87 
0.87 

+0.87 
0.88 
0.89 
0.89 
0.90 

+ 


A^ 


•05 
.12 

•13 
.28 

.36 

.44 

•47 

•55 
•57 
•58 

•59  + 
.64 

.68 
•74 

■75 

•79 

•79 
.86 

.90 
•94 


+1.99 
2.02 
2.02 
2.06 


ff 


Dedina- 
tion. 


9.6 

:o.ol 
0.4 

07 
2.2 

1-5 
2.1 

^•5 
2.1 

2.0 

2.3 
2.2 

2.1 

2.2 

2.2 

2.0 
2.0 
2.0 
2.0 

2.5 


+19 

19 
20 

21 
24 

+22 
24 
25 
24 
23 

+24 

24 
24 

24 
24 

+23 

23 
23 
23 
25 
2.8+26 
2.9  27 
2.3  25 
3.0    28 


2.6 

2.2 

2.2 
1.8 

2.3 
2.0 

1.8 

1.2 

1-5 
0.7 

0-5 


27 

+27 
27 
27 

29 
28 

+28 

27 

29 
27 

27 
0.8+28 


0.2 

0-5 
0.0 

9.8 


27 

29 

29 
29 

+27 
28 


29 

28 


5-5 

3-7 

5-9 
6.4 

6.2 


+2.14  + 
2.18 
2.16 
2.21 
2.23 

+2.24.+ 
2.21 
2.28 
2.24 
2.28" 


8.6 

8.7 
8.5 

8.4!  29 

6.3+27 
6.2  28 
5.9  26 
5^6   27 


4-7 
4.1 

3-8 
2.8 

2.5 
2.7 


27 

+25 
24 
25 
23 
25 


28.6 

38.9 
19.6 

0.0 
254 

30-7 
10.8 

33 

1.4 

50.8 

34.4 
12. 1 
6.2 
17.4 
15.8 

41. 1 
50.6 

47.7 
52.7 
19s 

157 
9.0 

25.8 

27.2 

45^5 

34.8 

55-6 

52.5 
29.2 

51^5 

32.3 
36.6 

10.2 

56.8 

35^7 

56.0 

34.3 
31-4 
32.0 

35-0 

3-5 
5.6 

37 
20.5 

3.7 

0.0 

3-0 
50.8 

48.4 
53 

594 
36.4 
37^8 

49-3 
19.7 


At  CoNjuKcnoN  m  R.  A. 


Washin^ltaii 
Mean  Tune. 


8 


6 


8 


Hour 


d     h     m 

8  xo  27.9 

x6  22.2 

o    6.7 

039.8 

12  36.5 

14  34.3 
17  20.0 

ao  13.9 

22  5-3 
22    7.4 

22  14.5 
22  16.1 
22  33.1 
22  35.2 
22  39.0 

22  47.1 

23  18.5 

o  4.2 
o  4.8 
034.0 

941.9 

13  507 

14  50-2 

22  49.0 

3  39^1 

835.1 
10  41.3 

15  179 

15  21.6 

16  15.3 

17  26.6 

2Z  21.6 
22  41.6 

3235 

4  20.4 
536.4 


+1035.6 

-  5  54-4 

-  522.3 


h     m 
+  4  52  .oho.  5499 


+0.4380 
+I.I554 

+0.5208 


+  6II.5-I.I58I 
+  8   5.4 


+1045.5 
-1026.3 

-  838.7 

-  836.7 

-  8  29.7 

-  828.2 

-  811.8 

-  8  9.8 

-  8  6.1 

-  7  58.3 

-  728.0 

-  6438 

-  643.2 


+1.2330 
.1526 
.6694 
+0.7168 
+0.9125 

+0.Z426 
+0.5491 
+0.6958 
+0.4982 

+0.5358 

+1.1818 
+1.083 1 
+X.2412 
+1.1522 


-  615.0-0.3449 

+  234.0-0.1936 
+  634.01-0.6839 

+  73i^3 

-  847^2 
4   7.7 


+ 
+ 
+ 
+ 
+ 


037.2 

238.7 

7  4.8 

8.3 
0.0 


7 
8 


+  9 
-II 


5-5 


-  517.6 

-  423.0 

-  3   9.9 


6.41+2.26+  1.6+2323.9 

[Eph 


14] 


7  23.9-  I  26.6 

9  29.7  +  034.3 

13    3^8  +  3  59^9 

15  21.4+  6  12. 1 

19  30.21+10  II.O 

20  53.8 
22  8.0 
22  36.2 

038.2 

11  7.6 

12  54.4 

13  21.4 

16  17.8 

20  47.6 

o  3.1 
012.3 
644.7 
648.3 
7    4-2 

"  53-4 


+11313 
-1117.5 

-1050.4 

-  8532 

+  I  II.2 
+  2  53.8 
+   3197 

+  6  9.2 
+1028.2 

-1024.0 
-1015.2 

-  3  58.2 

-  3  54.7 

-  3  39-4 

+  058.6 


+0.2033 


+1.2662 
-1. 2148 

0934 

+0.4166 
+0.1656 
+0.4321 
-1. 2712 
-0.5727 

8.6-0.1926 
+0.8949 


949 
829 

820 

6x0 

573 
520 

462 

423 
423 


0.5102 

0.5145 
0.5206 

0.5210 
0.5309 

0.5325 
0.5349 
0.5374 
0.5389 
0.5390 

0.5391 
0.5391 
0.5393 
0.5394 
0.5394 

0.5395 
0.5400 

0.5406 

0.5406 

0.541 1 

0.5488+0. 

0.5522   o. 

0.5530  ®- 
0.5593   0.0845 

0.5629  0.0 

0.5663+0.0584 
0.5677!  o. 


o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 

+0. 

o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 


420  +53  -20 

420 11-82  o 

+  8 

+77-  2 

f8o  o 


414  +90 


413 
411 


409  +90+41 


398 
382 

381 
371 
168 
070 
o. 


0526  +54 
0.5706;  0.0395  +73 

-55 
+12 


0.57071  0.0393 
0.5712   0.0368 


0.5719+0 
0.5740!  0.021 
-  9 48. 6|-o. 72 14' 0.5747 

0.5770 


0333  ^33 


+0.6167 
+0.9862 

-0.4169 
+0.9987 
-1.0669 
-I. 1469 
-1.2638 

+1.2047 
+0.0606, 
-1.0078J 
-0.2875. 

-I -1495 
+0.1689; 
-1. 0801 
+0.1 108 
-1.1801 
-0.9621 

-0.2521 
+ 1. 1406 
-0.8266 
+1.0031 
-0.5685 

+0.6294 


0.0180 
0.0039 
o.5773|+o.ooii 

0.5779,-0.0028 
0.5786  0.0082 
0.5794  0.0146 
0.5804 


0.581 I 

0.5870 
0.5822 
0.5824 
0.5825 
0.5828 

0.5829 
0.5828 
0.5827 
0.5823 
0.5815 

0.5808 
0.5808 

0.5789 
0.5788 

0.5788 


0.0255 
0.0326 


-0.0447 
0.0497 
00535 
0.0 
0.0612 


-0.0934 
0.0987 

O.IOOI 

0.1088 

O.I22I 

-O.I316 
0.1320 
0.1504 
0.1506 

O.I513 


O.5770I-O.1643 


ing  Par- 
allels. 


N. 


-I 

f72 


5-64 


+90+33 


f78 

-27 


-  6 
-66 


+90+44 
+36 

+ 
+90 


-36 
7-64 

+  9 
+90+21 


+90 


+25 


+34| 

+ 


46  +90+55 

-39 
718  +39 

+72 


-12 


+90+33 


+48 


+90+39 


-45 

-35 
6-62 


-61 
-25 
+  a 
j-io 

t  4 
-61 

-50 

-27 

91+90+32 
+  2 


+90 


+90+39 
+21-38 
+90+39 


-23 
-31 
-52 

+90 
+48-15 


-18 

550  +28 

-31 

+54 

3 

51 


-33-62 


-13 
+30 


-60 
+17 


-60 
-60 
-60 

+53 


-61 

-34 
-61 

-13 
-62 

-17 


-63 

-39 

+90+39 
-  3-64 

+90+27 
+13  -58 

89+4 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCXiULTATIONS. 

FEBRUARY. 


TbsStax's 


At  CoNjUNcnoif  in  R.  A. 


aJlds. 


Name. 


X  Cancri 

y  Cancri 

12  B.  Leonis 

8  Leonis 

a  Leonis 


34 
45 
P 
49 
S6 

c 

X 

8o 

83 

r 

89 
9  B. 

31  B. 
162  B. 
200  B. 

/ 
X 

* 
49 
50 


550  B- 

.  85 
214  G. 

40  H. 

43  H. 

231  G. 

236  G. 

9  G. 

17  G. 

18  G. 

43  B. 

47  G. 

64  G. 

153  B. 
42 
h 
A 
31  B, 

3 
4 
40  B. 
It 

48  B. 

65  B. 
85  B. 

6 
a 
116  B. 


Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 

Virginis 

Virginis 

Virginis 

Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Librae 

Librae 
Librae 
Librae 
Librae 
Librae 

Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 


Mac. 


5-9 
4.7 
6.3 
5-9 
x-3 
6.4 

3.8 

5-7 
6.Z 

51 

4.7 
6.4 

6.3 

5.7 

6.3 

6.4 

6.2 

6.3 

6.0 
4.8 

S-o 

6.2 
X.fl 

5-7 
6.0 

6.1 
6.5 

51 

5-5 
6.4 

5-7 
6.5 

6.4 

6.1 

5-7 
6.1 

5.8 

6.3 

50 

4-7 
4.6 

5-4 

5-9 
5-7 
5-4 

30 
4.9 


Red'nsfracn 
Z9X4'0. 


Aa 


t 

+«.30 
2.28 

2.22 

2.21 

3.1Z 


5-5 
6.0 

31 
1.2 

6.2 


+2. 24 

3.c6 
3.04 
3.03 

.96 

•95 

•95 
.86 

.84 

.84 

.82 

•74 
.70 

.58 
•57 

•54 
•51 

.45 
.40 

•39 

•33 

•31 
.28 

.22 

.I4j 

.12 
.09 
.08 
.08 
.00 

+0.95 

0-95 
0.92 

0.87 

0.83 

+0-75 
0.72 

0.67 

0.66 

0.66 


N4 

21 
16 
16 

12 

-  6.8+13 


+0.66 
0.65 
0.64 
0.64 
0.62 

+0.60 
0.58 

0-55 
0.51 

0.51 
2.9  ,+0.49 


Aa 


// 


1.3 
0.6 

3.8 

4.6 
6.5 

6. 
7.6 

7-9 

79 
8.9 

9.1 

95 
0.1 

0.0 

0.0 


4  + 


o. 

o. 

0.7 

1-5 
I.I 

Z.I 

0.6 
0.6 
0.6 
0.8 

I.O 

0.6 
0.6 

0.01 
0.2 

03 

9.8 

9.6 
9.6 

9-3 
9.2 
9.2 
9.4 
9.1 
9.1 

8.5 
8.8 

8.1 

8.3 
8.6 

8.3 
8.0 

8.5 
8.1 

8.2 


4  + 


Ai>pftfcnt 

Dcdina- 

tion. 


M 


^•ahfagton 


10 

9 

9 
6 

K  6 

7 
4 
3 
3 

3 
o 

z 

4 
4 

h  5 

7 

9 
zo 

9 

-10 
12 
12 

15 
15 

-IS 

17 
18 

18 

20 

-20 
20 
21 
21 
22 

-24 

23 

25 

25 
24 


-24 
26 

24 
25 
25 

8.0-26 

8.4I  25 

8.4'  25 
8.  I*  26 

8.1'  26 

.1 


17.7 
46.7 

57-4 

49-3 
23.2 

46.7 
ZZ.9 

44.8 

5.6 

38.5 

33-7 

47-9 
19.9 

28.8 

Z9.6 

32.1 
9.4 

i7*4 
8.6 

34.9 

2Z.7 

3i^5 

4.5 
Z7.0 

52.4 
42.9 
iS-8 
46.6 
20.3 

55^6 

53-9 
48.2 

"•3 
19.2 

3-9 
48.9 
58.0 

1.9 
42.0 

5-1 
12.0 

32.5 
29.6 

4.4 
z6.8 

59-5 
0.9 

35-2 
52.2 

37-7 

5-9 

15.7 

23-4 

14.7 
21.2 


d     h 

8  14 

9  17 
22 

10  Z2 

13 
SO 

23 

23 

11  9 

ZZ 

13 

33 
33 
33 

IS      3 

9 

14 

18    3 

5 


38.0 

55 -o 

330 
26.0 


l.Or- 


25-5 

30-7 

48. 

48.3 

13-7 


4  + 


040.3 

7307 

943.5 
+10  41 .3 

-  412.7 

-  2    8.9 


-  o  16.4 -z  .33061  o 


+  853.Z 

+  9 19-3 
948.8 


-0.6431 
+0.0685 
+0.0705 


3Z.8 

Z8.3 

47.1 
Z4.3 

44.7 

4Z.8|-zz  30.3I-0.9980I  o 

25-8 

56.8 

Z7.4 

Z.6 


I 


15 

3Z 
33 

1*    5 

6 

9 

14 

23 

15  z 

3 

4 

4 
II 

16 

17 
21 

16  I 

5 
12 

15 

19 
20 

30 

21 
21 
22 
22 

17  o 

2 

5 

7 
II 

II 


33.Z 

30-4 
24.4 

24.4 

32.4 

3-2 

36.7 

27.4 

7.0 

34.3 
32.6 

15.6 

56.7 
55-1 

45-2 
11.6 
29.0 
17.7 
26.6 


-  7.6.-28    2.4 


13 


21.4 
17.8 

38.5 
43-3 
50.9 

8.8 
28.6 
44-8 

50-4 
40.0 

35-3 
20.1 

52.1 

9-3 

56.7 

43-2 


Hour 

It- 


h    in 

336.7 
-II  27.7 

530-9 
+10 13.2 

041. 1 


-  449-8 
+  030.2 

-II  34.1 

-9  533 

-  736.6 

-  631.5 
+  o  8.5 

+  6  5.2 
+  6  54.3 
-10  21.9 

-  942  _ 

-  6  16.3 

-  J  35-7 
+  645.6 

+  9  7.8 
+11  1.9 
+1143.4 
-II  37.0 

-  4  53-5 

-  013.9 


-  5  21, 

-  231 


•7393 
+0.1010I  o 

+11553 

+0.130010 

+i.ii49;o 

.63981  o 
+1.0076,0 
+0.8255  o 
+1.1993'© 
+0.9803:  o 

40.4512!  o 


+0.3750  o 

+0.1933  o 

.5714  o 
.6363  o 

-0.5387  o 
+1.2922  o 
+0.8822  o 
+0.3786  o 
.2628  o 

-1.3064 

+0.061 1 
-0.3620 
+0.9601 

5937 

-1. 2081 
+0.2486 
+0.4718 
+0.4465 
+0.6494 

+0.3824 


+  01 1.4 +0.4462 

+  419-4-0.3556 

+  7  59.8-0.4118 
+11  59.5-0.7850 


+0.1970 
0.9448 


+  139.3+0.4101 

+  2  41.6-0.1747 
+  248.9-1.0085 

+  3  6.2-0.3183 
+  325.2+0.6890  o 
+  4 38.5 -09560  o 
+  4  43 -9 +035300 
+  629.2-0.1374  o 

+  8  20.1 +0.1028  o 
+10  58.6 -1 .0942  o 
-1035.3 -1.2509  o 

-  725.7J-0.71400 

-  640.i'-o.6799  o 

-  4  57-7+0.8992 


5718 
5627 
5602 

5533 

5526 

5493 
5483 
5479 
54*3 

5436 
5430 
5404 
5404 
5403 

5397 
5387 
5382 

5383 
5384 


N. 


5759-0.1715 


0.1947 

o-2325|*90f+»9 
0.2415 

0.2636 


-0.3645 
0.3  73  z 


02755  ♦9<^+  I 
0.2765  f9o.+26 

0.2846  +90+  c 
4-71-20 


0.2878 
5386-^.3864 


5710I 
5717 

5723 
5732 
5739 
5747 
57  5«^ 

5753 


^.2860 
0.28731-36-^ 
0.2915 
0.2916 
0.39Z8 

-0.3935 
0.3933 


+ia'-«4 
+48r4o 
+481-40 

-  9*-^ 

+66-25 

0.2928  f55|-34 

0.2887  +I5r79 


0.2857 
0.2806 
0.2750 
0.2741 

0.2663 
0.2655 


0.2610  f22-65 


5387 
5398 

5412 
5413 

5433 
5435 
5447 
5464 
5500 

55" 
5518 

5521 

5525 
5557 

5579 
5581 
5601 

5619 
5638 

5669 
5681 

5698 
5702 

5703 

5704 
5706 
5710]  0.1352 


fii-«5 

fi6|-77 
+82+32 
481+3 
*^3-»5 
+29,-59 

-37r90 
+44f^ 


0.2543 
0.2409 

■0.2367 
0.2332 
0.2320 
0.2307 
0.2175 

-0.2076 
0.2067 

0.1975 
0.1889 

0.1793 

-o.  1623 

0.1549 


0.1435  +49,-^^ 
0.1407  fi8-S5 
0.1403  -381-90 

1395  *-»i'^ 
0.1387  +63-6 

-25-90 

+45;-'5 
+19-52 

+3o|-39 
-37^ 
-53,^ 

-14^ 

-12.^ 
462+  S 


0.1350 
O.Z3OO 

-o.  1247 

O.II7I 

O.I 100 

0.1006 
0.0983 

0.0933 


••3H>5 
+50^27 


+52.-30 

49MX 

+11-75 
+90+12 


75i+^ 
■  8i-*3 

321-90 

[+49r3i 
+62 '-^o 

♦6o!-2i 
+69'-io 

+54!-24 

+I5-W 

+ii''7o 
-10-90 

*-39-34 
-32-90 
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FEBRUARY. 


Thb  Star's 


Name. 


134  B. 

135  B. 
95  O. 

163  G. 

X 

10  G. 
210  B. 
W 

38  B. 

43  G. 
62  B. 
58  G. 
0 

r 
201  B. 
248  B. 

h 
308  B. 
36  B. 

17 
20 


51 
60 

62 

S 

lOI 


Soorpii 

Soorpii 

Ophiuchi 

Ophiuchi 

Ophiuchi 

Sagittarii  (var.) 
Sagittarii 
Scorpii 

Sagittarii  (var.) 
Sagittarii 

C.  D.-28**  14268 
Sagittarii . 
Sagittarii 
S^ttarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Capricomi 
Capricomi 
Capricomi 


Ptscium 
Piscium 
Piscium 
Piscium 
Piscium 


Mac. 


6.4 
6.0 
6.1 
5-4 
6.3 

4*4 
5-7 
5.8 
4-3 
4.7 

6.4 

6.3 
6.0 

6.1 
3-3 

3-5 
5-9 
5-7 
4.7 
6.3 
6.2 

5.8 
.6.2 


5.6 
6.2 
6.1 
4.6 
6.2 


Red'nsfroni 
19x4.0. 


8 
+0.45 

0.45 

0-34 
0.30 
0.23 

+0.2I 
0.18 
0.17 

0.14 

+0.13 
O.II 
O.II 

0.09 
+0.02 

-0.04 
0.06 

O.IO 

0.12 
0.16 

■0.23 
0.26 
0.29 

^.36 

0.31 
0.32 

0.32 
-0.22 


Aa 


.8 

.4 
.8 

•7 

.8 

.8 

•7 

•5 
.2 

.6 

•4 
.6 

•5 
.6 

•9 

7.7 
8.0 

7-7 
8.1 

8.2 


8.0 
8.0 
8.1 


-  0.1 
+  0.5 
0.6 

07 
4.3 


Apparent 
Declina- 
tion. 


-27  17.9 
28  21. 1 

27  39-5 

28  3.8 

27  50-7 
-27  48.1 

28  3.2 

28  45.1 

29  35-2 
28  28.2 

-28  55.4 
28  19. 1 
28  41.0 
28  28.3 

27    4.9 

-27  48.0 
26    3.2 


27 

25 

24 


9.9 

4.6 

9.5 


-22  40.8 

21  49.8 

I-I9  22»3 

NEW 

^  6  28.8 
616.3 

6  49.8 

7  70 
+14  13 -4 


At  CoNjxTNcnoN  m  R.  A. 


Washington 
Mean  Time. 


d 
17 

18 


10 


Hour 
Angle, 

H 


80 


81 


88 


h     m 

17    5-7 

17  21.8 

4  x8.2 

839.2 

i6  36.9 

18  19.3 

21  58.8 

22  45-3 
I  18. 1 

233-4 

4  7.0 
6  19.2 
6  19.4 
8  ZI.6 

17  54. 1 

245.6 

526.3 

12  31.0 

15  30-0 

23  13.6 

15  II.O 

22  59.6 
527.4 


h     m 

-  I  43-2 

-  I  27.6 

+  9   3-2 
-1046.1 


-  3    7-0 -0-7383 

-  I  28.6-0.8033 


-I-  2    2.4I-0.5467 

+ 
■I- 
+ 


247.1 
514.0 
626.4 

756.4 
+10  3 
-no  3.6 

+"51.5 

-  248.1 
5  43-6 


MOON. 


87 


8S 


z  19. 

952.0 

10  22.1 

10  35.5 
12  50.4 


.1691 
+0.9042 

5429 
.3108 


+0.1914 
+1.0948 
-0.0639 

+0.4442 
-0.1387 
+0.2466 
+0.0802 
-0.9340 

+0.4767 
+  ^18.4-1.1452 

-  8  52.4;+o.7579 

-  5  59-9,-i-i347 
+  I  27.4,-1.1412 

-  7  7.9I-0.2909 


/ 


-o. 

+0.0032 
0.0055 
0.013 1 
0.0168 


+  025.3 
+  640.6 


042.1 

+  737-4 
+  8  6.7 
+  819.7 
'^  952.0 


+0.1723 
-1. 2661 


-1.2698 

+I-I555 
+0.6624 

+0.4006 

-1.0385 


0.5759-0.0833 
0.5760  0.0825 
0.5770  0.0500 
0.5770  0.0369 
0.5762  0.0129 

0.5760 

0.5752 
0.5750 

0.5744 
0.5740 

0.5736 
0.5728 
0.5728 
0.5721 
0.5680 

0.56321+0.0853 

0.5616 

0.5571 

0.5551 
0.5496 

0.5376 
0.5316 
0.5267 


0078  -28|--90 
-14-83 


+24 
+60 
+12 


+0.02x41+41 
0.0279 
0.02791+29 


0.0333 
0.0611 


0.4832 

0.4845 
0.4846 
0.4847 
0.4929 


0.0924 
0.1 105 
0.1178 
0.1361 

+0.1697 
0.1841 
0.1951 


0.2543 
0.2542 

•K).2357 


Limit- 
ing Par- 
allels. 


N. 


S. 


^■I3h55 
+62  +  9 

-9-83 
-64 


+  I 


-24-90 


+21 
-31 


33 
+26 

-48 

-19 

-53 
-30 
-40 

-90 


48-17 

-43h90 
+62-  I 


-40 
-38 


-90 
-90 


+1 
+41 

-43 


6-62 


+0.2583 1-29(-^4 
0.2 


1546  +90 


+88 
+67 
-13 


-35 
-90 


+21 
-10 


+67-23 
-76 


MARCH. 


47  B.  Arietis 
20  H*.  Arietis 

26  Arietis 

fi  Arietis 

47  Arietis 

B  Arietis  {mean) 

64  Arietis 

7  Tatui 

II  Tauri 

16  Tauri 

17  Tauri 

18  Tauri 

q  Tauri 

20  Tauri 

21  Tauri 

22  Tauri 

23  Tauri 

ff  Tauri 
28  Tauri 
14  H.  Tauri 

p        Tauri 

^        Tauri 

5  B.  Aurigse 


6.5 
6.4 

6.2 

5-7 
5.8 
4.6 

5.8 

5-9 
6.1 

^1 
3.8 

5.6 

4-3 
4.1 

5-8 

6.5 

4.3 

3.0 
5-2 

5-3 
5-6 
50 

5-7 


-O.II 

0.09 

-O.OI 

+0.06 

0.15 

0.15 

0.28 

+0.35 
0.39 

0.42 
0.42 
0.42 

+0.43 

0.43 

0.43 

043 
0.44 

+0.44 

0.45 

0.46 
0.60 
0.67 

+0.82 


■6.5 
6.3 

■  7.9 

8.3 

8.9 

9.2 

Z0.8 

+10.9 
"3 

II.O 
II.O 
II. 2 

+11. 1 
II.O 
II. I 
II. I 
10.9 

+  11. 0 
II.O 

"5 

12. 1 
12.3 

+12.7 


+17 
16 

+19 

19 
20 

21 

24 

+24 

25 
24 
23 
24 

+24 
24 
24 
24 
23 

+23 

23 

25 

26 
27 

+28 


37.3 
49.4 

28.6 

38.9 

19.6 
0.0 

25.4 
10.8 

1.4 
50.8 

34.4 

12. 1 
6.2 
17.4 
15.8 
41. 1 

50.6 

52.7 
19.4 

15.6 
9.0 

27.2 
[Eph 


0.0 
51.3 

52.2I-  9 

50.0-  4 

39.6+  3 

13. 1+  3 
20.0-  8 


1  6 
6 

17 

2  7 

.8 

20 

8     I 

4 

5 
6 

6 

6 
6 
6 
6 
6 

7  12.9;+ 

8  0.0!+ 
8 

17 
22 

*    7 
14I 


8.0- 

4.9- 

58.3  + 
0.4I+ 

7-7 

9-4 

26.71+ 

28.7  + 

32.71+ 
40.9  + 


. 


29-8;+ 
48.6 -I  I 

2.7I-  7 


+  232.6I-0.9064 
+  322.3+0.1642 

56.1-0.4584 
9.0+0.5352 
26.3+1.2571 
58.7+0.6178 
17.3 -1.0775 

38.7  -0.0647 

47.5-0.5872 
2.1+0.8116 
4.1+1.0090 

II. 2 +0.2319 

12.8+0.6422 
29.6+0.7903 
31.5+0.5907 
35.4+0.6287 
43.3+1.2808 

14.2  +1.1810 
59.7+1.2505 
28.5-0.2610 
31.6-0.1116 

26.3  -0.6086 

25.0 


-1. 1494 


0.5015 
0.5020 

0.5085 
0.5124 
0.5178 
0.5181 
0.5268 

0.5304 
0.5326 

0.5340 
0.5340 
0.5341 

0.5342 
0.5344 
0.5344 
0.5344 
0.5346 

0.5349 
0.5355 
05359 
0.5427 
0.5458 

0.5521 


+0.2179 
0.2168 

+0.2027 
0.1941 
0.1819 
0.1810 

0.1597 

+0.1 
0.1447 
0.1409 
0.1408 
0.1405 

+0. 

0.1399 
o. 

0.1396 
o. 

+0.1383 
0.1367 
0.1356 
O.II52 
0.1055 

+0.0832 


+87 

-20 

506  +41 
+12 
+90 
+90 

58 
1405 1+90 


-  5r72 

^•54H9 

+20.-60 

n9h  7 
+90+43 


o 
-66 

-60 

+15 
+27 

-16 


+  5 
^1>o,+i3 

1398  +86+  2 

+90+  5 
1394  +90+53 


+90+42 

+90+49 
+30-40 
38-30 
IO-S7 
30I-62 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONJ. 
BIASCH. 


Ill  a 

Aunge 

49 

Aurigs 

S3 

Auriga 

54 

Auriga 

iS 

47 

Geminnrum 

S3 

Gcminonim 

134  E 

59 

Geminorum 

c 

Geroinonmi 

Oeminomm 

Cancri 

5  B 

Cancri 

Qmcri 

'h 

Cancri 

Cancri 

Y 

Cancri 

11  B 

Leonis 

8 

\jtraas 

a 

Leonis 

J4 

L«oni9 

4S 

Leonis 

p 

Leonis 

49 

Leonis 

56 

Leonis 

X 

Leonis 

8o 

Leonis 

83 

Leonis 

Leonis 

89 

Leonis 

9B 

Virginis 

31  B 

Virginia 

t6i  B 

Virginis 

300  I) 

Virginia 

/ 

Virginis 

Z 

Viiginis 

* 

Virginis 

Viigini* 

50 

Virginis 

6-3 

+1. 

5- 1 

5-6 

5-8 

I. 

S-S 

I- 

5-6 

+  1. 

S-9 

6-5 

5-7 

I. 

4-3 

^■ 

S-S 

-n. 

3-7 

5-9 

6.4 

6.1 

1. 

6,4 

*I. 

S'9 

4.7 

6-3 

5-9 

'■ 

6^4 

'^l'. 

S-8 

3-8 

5-7 

6,1 

vt. 

4-7 

^\ 

6.4 

6-3 

'■ 

5» 
S'7 

"■ 

6.1 

6.4 ;  2- 

6.1!    2. 

6-3 

+a. 

6.0 

3. 

S-o 

^■ 

6.1 

■ti. 

;.58-M 
1.66  9.7 
t.69,  9.9 
r.69  9-6 
'■74;  9'6 


1-90 


ag  3-7 
*a7  0.0 
18  3.0 

36  50.8 

37  48.4 
37  S-4 

5-4-+3S  59-5 


4.9 


436... 
"5  37-8 
13  45-3 
35  '9-7 
*3  »3-9 

16  S7-4 
1649.3 

"  33-a 
13  46.7 
10  11.9 
944.8 


3^8-7 
*  3  '9-fi 

3  33-1 


»3rS 

T.llSO, 

I    3' 

WII94 

^.9621 

037-9 

-o-"337 

»38.S 

-r..06s 

T      0.6 

-fo.ni4 

9'5-3 

-1.04T6 

848.8 

4a.i6i6 

5  54-9 

-1-1441 

139-3 

-o.9a58| 

'43-' 

-0,3106! 

ija-i 

*I.I948 

817.8 

■-0-793S 

8ai.4 

^,.05J8 

837-0 

"-OS33* 

039.1 

■*o-67"s' 

7  57-9 

-0.7088 

'    7-4 

■l-0,I3I3, 

S43.0 

■H,i788 

5733  c 

5734  ' 
5736  c 


iS0.i|-ti 


13  18.8 -f 
1459.8  + 
1717-1  + 


0.973?  I 
0.4467.1 
1-3137  ' 
0.6440  • 
0.061 1  I 

0.9964  ' 
0.3601; 

0-I773" 
0.5801]. 
0.6442^  I 
0.5484  I 
i-aSS7' 
o.  84961  < 
o-3534|' 
0.1789  ■ 


570a -0 
5^3  o 

5663  o 
5597  " 
5578  o 
553" -o 
SSJ6  o 
5304  c 
5497  o 
5495  ° 
5473 -<= 
5469  0 
5466  0 
S45S  ° 
5454  o 
5454;-o 
S4SH  *= 
S45I  ° 
5453,  o 
5468;  o 

S47'|-<= 
5476  o 
54781  o 
5495  <= 


1-09*5  ^ 
J.0978  - 
>-099i  V 


7778  +9o*jt 
2866  +90+  ) 


.2948  t-4SJ-41 


2907   ^8a>J8 
2858  t-8il    0 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 


Tbb  Stak's 


Name. 


a  Virginis 

•  Virginis 

550  B.  Virginis 

85  Virginis 

314  G.  Virginis 

40  H.  Virginis 

43  H.  Virginis 
231  G.  Virginis 
336  G.  Virginis 
9  G.  Librae 

17  G.  Librae 

18  G.  Librae 
43  B.  Librae 

47  G.  Librae 

64  G.  Librae 

153  B.  Librae 

4a  Librae 

b  Scorpii 

A  Sooipii 

31  B.  Scorpii 

3  Scorpii 

4  Scorpii 
40  B.  Scorpii 

9r        Scorpii 

48  B.  Scorpii 

65  B.  Scorpii 
85  B.  Scorpii 

6         Scorpii 

a        Scorpii 

X16  B.  Scorpii 

r  Scorpii 

234  B.  Scorpii 

135  B.  Scorpii 

95  G.  Ophiuchi 

43  C^biuchi 

163  G.  Ophiuchi 

X  Sagittarii  (yar.) 

10  G.  Sagittarii 

3ZO  B.  Scorpii 

W  Sagittarii  {var.) 

38  B.  Sagittarii 

C.  D.-28**  14268 
48  G.  Sagittarii 
62  B.  Sagittarii 
58  G.  Sagittarii 

<p        Sagittarii 

r  Sagittarii 
201  B.  Sagittarii 
248  B.  Sagittarii 

h        Sagittarii 

308  B.  Sagittarii 
36  B.  Capricomi 


17         Capricomi 

20        Capricomi 

17        Capricomi 

37        Capricomi 
84368**— 1914- 


M«f. 


Z.2 

5-7 
6.0 

6.1 
6.5 

S-i 
5-5 
6.4 
5-7 
6.5 
6.4 
6.1 

5-7 
6.1 

5.8 
6.3 

4.7 
4.6 

5-4 

5-9 
5.7 
5-4 
30 
4.9 

55 
6.0 

3.1 
1.2 

6.2 

2.9 
6.4 
6.0 
6.1 

5-4 

6.3 
4.4 
5.7 
5.8 
4.3 

4.7 
6.4 

6-3 
6.0 

6.1 

3-3 
3-5 
5-9 
5-7 
4.7 

6.3 
6.2 

5.8 
6.2 
4.8 

6.Z 

'37 


Red'nsfrom 
X9X4.0. 


iia 


// 


•95 
•94 
.92 

.89 
.85 
.84 
.83 

.83 
.82 

.78 

.76 

•75 

•73 

•70 
.67 

.63 
.61 

.58 

•57 
.57 

.57 
.57 

•54 

•53 

•50 
.48 

.46 

•45 


•441 

.41 

.41 

■30 
.26 

.18 
.16 

•13 
.12 

.10 

.08 
.07 
.04 

•05 
.03 


-  08-28 


K).9i 
0.83 
0.79 

0.73 
0.68 

+0.60 

0.45 
0.38 

0.31 

0.30 

+0.30 


5.1 
4.9 

4.9 
4^5 
4.5 

4.6 

4.1 
4.0 
4.0 
3^6 


3 

3-3 

3.6 

3.0 
2.8 

2.0 
2.1 
1.4 

14 
17 

1-5 
I.I 

1-5 
I.I 

I.I 


4-20 


20 
21 
21 
22 

-24 

23 

25 
25 
24 

-24 
26 

24 

25 
25 


o. 

i.o 

0.9 

05 
0.4 


9 
9.8 

9.5 
9.1 

8.7 

8^3 
8.2 

7-9 
7.6 

7.2 

7-5 
7.2 

7-4 
7.2 

7-1 


-  7.0-2 


'7 

27 
26 

27 

25 

-  6.2I-24 

22 

21 

19 
20 


7 
6.2 

6.6 

5.8 

6.3 

6. 

5.5 
S3 
5^5 
5.2 


Apparent 
Declina- 
tion. 


-10 
12 
12 

15 
15 

-15 

17 
18 

18 

20 


8-26 


25 

25 
26 

26 


27 
28 

27 
28 

-27 

27 
28 

28 
29 
-28 
28 
28 
28 
28 


43.0 

15.9 
46.7 

20.4 

55-7 

54.0 
48.2 

11.4 

19.3 
4.0 

48.9 

58.1 

1.9 

42.1 

5-1 

12. 1 

32.6 

29.6 

4.4 
16.9 

59.6 
1.0 

35.2 
52.2 

37.8 

6.0 

15.7 
23.4 
14.7 

21.2 

2.5 
17.9 

21.2 

1:1 

50.7 
48.1 

3-3 

45.x 

35-2 

28.2 

55-4 
19.1 

41.0 

28.3 

4.9 

479 
3-2 
9.8 
4.6 

9.5 
40.7 

49-7 
22.3 

11.8 


At  CoNjimcnotr  or  R.  A. 


Washin^n 
Mean  Tune. 


d     h     m       h 
18  1432.6+  o 

15  12. I +  I 

1837.9+  4 

23  i8.i-i»9 

14    7 


10 
II 

12 

13 

19 

16    o 

I 


12 

19 
22 

16  2 

3 
3 

4 
4 
5 
5 
7 

9 

12 
14 

17 
18 

20 

23 
23 

17  10 

14 

22 

18  o 

3 

4 
7 
8 

9 
12 

12 
13 


38^7- 

0.6- 

54.6- 
36.0- 
15.6 
58.6 

38.2 

3-7 
11.91-10 

52.6-  6 

52.9 

33.8 
24.4 


+ 
+ 


-  2 


39-7 
47.1 

4^5 

237 

37.5 
42.9 

293 
21.2 
1.2 
29.0- 
40.9 
27.0+ 

10.8  + 


28.1 


3 
6 

43.8+  6 

25.4-  7 

41.3-  2 

30.5  +  4 
11.3+  6 

47-5+  9 

33-4 +10 

4.2 -II 

18.4 -10 

51  •or  8 

i.6\-  6 

1.8k  6 

52.8-  4 


Hour 
Angle, 

H 


4 
2 

2 

I 

4 

9 
9 


m 
36.2 

14.3 
32.8 

2.8 

54 

38.1 
48.2 

8.3 
30.2 

57.8 

26.8 

51-3 
9.9 

37 
46.6 


7-^ 


+  3 
+  6 


38.7 
22.7 

37.01+1025.4 

+11  25.6 

+11  32. 


-1 .3061 
+0.0387 

.3776 
+0.9217 

.6049 

-1.2098 
+0.2218 
+0.441 1 
+0.4162 
+0.6158 

+0.3536 
+0.4164 

^.3714 
.4265 

-0.7933 

+0.1734 

9504 
+0.3841 
-0.1917 
-1.0129 


6-0 


+11 
-II 
-10 
-10 
-  8 

7 

4 

2 

o 
I 


49 

52^1 

41.2 

36.1 

53-9 

6.4 

32.7 
10.8 

53 
37-7 


5-0 


17.4 
26. 


41.9 

2.3 
56. 


19 


303 


23,    _ 
8  18.9 -10 


+  435^6-o 


80 
81 


-  4.9I-20  54.2 

[Bphz4) 


10 
18 
21 

4 
20 

4 
II 

13 
15 


59- 


2.8-  I 


1.8 

45-8 
46.8 
382 

8.7 
28.9 

59.8 


340 
10.8 

38.5 
22.6 

12.4 

1.2 
32.2 
26.7 
26.5 
39.8 


8 


+  I 

+  8 
+  o 

+  7 
-9 
-  7 

-5 


35 
55-7 

21^5 

33-2 
19.3 
46.9 
15-2 
513 
50.7 
34.9 

8.7 


333^ 
+0.6591 

.9611 

+0.3284 

1544 

+0.0825 
-1.0972 
-1.2517 
7221 
.6882 

+0.8702 
.1836 

+0.8762 
.5518 
3217 


4-0 


8^ 


6-0 


-0.7443 
-0.8086 

5541 
+0.1780 
+1.0748 

-0.0747 
+0.4299 
.1484 
+0.2342 
+0.0694 

.9378 
+0.4673 
-I. 1480 
+0.7496 
-1. 1378 


-1. 1443 

.2943 
+0.1695 

-1.2701 

+0.0845 

+^•3547 


5539 
5541 
5554 
5574 
5610 

56 
5629 

5632 
5636 
5666 


20-0 


5688 

5690 
5708 

5724] 
5741 

5767 
5777 
5791 
5794 
5794 

5795 
5796 

5799 
5800 

5804 


5809 

5815 
5820 

5824 
5825 

5827 
5829 
5830 
5826 
5820 


5802 

5797 
5785 
5782 

5772 

5767 
5760 

5750 
5750 
5741 

5688 

5630 
5612 

5560 

5537 

5477K0 

5348 

5285 

5235 

5217 

5198 


-0.2716 
0.2708 
0.2662 
0.2595 
0.2457 


2415 
0.2379 

0.2366 

0.2354 
0.2218 

0.2117 
0.2107 
0.2012 
0.1924 
0.1824 

-0.1650 
0.1574 

0.1457 
0.1428 

0.1424 

-0.1416 
0.1407 
0.1372 
0.1369 
0.13 19 

0.1264 
0.1 186 


0.1113 
0.1018 


-13 

f62 

+12 
0834  +62 


0.0994 

0.0942 
0.0842 
o. 

0.0503 
0.0370 

-0.0128 
0.00 

+0.0034 

0.0057 

0.0134 

+0.0I7I 
0.0217 
0.0282 
0.0282 

0.0337 

+0.0614 

0.0855 

0.0925 
O.I  104 
0.II77 

1357 

0.1689 
0.1831 
0.1939 

0.1976 
+0.2014 


Limit- 
ing Par- 
allds. 


N. 


S. 


-90 
-42 


-37 
+43 

f2I 

+75 
+  7-84 

32-90 

h-481-33 

I 

-22 
-12 


+601-2 

+58 
+67 


+52 

+55 

+15 
+10 

-II 

+38 
-23 


5 
-aa 

-67 

-71 

-90 

-35 
-90 


+48-23 


+17 


-56 


-28-90 

-65 
-  8 

-90 
-26 

-54 

-40 
-DO 


fio 
+62 
-26 

+43 
fi8 

f29 

-37 


-53^90 
-14^90 


-90 

+  7 
-56 

+  7 
-10-83 

+  1-65 

-24-90 

76  -28-90 

hi4-84 

-34 


f24 

f6o+24 


fii 


-49 


f40-20 


+  9 
+29 


-53 
-31 


+20-40 


-31 
+47 


-90 
-18 


43-90 
+63-  2 

-40-90 

-38-90 
+16-62 


+41 
-43 
+38 

+69 


-35 
-90 
-40 

+53 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 


▼     £a^h.£a 

Tub  Stak'b 

At  CoNjuNcnoN  in  R.  A. 

ingFte. 
alkk. 

Name. 

Mag. 

Red'osfram 

1914^ 

Ai>f»retit 

Dedinar 

tkn. 

Washington 
Mean  Tone. 

Hour 

Y 

x" 

/ 

N   S. 

Ad 

A^ 

A^  •      ^J* 

S 

tt 

0       / 

d     h    m 

h    m 

• 

• 

30 

Capiioomi 

5-4 

•fO.24 

-   5.2 

-18  20.9 

21  20  12.5-  I    3.8 

-0.5660 

0.5167 

+0.2075 

••  7l-«i 

31 

Capricomi 

6.3 

0.24 

5-4 

17  49-5 

20  22.0-  054.7 

-1. 1024 

0.5166 

0.2077 

-26'-90 

t 

Capriconu 

4-3 

0.22 

5*5 

17  12.2 

22  22.4+  I    2.1 

-1 .3619 

0.5152 

0.2105 

-55^ 

r 

Capricomi 

3.8 

0.16 

4.8 

17    Z'^ 

28     7  27.2+  950.5 

+0.4375 

0.5090 

0.2220 

f6ll-2I 

45 

Capiioomi 

5-8 

0.13 

5-1 

15    8.7 

9  30.9 +11  50.6 
II    3.4L1039.7 

-I. 1888 

0.5076 

0.2244 

'3<hp 

6 

Capricomi 

3-0 

+0.14 

-4.8 

-16  31.2 

+0.6622 

0.5066 

+0.2262 

+73 

-10 

M 

Capricomi 

5-2 

0.10 

5.1 

13  57.5 

14  21.0-  727.8 
21  18.9^  042.0 

-1.3924 

0.5046 

0.2297 

-571-90 

t 

Aquarii 

4.4 

0.06 

4.5 

14  17.3 

+0.5936 

0.5005 

0.2366 

+72 

-M 

e 

Aquarii 

5-4 

0.03 

4.8 

"  59-4 

23  34-6 

+  I  29.9 

-1.3943  0.4993 

0.2387 

-5ir^ 

43 

Aquarii 

5-5 

+0.03 

4.4 

13  15-7 

«8    253.5 

+  443.2 

+0.8001 

0.4976 

0.2415 

+671-2 
♦■57-29 

6 

Aquarii 

4.9 

-0.02 

-4.3 

-II    7.2 

10  26.8 

-II  56.2 

+0.2901 

0.4940 

+0.2473 

58 

Aquarii 

6.4 

0.02 

4.2 

II  20.9 

II    0.7 

-II  23.2 

+0.6816 

0.4937 

0.2477 

*-79 

-9 

"P- 

Aquariii 

6.5 

0.08 

4.2 

845.8 

17  18.5 

-  515.9 

^.5958 

0.491 I 

0.2517 

fI2-& 

Aquarii 

3.8 

O.IO 

3.9 

8    2.3 

22  38.3 

-  0    4.7 

-0.0460 

0.4891 

0.2546 

+40L47 

78 

Aquaru 

6.3 

O.II 

-  3-9 

-  7  39-8 

2344.2 

+  059.4-0. 181 1 

0.4888 

0.2552 

♦■35'-54 

NEW 

MOON. 

47  B 

Arietis 

6.5 

^•31 

+  4.8 

+17  37-3 

28  12  16.9 

+1037.0-0.9540 

0.5031 

+0.2181 

-8p7i 

20  H' 

.  Arietis 

6.4 

0.29 

4.8 

16  49.4 

13    8.1 

+11  26. 7 +0.1 184 

0.5036 

0.2171 

<-5i4i 

26 

Arietis 

6.2 

0.25 

6.1 

19  28.6 

20    0   8.8-  152.0 

-0.5104 

0.5099 

0.2028 

I-I71-62 

f75L,o 

^ 

Arietis 

5-7 

~0.2I 

+  6.6 

+19  38.9 

6    6.8+  355.3 

+0.4839 

0.5135 

+0.1941 

47 

Arietis 

5.8 

0.15 

7.3 

20  19.6 

13  57.4+"  31.5 

+1.2059 

0.5185 

0.1817 

^>o!+38 

e 

Arietis  {mean) 

4.6 

0.15 

7-5 

20  59.9 

1431.0-1155.9 

+0.5640 

0.5189 

0.1808 

f82 

-4 

64 

Arietis 

5.8 

0.07 

9.0 

24  25.4 

80    2  40.7.'-  0  9.1-1.1432 

0.5269 

0.1593 

-26L^ 

66 

Arietis 

6.1 

0.03 

8.6 

22  30.6 

441.0+  1 47.4+1.2794 

0.5282 

O.IS55 

+90+50 

7 

Tauri 

5-9 

-o.oi 

+  9.2 

+24  10.8 

730.5+  431.4-0.1271 

0.5301 

+0.1500 

♦^37 

-35 

II 

Tauri 

6.1 

+0.01 

9.6 

25    3-3 

10  28.6|+  7  23.7 

I--0.6536 

0.5320 

0.1441 

+  8-63 

16 

Tauri 

5-4 

0.04 

9-4 

24    1.3 

12  22.8+  914.1 

+0.7526 

0.5333 

0.1403 

+90+11 

17 

Tauri 

3.8 

0.04 

9.4 

23  50.8 

12  25.O1+  9 16.2 

+0.951 1 

0.5333 

0.1402 

^ 

+23 

18 

Tauri 

5.6 

0.04 

9.6 

24  34.4 

"32.3.+  923.4 

+0.1695 

0.5334 

0.1400 

♦■54 

-19 

q 

Tauri 

4.3 

+0.04 

+  9-5 

+24  12. 1 

"  33.9 

+  924-9 

+0.5821 

0.5334 

+0.1399 

+85+  2 

20 

Tauri 

4.1 

0.05 

9-5 

24    6.1 

12  51.4+  941.8 

+0.7310 

0.5336 

0.1393 

+90+10 

21 

Tauri 

5.8 

0.05 

9.5 

24  17.4 

12  53.4+  943-7 

+0.5303 

0.5337 

0.1392 

+8o^i 

22 

Tauri 

6.5 

0.05 

9-5 

24  15.8 

12  57.4+  947.6 

+0.5685 

0.5337 

0.1391 

f  83+  1 

23 

Tauri 

4.3 

0.05 

9-4 

23  41.0 

13    5-7+  9  55-6 

+1.2245 

0.5338 

0.1388 

^90+46 

V 

Tauri 

30 

+0.06 

+  9.4+23  50.6 

13  38.OJ+1026.8 

+1.1240 

0.5341 

+0.1377 

♦^+36 

27 

Tauri 

3-7 

0.07 

9-5    23476 

14  24.9,+ii  12.3 

+1.2842 

0.5346 

0.1360 

«^;+54 

28 

Tauri 

5-3 

0.07 

9-5   23  52.6 

i4  25.5,+iii2.8 

+1.1938 

0.5346 

0.1360 

^90+43 

14  H. 

Tauri 

5.3 

0.06 

9.9 

25  19.4 

14  55.5+" 41.9 

-0.3272 

0.5349 

0.1350 

^26-44 

P 

Tauri 

5.6 

0.17 

10.6 

26  15.6 

81    0  19.6-  3  13.0 

-0.1797 

0,5409 

0.1 145 

+34 

-34 

0 

Tauri 

50 

+0.23 

+11.0 

+27    8.9 

436.6+  055.2 

-0.6818 

0.5436+0.1047 

+  6 

-6a 

5B. 

Aurigs 

5-7 

0.36 

II. 6 

28  27.1 

13  54-7,+  953.9 

-1.2302 

0.5490  0.0824 

-41,-62 

17  B. 

Aurigs 

6.0 

+0.45 

+11.4+2745.5 

18  56.5-  9  14.9-0.0896 

0.5517+0.0698 

•^39,-25 

APRIL. 


38  B. 
47  B. 
354  B. 
22 

107  B. 
116  B. 
406  B. 
136 


Aurigse 
Aurigse 
Taun 
Aurigse 

Tauri 

Aurigs 

Aurigse 

Taun 

Tauri 


154  B.  Aurigae 


6.5 
6.0 

6.4 
6.4 

1.8 

6.5 
5.9 
5.6 
4.6 

6.4 


+0.52 
0.56 
0.63 
0.66 

+0.68 

0.74 

0.77 
0.85 

0.86 
+0.90 


+11.4 
II. 5 
11.4 
11.7 


+27  34-8 
27  55.6 

27  52.5 

28  51.5 


II. 2 
11.7 
II. I 
10.9 

+11.3 


+11.6+28  32.3 


27  36.6 
29  10.2 
27  56.8 
27  35-8 
+28  56.0 

[Bph  14) 


o    5.1 

2  17.0 

7  6.3 

8  6.4 

9  21.2 
13  27.6 


+ 
+ 

+ 
+ 


1451-6I+ 

19  47 -9r 
20 


22 


47- 7|- 
17.7U 


417.4+0.4282 
2  10.2 +0.1705 
228.7+0.4401 
326.6-0.5880 

438.6-0.2001 
836.1 +0.9103 
957.0-0.7448 
9i7.6,+o.622i 
820.0+1.0000 


7   3.o:-o.4379 


0.5542 

0.5552 

0.5573 
0.5578 


5582+0 


o. 

0.5597 
0.5602 

0.5617 

0.5620 

0.5624 


+0.0565 
0.0508 
0.0380 
0.0353 


0319 
0.0208 

0.0169 

0.0032 

+0. 


.0033 


+72+  3 

+55 -» 
♦■74+  5 
+11  -51 

f33-a7 

♦■90+33 
+  1-61 

f90+i8 

0005  4-90+40 


+flO»-39 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


Tbb  Stak's 


Name. 


415 

B. 

183 

B. 

iC 

49 

53 

54 

28 

47 

53 

134 

B. 

59 

V 

c 

K 

00 

5 

B. 

4 

'i 

B. 

r 

la 

B. 

8 

a 

34 

45 

P 

49 

56 

c 

X 

80 

83 

r 

89 

9 

B. 

31 

B. 

i6a 

B. 

aoo 

B. 

/ 

X 

* 

49 

^ 

50 

a 

• 

550 

B. 

85 

214 

G. 

40 

H. 

43 

H. 

231 

G. 

236 

G. 

9 

G. 

17 

G. 

18  G. 

Tattri 

Aurigse 

Aurigse 

Aurigs 

Aurigse 

Auri^se 

Gemmorum 

Geminorum 

Geminorum 

Geminorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Viiginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 

Virginis 

Virginis 

Librae 

Librae 

Librae 


Mag. 


6.1 

6.3 
4.4 

51 
5.6 

5.8 
5-5 
5.6 
5-9 
6.5 

5-7 
4.3 
5-5 
3-7 
5.9 

6.4 
6.2 

6.4 

5.9 
4.7 

6.3 
5-9 
1-3 
6.4 
5.8 

3.8 

5-7 
6.1 

5-1 
4.7 

6.4 

6.3 

5-2 

5-7 
6.2 

6.4 
6.2 

6.3 
6.0 

4.8 

5.0 
5-2 
5.6 
6.2 

Z.2 

57 
6.0 

6.1 

6.5 
5-1 

5.5 
6.4 

5-7 

6.5 
6.4 

6.1 


Red'nsfioiii 
1914.0. 


s 
•fO.92 
0.97 
.04 

•17 

.201 


.20 

.25 
.41 

.46 
.44 

•51 
.58 
.6z 

59 
•71 

.68 

•71 

•75 
.81 

.88 

+2.02 
2.07 
2. II 
2.16 

2.1S 
+2.16 
2.16 
2.19 
2.20 
2.23 

+2.24 
2.22 
2.23 
2.25 
2.24 

+2.25 
2.26 
2.27 
2.28 
2.26 

+2.27 
2.28 
2.30 
2.29 

2.30 

+2.30 
2.30 
2.31 
2.32 
2.32 

+2-33 

2.33 
2.34 
2 .341 

i+2.34l- 


A^ 


+10.9 
II.4 
II. I 
10.2 
10.4 

+10.0 

10. 1 

8.4 

8.6 
8.1 

8.1 

7-3 
6.6 

6.1 
5.6 

4.9 

5-4 
4.1 

4.0 

1.8 

2.2 

3.01 

6.3 
6.1 

8.0 

8.4 

8.7 
0.4 

0.7 
0.7 

2. 
2.6 

2.7 

3.01 
4.1 

4.8 
6.0 
6.2 
6.4 
6.6 


7.0 
7-2 
7.2 
7.2 

7-5 


5 
5 
5 
41 


7 
7 
7 
7' 
7" 
7.2 

7-2 

7.2 

6.8 
6.6 


Apparent 

Dedinar 

tion. 


+27 
29 
29 
28 
29 

+28 
29 

27 
28 

26 

+27 

27 
25 
24 
25 
+23 
25 

24 

21 

+16 
16 
12 

13 
10 

9 

9 
6 

6 

7 

4 

3 

3 

3 
o 

-  I 

4 
4 
5 
7 

■9 
10 

8 

9 

10 

-12 
12 

15 
15 
15 
-17 
18 
18 
20 
20 


34.3 
31-4 
32.0 

5.6 

3.7 

20.6 

3-7 
0.1 

3.0 
50.9 

48.4 
5-4 
59-5 
36.4 
37.8 

49-3 
19.7 

a3.9 

17-7 
46.7 

57-4 

49.4 
23.2 

46.7 

11.9 

44.8 
5.6 

38.5 
33-6 

47.9 
19.8 
28.7 
19.6 
32.1 

9-3 

17.5 
8.6 


10 


6.5I-20 


35.0 
21.8 

31.6 

4.6 
17. 1 

31.7 
53.5 
43.1 

15.9 
46.7 

20.4 

55-8 

54-1 

48.3 

".5 

19.4 

4.0 

49.0 

58.2 
[Bph  14] 


At  Conjunction  in  R.  A. 


WaahJxttton 
Mean  Tune. 


d 
8 


8 


6 


8 


9 


11 


h     m 
o    i.o 

2  13-5 
5  59-3 

u  15.5 

15  33-9 

16  3.8 
18  12.7 

518.5 
7  "5 
740.1 

zo  46.7 

1532.1 

18  58.8 

19  8.5 
2.  3.0 

2    6.9 

2  23.6 

7  28.8 

1022.2 

20  7.7 


h 

-  5 

-  3 
+  o 

+  8 
+  9 
+10 
-II 

-  I 
+  o 
+  I 

+  4 
+  8 
-II 
-II 

-  5 

-  5 

-  4 
+  o 
+  2 
-II 

+  6 


1432.5 
19  36.41+10 

9  35-7+  o 
II    2.2+  I 

18  15.7+  8 

2035.6+11 

21  36.3 -I  I 

7    6.9-  2 

915.5-  o 
II  12.3+  I 


2039.0+10 

21      5.9+10 
+11 

-  9 

-  3 
+  I 
-10 


21  36.1 

031.5 
7    9-5 

"  33.7 
033.4 
2  14 

430 
535.3 
12  12.7 
18  5.4 
18  22.8 
18  53.8 
I  31.2 


2    9.9 
532.2 

10  6.9 
18  16.4 
20  34.8 

22  26. 

n    6-4 

23  450 
6  17.2 

1048.8 

11  13.6 


Hour 
Angle, 

H 


m 

13.8 

6.2 

31.2 

28.8 

44.3 

13.1 
42.8 

2.0 

46.8 

14.3 


14.0 
48.7 

52.3 

43 
3 


o+i 


8-0 


o. 

43 
10. 1 

57.1 
38.6 

6.7 

59.9 
30.1 

53 
52.2 

7.3 
54.2 

4 
38.8 

14. 


0+0 


9-0 


21. 

47 
16.5 

54 
29.6 


9 
6 

-  5 

+  o 
+  6 
+  6 

+  7 
-10 


-  9 

-  6 

-  2 

+  5 
+  7 


0  + 


9 
+10 

+10 

-  6 

-  2 

-  2 


43 
41.6 

4 

52 
50.2 

33-2 

13.4 

30.1 

o. 

37.0 

59.6 

44.7 
20.1 

31. 1 
44.3 

31.3 
10.2 

47. 

55-5 
34 

10.7 


0+0 


+1.0112 
-I. 1064 
-I. 1908 
+0.0422 
-1.0541 

^.3158 
-1.2009 

+0.1454 
-1.1361 

+0.0847 

-1. 2401 
-1 .0182 
2923 

1343 
.8831 

.9899 
.6190 

+0.6048 

.7956 
+0.0605 

+1.1279 
+0.0860 
+1.0805 
-0.6902 
+0.9707 

+0.7874 
+1.1628 

.9426 
+0.4134 

.3669 

.6722 
+0.0366 
+0.0389 

.0214 
+0.3469 

.1694 

-^•5735 
•6354 
•5368 

+1.2636 

+0.8650 
+0.3765 
1.4204 
2502 
-1. 2619 

+0.0739 

3353 

+0.9577 

.5453 
-1. 1407 

+0.2769 

+0.4943 
.47041 
+0.6737 

4191 

+0.48x4 


4-0 


o-i 


5+0 


5-0 
9-0 


0-0 


3+0 


4+0 


o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 


5628 

5633 
5640 

5650 
5651 

565 

5652 

5650 
5648 

5648 

5644 
5637 
5630 
5630 
5615 


i-o 


0.0085 
0.0148 
0.0254 

0.0488 
0.0525 

0539 
0.0599 

0.0910 
0.0961 
o. 

-0.1060 
O.I 188 
0.1279 
0.1283 
0.1462 


5614 -0.1464  +90+26 


5614 

5600 

5592 
5563 

5505 
5490 

5455 

5451 
5438 


5434^ 


5433 
5424 
5423 
5422 

5425 
5425 
5425 
5428 

5437 

5448 
5482 
5488 

5496 
5500 

5528 
5554 
5556 
5558 
5592 

5595H> 


5614 
5640 

5687 
S700| 

57" 
5714 
5719 
5758 
5784 


/ 


1-90+40 

7{-6o 

-37 

M7 
-22 

f26 


^-53 


0974  +49 

-42 
-17 

f28 


+90+39 


-  6 


0.147 1 
0.1598 
0.1669 
0.1896 

-0.2275 
0.2367 
0.2588 
0.2607 
0.2700 


).2727 

0.2739 

0.2831 
0.2849 
0.2863 

-0.2920 
0.2922 
0.2924 

0.2936 
0.2952 

-0.2956 
0.2931 

0.2924 

0.2913 

0.2907 

0.2863 
0.2812 
0.2809 
0.2804 

0.2731 


L2723 

0.2679 
0.2614 
0.2480 

0.2438 


2389  +63 


0.2403 

o. 

0.2378 
0.2243 

0.2142 
0.57861-0.2132 


Limit- 
ing Par- 
aUeb. 


N. 


-16 
-^i 


36 
38-61 


+10 
+87 
o 
+48 

+90 
+49 
+90 
+  8 
+90 


n5 
62 

19 
-62 
-63 
-41 


-64 


-61 
+  2 
-66 
-29 

+27 

-32 
+19 

-77 
+10 

-  I 


+90 

+90+23 

+90 

+68-22 

-41-82 


+10 
+46 
+46 


-10-86 


+64 

+53 

15 
+11 

+16 

+82 

+81 
+62 


+29 

-zz 

+44 
+23 

^■75 
+10 

-2 


^■51 
+63 

+61 

70 

56 

h59 


+70- 


-85 
-42 

-42 


-27 

-35 

-79 

-85 

-77 
+29 

+  I 
25 


-56-90 
-58 
-90 

-41 

-^3 
+  8 

-79 


7-90 


-29 
-18 
-20 
8 
-22 


-x8 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


Tbb  Star's 


Name. 


Mag. 


43  B. 

47  G. 

64  G. 
153  B. 

42 

b 
A 
31  B. 

3 

4 

40  B. 

48  B. 
50  B. 

65  B. 

8s  B. 
6 
a 
116  B. 

r 

134  B. 

135  B. 
95  G. 

163  G. 

X 

10  G. 
aio  B. 
W 
38  B. 

48  G. 
62  B. 
58  G. 

r 
20X  B. 
248  B. 

51 

h 

308  B. 

36  B. 

17 
20 

V 

30 

31 
t 

r 

A* 

€ 
4a 


librae 
Librae 
Librae 
Librae 
Librae 

Soorpii 
Scorpii 
Scorpii 
Scoipii 
Scorpii 

Soorpii 
Scx>rpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Soorpii 
Scorpii 

Scorpii 

Scorpii 

Opbiuchi 

Opbiuchi 

(^hiuchi 

Sagittarii  {yar,) 
Sagittarii 
Scorpii 
Sagittarii  (var.) 
Sagittarii 

C.  D.-28**  14268 

Sagittarii 

Se^ttarii 

Sagittarii 

Sagittarii 

Sagittarii 
Si^ttarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 

Si^ttarii 

Capricomi 

Capricomi 

Capricomi 

Caprioomi 
Caprioorni 
Caprioomi 
Capricomi 
Caprioomi 

Capricomi 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aqtiarii 


5-7 
6.1 

5.8 
6.3 
S-o 

4.7 
4.6 

5-4 
5-9 
5-7 

S-4 

3-0 
4.9 

6.4 

5-S 

6.0 

31 
1.2 

6.2 

2.9 


Red'nsfram 
19x4.0. 


• 

3-34 
2-34 
a. 34 
^'U 

+3.34 

a. 34 
2.32 

2.32 

a -33 

+2.31 

a-33 
2.32 

2.30 

2.32 

+2.301- 
2.29 
2.28 
2.28 
2.29 


6.4  i+2.26 


6.0 

2.28 

6.1 

2.20 

5-4 

2.17 

6.3 

2. II 

4.4 

+2.09 

5-7 

2.06 

5.8 

2.07 

4.3 

2.06 

4.7 

2.03 

6.4 

+2.02 

^^ 

1.99 

6.0 

2.od 

6.1 

1.98 

3.3 

1.86 

2.1 

+1.80 

3-5 

1-77 

5-9 

1.72 

5-7 

1.66 

5.8 

1-59 

4.7 

+1-59 

6.3 

1.49 

6.2 

1.29 

5.8 

1.20 

6.2 

1. 10 

4.8 

+1.08 

5-4 

0.99 

6.3 

0.98 

4.3 

0.96 

3.8 

0.87 

5.8 

+0.83 

30 

0.83 

S-2 

0.78 

4.4 

0,71 

5-4 

0.67 

5-5 

+0.65 

A3 


Apparent 

Dedlaft- 

tion. 


6.8 
6.0 

5-7 
4.9 

4.8 

4.1 
4.1 
4.2 
4.0 
3.8 

4.0 

3-7 
3.6 

3.8 

30 

a-5 
2.4 

1.8 


-21    2.0 

21  42.1 

22  5.2 

24  12. 1 

23  32.6 

-25  29.7 

25  4.5 

24  16.9 

24  59-6 

26  i.o 


I. 

1-3 
0.2 

9.6 

8.8 


6-27 
28 

27 
28 

27 


-  8.6|-a7  48.1 

3-3 
451 
35-2 
28.2 


8.0I 

7-7 
7.1 

7-3 


-  7.0-28 


7 

7-o| 
6.8 

6.6 


5-9 

5.6 
4.6 

4.8 
3.6 
4.1 

4.0 
3.6 

2.3 
1.8 

2.0 

1-5 

1-5 

1-7 

1-7 
0.9 

1-3 
0.8 

1-3 
0.6 

I.I 
-05 


-24 
25 
25 
24 
26 

-25 

25 
26 

26 

28 


35-3 
52.3 
37.8 
29.6 
6.0 

15.8 

14.7 
21.3 
2.5 
17.9 
%\,% 

39-6 

3.8 

50.8 


28 

28 


29 
28 


28 
28 
28 


27 
r-26 

27 
26 

27 
24 

h2S 
24 
22 

21 
19 

1-20 
18 

17 
17 
17 

16 

13 
14 
II 

-13 


15 


16 


17 


55-4 
19.1 

41.0 

28.3 

4.9 

24.4 

47.9 

3-2 

9.8 
54-6 

4.5 
9.4 

40.7 

49-7 
22.2 

11.8 
20.8 

49-4 
12. 1 

3-1 

8.7 
311 

57-5 
17-3 
59-3 

15-6 
[Bphi4) 


At  CoNjmrcnoN  or  R.  A. 


Washington 
MeanTfane. 


d 
11 


12 


Hour 
Ansle. 

H 


18 


14 


18 


19 


h    m        h    m 

15  14.3+  I  40.6j-O.2920 
18  48.3  +  5    6.2  -0.3430 

22  41.0+  849.6-0.7008 

5  8.9-  858.2+0.2572 

7  53.9-  619.8-0.8470 

11  57.9-  225.7+0.4700 

12  58.5-  127.7-0.0960 

13  5-7-  1 20.8 -0.9041 
13  22.5-  I  4.6-0.2348 

13  41.0-  046.9+0.7419 

1452-4+  021.5 -0.8516 

14  57.6+  026.6+0.4174 
1640.3+  2   5.0-0.0565 

16  54.0+  2  18.2 -1.2226 
1828.4+  348.6+0.1780 

21  2.9+  616.9-0.9808 

23  25.6+  833.6-1. 1309 

2  30.9 +11 31.3  -0.6078 

3  15.5 -II  45.9 -0.5740 

4  55.6-10 10.0+0.9600 

8  6.2-7   7.3-0.0745 

821.4-  652.7+0.9681 
18  41. 1  +  3   1.3-0.4302 

22  48.5+  658.4-0.2016 

622.5-  946.3-0.6137 

8   0.2-812.6-0.6763 

11  29.7-  451.6-0.4242 

12  14.1-  4  9.0+0.2969 
1440.3-  148.8+1.1812 

15  52.4-  039.6+0.0498 

17  22.2+  046.7+0.5474 
1929.0+  248.3-0.0213 
1929.2+  248.5+0.3556 
21  17.0+  432.0+0.1939 

6  38.6  -10  28.6  -0.7956 

1030.7-  645.6-1.2394 

15  14.0-  2  13. 1 +0.5931 

*7  50.3+  017.2-1.0010 

044.8+  656.3+0.8750 

3  23.2+  9 29.0-1. 1988 

3  40.1+  945.2-0.9900 

II  15.4-  656.0-0.9964 

3    1.8+  8 17.7 -0.1554 

1047.7-  8 11.8 +0.3041 
17  14.4-  I  57.6-1. 1271 

1933.4+  017.0+0.2180 
2  14.2+  645.3-0.4307 

2  23.6+  654.4-0.9642 
423.2+  850.3-1.2233 

1325-5-  623.7+0.5633 

1528.8-  424.11-1.0572 
17  1.0-254.6+0.7854 
20  18.0+  016.6 -1. 2632 

3  15.2+  7    1.7+0.7117 
530.8+  913.5-1.2721 

8  49.6 -1 1 33 .3  40.9140 


o. 
o. 
o. 
o. 


5809 
5828 

5848 

5877 
5888 

5904I-0 
o. 

o. 

o. 

o. 


5907 

5907 
5908 

5909 

59i3ho 
o. 

o. 

o. 

o. 


5914 

5918 

5919 
5923 


5929-0 

5934 
5938 
5939 
5941 


5943  -0.0851 
5943  00843 
5936  0.0507 
5928  0.0372 
5904  0.0126 


5898 
5883 
5880 

586^ 
5862 

5853 
5841 
5841 
5830I 
5767 

5738 
5700 

5678 
5619 

5595 

5593 

5523 

5377 
5306 

5250 

5230I+0 

5175 
5174 
5158 
5089 

5075 
5064 
5042 
4998 
4985 
4966 


2037  +181-61 
949  +i4r-65 
849  -  5|-9o 
673  +42-30 
595  -i6p9o 

477  +52,-18 
447  +22-50 


o. 
o. 
o. 
o. 


435 
426 

391 
388 

336 

329 
381 

202 
128 
030 
007 

0953 


i+22~« 

i!-90 

+i5[;5« 


+63 

19I-90 
+48,-21 

+23h4« 
48r^ 
+34|-34 

-29.-90 

4ih>o 
'9r89 

V  7-85 


+I7r49 


0073 

+0.0039 
0.0062 

0.0139 

0.0177 

+0.0224 
0.0289 
0.0289 

0.0345 

0.0624 


+0.0735 
0.0866  |f55 
0.0937 
0.1116I+63 
0.1 182 


+0. 
o. 
o. 
o. 
o. 


o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 

+0. 


1 189 

1367 

1835 

1940 
1976 

2072 

2075 

2102 

2 


2237 

2254 
2288 

2355 
2375 
340a 


ins  Far- 


N.  & 


+62 


+62 


•13 


+14 


-4-7« 

+  7h5; 

-2^-90 

+3o|-27 
+60J+36 

+x8|-4i 

♦^48ri3 
+15NS 
+36-24 


+37 


-v^ 


-32-90 


^55^ 

32h90 
^3^7 
46h90 

-39;-90 

71-90 
695H3-53 

f48r38 
9-90 

M5I-33 
+14,-71 


214  t68 


16-90 
35I-90 


•15 


-19-90 

f67j-a 

-36r90 
^-76,-  7 
-35p90 

*-77+  5 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


Name. 


6 

21 


B. 


i 
78 
81 
82 

293  B. 

96 
316  B. 

13 
14 

21 

60  B. 
SI 

16 

17 
18 

ao 

31 

2a 
23 

27 
28 

14  H. 
P 

<P 

X 

17  B. 

38  B. 
47  B. 

354  B. 
22 

107  B. 
116  B. 

406  B. 
136 
154  B. 
415  B. 

49 

53 
54 
39 
47 
134  B. 


Tbb  Star's 


Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 


Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tatui 
Tauri 

Tauri 
Tatui 
Tauri 
Tauri 
Tatui 

Tauri 
Tauri 
Aurigrs 

Auriga 
Aurigs 

Tauri 

Aurira 

Taun 

Atirigse 

Aurigse 

Tauri 

Tatui 

Atirira 

Taiu-i 

Aurigee 

Aurige 

Atui^ae 

Geminonim 

Geminorum 

Geminorum 


V        Geminorum 


Hag. 


4.9 
6.4 

6.5 
3.8 

6.3 

6.4 

6.4 

5-5 
5-7 
6.5 

6.4 

5-9 
5.6 
6.0 

5.6 


5-4 
3.8 
5.6 

4.3 
41 
5.8 

6.5 

4.3 

30 
3-7 
5-2 
5-3 
5.6 

50 

5-3 
6.0 

6.5 
6.0 

6.4 
6.4 
1.8 

6-5 
5-9 

S-6 
4.6 

6.4 

6.1 

51 

5.6 
5.8 
6.2 

5.6 

6.5 

4.3 


Red 'us  I  rani 

19x4.0. 


8 

■K>-S7 
0.57 
0.49 
0.44 

0.43 


+0.40-  o.a 


0-39 
0.31 

0.32 


03 

-  0-5 
+  0.1 


0.30-  0.2 


+0.23 
0.22 
0.15 

+0.15 

O.OI 


-0.09 
0.09 
0.09 

-0.09 

0.08 

0.09 
0.09 

0.08 
-0.08 

0.07 
Q.07 

0.08 

-O.OI 

+0.02 
0.04 
0.17 

0.23 
0.25 

•H5.3I 

0.34 
0.40 
0.42 

+0.48 
0.50 
0.52 

0.54 
0-75 
+0.78 
0.78 
0.88 
0.97 

Z.OI 

+1.14 


A3 


It 


h«-5 

0.4 

0.6 
04 

0.5 


ApiMirent 
Declina- 
tion. 


f-ll    7.1 
II  20.8 

845-7 
8    2.3 

7  39-7 

-  7  31-4 
7    2.2 

3  57-9 
5  35-7 
423-3 


-  0.3-  133-7 
0.2-  143.4 

0-0+  035.9 


0.6-  o  22.1 
i.o|+  6  28.9 

NEW 


'  8.0 
8.0 
8.1 

-  8.1 
8.1 
8.1 
8.1 
8.0 

-  8.1 
8.1 
8.1 

8.3 
9.0 

•  9-3 
9.1 

lO.O 
lO.O 

10. 1 

+10.2 
10.4 

10.3 

10. 1 

10.5 

+10.2 

lO.O 

10.4 

lO.O 

9-7 
9.9 
9-7 


8.6 

8-5 
8.2 

7-7 


+24    1.3 

23  50.8 

24  34.4 

+24  12.0 
24    6.1 

24  17-3 

24  15.8 

23  41.0 

+23  50.5 
23  47-6 
23  52.6 

25  194 

26  15.6 

+27    8.9 

25  25.8 

27  45-4 
27  34-8 

27  55-5 
+27  52.4 

a8  51-5 

28  32.3 

27  36.6 

29  10.2 

+27  56.8 

27357 

28  55-9 

27  34-3 

28  5.6 

+29  3-7 
28  20.6 

26  11.8 

27  0.1 
26  50.9 

+27    5-4 


At  Conjiincxion  or  R.  A. 


Washington 
Mean  Time. 


d 
19 


80 


h    m 
16  23.0 

16  57.0 
23  15.2 

4  35-6 

5  41-5 
932.2 

10  11.3 

17  35-6 

19  45-5 

20  15.2 

258.3 

413-5 

13    2.5 

16    6.5 

13  43-7 
MOON. 


81 


-II 
-10 

-  3 

-  I 

-  I 

+  5 
+  6 

-  8 


86  18 
18 
18 

18 
18 
18 
18 
18 

19 
20 

20 

20 

87  6 

10 
II 
o 

5 
7 

12 

13 

15 

19 
20 

I 
2 

3 

5 
20 

21 

22 

80    6 

II 

13 
21 


89 


7.2 

9.4 

16.7 

18.3 

35-7 
37.8 

41.7 
50 

22.2 
8.9 

9-5 

39 

2.0J 

18.5 
20.1 
38.2 

47-4 
59-6 

49-9 
503 
5-3 
13- 1 
37-6 

35-9 
36.2 

56.9 
5I-I 
15-2 

34-6 

4.8 

14.2 

32.5 
56.8 

58.5 


Hour 

Angle, 

H 


h 
4 

3 

2 

7 
8 


m 
12.6 

39-5 
28.2 

40.1 
44. 


31-3 

53-3 
40.8 

34.4 

5-5 

26.9 

40.2 

44.8 

45-6 

42.4 


+0-3995 
+0.7898 

.4909 

+0.0530 

.0830 

■►0.7410 
+0.3692 
-1.1259 

+1-2359 
+0.0278 

-1.3618 
-0.8572 
-1.1361 

+0.7375 
-1.2695 


7 
7 
7 

7 
6 

6 

6 

6 

[-  6 
5 
5 

4 
4 

8 

9 

I 

3 
5 


+  9 
+10 

-II 

-  7 
6 

-  I 

-  o 
+  o 

+   2 

-  7 

-  6 

-  5 
+  I 

+  6 
+  9 

-  6 


14. 1 
12.0 

4.9 

3.4 

46.5 

44.5 
40.7 

32.7 

1.6 

16.4 

15.9 
46.9 

16.8 

24.5 
24.1 

45-8 
12.4 

19.8 
59.7 


58.5 


59-5 
18.6 

57.3 


+0.6332 
+0.8318 
+0.0497 

+0.4625 
+0.6111 
+0.4102 
+0.4484 
+1.1044 

+1.0034 
+1.1628 
+1.0723 
-0.4500 

-0-3133 
-0.8209 
+1.1664 
-0.2428 
+0.2716 
+0.01 1 1 


_  .  +0.2775 
58.0^.7556 
49.8-0.3673 

50.9+0.7445 
29-5"0-9i94 

42.2+0.4502 
44.1+0.8294 
33.6-0.6172 
23.7+0-8385 
44. 1  -o.  1462 

27. 6-1. 2518 


.5082 


52.9+1.2509 


0.051 1 
-0.1135 

-I. 2321 


4928I+0.2458 
0.2462 
0.2500 
0.2528 
0.2533 

+0.2550 

0.2553 
0.2578 

0.2584 

0.2586 


o. 

0.4925 
0.4898 

0.4877 
0.4874 

0.4861 
0.4859 

0.4840 

0.4835 
0.4834 

0.4823 

0.4822 
0.4816 
0.4815 

0.4836 


0.5359 
0.5359 

0.5360 

0.5360 
0.5362 
0.5362 
0.5362 

0.5364 

0.5367 
0.5372 
0.5372 
0.5375 
0.5433 

0.5458 
0.5464 
0.5531 
0.5553 

0.5562 

0.5579 
0.5583 

0.5586 
0.5598 

0.5602 

0.5613 

0.5614 
0.5616 
0.5619 
0.5626 

0.5626 
0.5626 

0.5618 

0.5610 

0.5605 
0-5585 


/ 


+0.2599 

0.2601 
0.2607 
0.2607 

0.2567 


+0. 1396 

0-1395 
0.1393 

+0.1392 

0.1386 

0.1385 
0.1384 

O.I38I 

+0.1370 

0.1354 

0.1354 

0.1343 
O.II37 

+0.1039 

O.IOI5 
0.0689 

0.0556 

0.0499 
+0.0370 

0.0344 

0.03 1 1 
0.0198 
0.0160 

+0.0024 


0.0041 

0.0093 

0.0492 

-0.0528 
0.0542 

0.0765 

0.0907 
0.0971 

O.II80 


Limit- 
ing Par- 
aJlds. 


N. 


S. 


+63-24 


+72 
+17 

M5 
+39 

+81 


-  3 

-74 
-42 

-49 

-  6 


+64-25 
-18-90 
+84+26 


+45 


-43 


-40-90 
0-90 
-18-89 
+84-  6 
-30-84 


+90 
+90 

M7 

^■74 
+88 

+70 

^•73 
+90 


+  5 
+16 

-25 

-  4 
+  4 

-  7 

-  5 
+35 


+90+27 
+90+40 
+90+33 


+19 

+27 


-51 
-41 


-  3-63 
+90+44 

+30-33 


+61 
^•45 
+61 
o 
+23 


r  5 
18 

-  3 
-61 

-37 


+90+23 
-I  I -61 


+74 


+  9 


0004  +90+29 


+90+29 


9 

>o 

■36 

47 
14 
+90 

+41 
38 

39 


-52 
+29 

-26 


-61 

-47 
+56 

-25 
-29 

-63 


MAY. 


c        Geminonim 
K        Geminorum 


5-5 
3-7 


+1.17]+  7.1 
+1.16+  6.6 


+25  59-5  I   1     129.8 
+24  36.4 1         1  39.7 
[Bph  14] 


3  33-8 
324.2 


-0.4995 
+0.9430 


0.5575 
0.557s 


>.I2( 


69I+16J-53 

-0.12741+901+25 
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MAY. 


Nunc. 


SB. 

4"- 


Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

y         Cancri 

12  B.  Leonis 

8        Leonis 

a        Leonis 

34        Leonis 


45 

P 

49 

56 

c 

80 

83 

r 

89 
9 


B. 


31  B. 
162  B. 
200  B. 

/ 
X 


49 

SO 
a 

m 

S 

550  B. 

314  G. 
40  H. 
43  H. 

231  G. 

236  G. 

9  G. 

17  G. 

18  G. 

43  B. 

47  G. 

64  G. 

153  B. 
169  B. 

42 
b 
A 
31  B. 

3 

4 
40  B. 

48  B. 
50  B. 

65  B. 


Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Viiginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 

Virginis 

Librae 

Librae 

Librae 

Librae 
Librae 
Librae 
Librae 
Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scoq)ii 
Scorpii 
Scorpii 

Scorpii 


T&B  Star's 


IRcd  us  I  ran 
_^        1914.0. 


5-9 
6.4 

6.2 

6.4 

59 

4-7 

6.3 

5-9 

1-3 
6.4 

5.8 

3.8 

5-7 
6.1 

51 

6.4 

6.3 

5-7 
6.2 

6.4 
6.2 

6.3 
6.0 

4.8 
50 

6.2 
1.2 

5-7 
6.0 
6.1 

6.5 

55 
6^ 

6.5 
6.4 
6.1 


8 
.28 

•25 

.28 

•33 
•38 

.48 


.72 
.81 

.85 

.88 
.90 
.90 
.96 
.98 

•07 
2.05 

2.07 

2. Id 

2.12 

+2.16 
2.24 
2.26 
2.27 
2.26 


Ad 


It 


6.3 
5.6 
6.2 

5-0 

5-0 


+aS  37.8 
23  49-3 

25  197 

23  23.9 

24  17.7 


+  3.0+21  46.8 


.66-  0.9 
1.6 
4.9 
4.6 

1-6.7 

7-1 
7  4 

9-3 
9.6 

|-"-5 
11.7 

11.9 

12. 1 

13.6 

I-I4-5 
16.0 

16.2 

16.6 

17. 1 


Apparent 
Declina- 
tion. 


+2.32I-17.7 
x8.i 
18.0 
18.4 
18.6 


5^7 
6.1 

5.8 

6.3 
6.0 

5-0 

4.7 
4.6 

5-4 
5-9 

5.7 
5-4 
30 
4.9 

6.4 
5-5 


-18.7 
19.0 
19.0 
18.9 


3.36 
2.38 
2.43 
2.43 
+2.46 
2.49 
2.56 
2.57 

2.59 

+2.60 
2.60 
2.66 
2.70 
2.70 

+2.75 

2.75 
2.78 

2.83 

2.82 

+2.84I-16.8 
2.881  16. 1 
2.88|  16.0 
2.861  16.0 
2.88   16.0 


16  57-4 
16  49.4 

12  23.2 

13  46.7 

+10  12.0 
944.9 

9    5^6 
638.5 

4  19.8 
328.7 

3  19-6 
332.1 

0  93 

1  17-5 

4  8.6 

4  35-0 

5  21.8 

7  31-6 

9  4.6 
10  17.2 

952.6 
10  43.1 
12  15.9 

-12  46.7 
15  20.5 
15  55-8 


At  CoNjUMCtioN  DC  R.  A. 


Washinftm 
Mean  Tone. 


-19.0 
19.0 
18.8 
18.6 
18.6 

-18.9 
18.0 
17.6 
17.0 
16.8 


2.90 
2.88 


d 
1 


h    m 

8  44.2 
848.1 

9  53 
14  18.3 

17  16.4 

318.9 

22  19.0 

3  33-2 


Hour 
Angle. 

H 


h    m 

324.9 
328.7 

3  45-3 
847.1 

-HI  38.9 


-  819.0 

-  315-5 


18    1.6 +10  43.8 


-1. 1001 

+0-7957 
-0.8329 

40.4050 

-1.0x42 


-  239.8-0.1476 


2 
8 


4    3    o.o|-  4356 

5  24.81-  2  15.6 

6  27.6-  1 14.9 


19  31.21-11 49.6-0.8938 

■fo.8011 
•fo.6174 

-fl.OOOI 

+0.7879 
+0.2534 


16  17.8 
18  30.7 

6  16.4 
6  44.1 

715-3 


14  58.3 
16    45 


8 


815-9 
-t-1024.4 


+0.9402 
-C.1156 
+0.9045 


-  2  13.2-0.8306 


146.3^-0.1107 

j|-  1 16. 1 -0.1074 

10  16.0+  1 38.6-1. 1777 

17    5-6 
22  38.8 
6  10  56.1 

12  38.9 


+  814.6+0.2221 
+0.0528 

-6733 


-0.7320 


-1023.3 

+  I  29.2 

+  3   8.5 

+  523.1I-0.6271 

+  627.1 +1. 1940 

+0.8054 


-II   2.1 

-  516.1 

-  42^.8 

+  I  59-3 


o-5552n>-*448 
0-5552 


0-5339 
05338 

0.5331 
0.5331 

0.5339 
0.5339 
0.5340 

0.5344 
0.5359 


0.1449 
0.1456      J 


0.1648 


-15-66 


0.5551 

0.5533 
0.5522 

0.5485 

0.5415 
0.5398 

0.5359 
0.5356 

0.5342 -0-26421+90,    0 


0.2232 
0.2321 

0.2533 


Fte- 


inc  FBI 


N.  S. 


-23f-^ 
+904-14 

-3,-65 
0.1580  +69I-9 


.1868  +36(-3C 

+90r+I3 

^38^. 


43 


+90- 


0.2552  -  4|-7* 


0.53741-0.2897  +47r4i 
0.2878  +  9h89 
0.2872  +  0-90 
0.28621+11^ 


+  237.1 
+  5  54-1 


9 


15  54.1 
19.0I  17  48.3 

-18  II. 5 
18  19.4 
20  4.1 
20  49.0 

20  58.2 

1-21    2.0 

21  42.2 

22  5.2 

24  12.2 
22  51.7 

-23  32.6 

25  29.7 

25    4.5 
24  16.9 

24  59-6 
+2.89-15.9-26    I.I 
2.87    15.8   24  35-3 
2.90   15.71  25  52.3 

i5-5i  2537.8 
15.6  2429.7 

+2.92-15.2-26    6.1 

[Eph  14) 


22  49-3 

4  47-7 
536.8 

12  19.2 

12  58.4 

16  22.7 
20  59.7 

5  "-7 
730.5 
921.9 

10    2.3 
10  40.9 

17  12.8 

2143-5 
22    8.1 

2  7.6 
540.0 
930.6 

15  54-2 

17  41.2 

18  37.1 

22  37.6 

2337-31+1059.4 

23  44.4,+ii    6.2 


+0.3258 
-0.3039 
-1.3060 
+0.0396 

^-3639 


+i0  20.9j+o.9459 

-  545-3,-0.5437 

-  3 31.8 -1. 1348 

-  144.6+0.2900 

-  1    5-7,+o.5093 

-  028.5+0.4867 

+  548.3+0.7041 
+10  8.5+0.4590 

+1032.0-10.5221 

-  937-9-0.2414 

-  613.9I-0.2844 

-  232.51-0.6326 

+  3  35-4+0.3349 
+  5  18.0-1.2834 

+  611. 7 


0.5420 
0.5429 

0.5439 
0.5445 


0.5480-0.2817 


0.2668  +84!-io 
0.2679  +90 +11 
0.2769  +9o>-  J 
0.2787  +58-30 

>.2858  +  i(-86 
0.2860  +38.-50 
0.2862  +39J-50 
0.2874  -21,-86 
0.2891  +56-33 


0.2857  +82-»^, 


0.5515 
0.5520 

0.5563 
0.5568 

0.5591 
0.5624 

0.5683 
0.57001  0.2415 


0.5714  0.2381  +52 

o.  5720 -o.  2369  |f64'- 

0.5724 

0.2226  +7oh  6 
0.2127  +58.-20 
0.2x18  +6i!-i6 


+10   2.1 


ho.  7  581 
+0.5594 

-O.OOII 

1.8040 
10    o   0.9+1122.01-0.1383 


0  i9.2,+ii39.6 

1  29.4 -1 1 13 -3 
134.5-11   8.3 

3  15-6-  931-5 
3  29.0-  9  18.6 

5    I -8-  749-7 


+0.8328 


0.5772 
0.5806 
0.5808 

0.5837 
0.5861 

0.5886 


+70f-  s 


0.2770  +59i-«; 

0.2763  +26-61 

0.2694  -38-90 
0.2686  +42-43 

-0.2645  +*ir^ 
0.2583I+75 

0.2455 


+10-78 

-29 


I 


-0.2025 
0.1938 
0.1839 


0.59251  0.1666 
0.5935  0.1615 
0.5941 -0.1588 


0.5961 

0.5965 
0.5966 

0.5967 
0.5969 


-0.7481,0.5974 
+0.5126  0.5974 
+0.0452  0.5982 
-I. I 123  0.5982 

+0.2813.0.5989 


0.147 I 
0.1441 

0.1437 


0.1385 
0.1382 
0.1331 
0.1324 


+20fr-5S 
+17-61 
-  2-89 
+46-26 

-53-90 
I-12-90 

■57  -13 
+26-44 
-16-90 


0.1429  +i9(-53 
-0.1420  +64+  3 


-i3r^ 

^54ri6 
+28-43 
-38-90 


.12761+40.-29 
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1 

Tbs  Star's                                    | 

At  Conjunction  in  R.  A. 

ingPar- 
aUels. 

Name. 

U«f. 

Red'nsfftMn 
X914.0. 

Dedinib- 
tion. 

• 

Washington 
McwiTlmc. 

Hour 
Angle, 

H 

Y 

x" 

/ 

N. 

s 

s 

It 

»j. 

•       1 

d     h     m 

h     m 

• 

e 

85  B. 

Scorpii 

6.0 

+2.90 

-15.0 

-25  158 

10    7  33.6 

-  5  24.3 

-0.8638 

0.5997 

-0.1196 

-21 

-90 

6 

Scorpii 

31 

2.91 

14.6 

25  23.5 

953.6 

-  3  10.2 

-Z.0081 

0.6005    O.II22 

-31 

-90 

a 

Scorpii 

1.2 

2.93 

IiL.1 

26  14.8 

"  55-4 

-  016.1 

-0.4834 

0.6013    0.1024 

-  2 

-76 

116  B. 

Scorpii 

6.2 

3-93 

13-9 

26  21.3 

13  390 

+  025.7 

-0.4485 

0.6014 

O.IOOX 

0 

-73 

r 

Scorpii 

2.9 

2.97 

13-5 

28    2.5 

15  17.2 

+  1 59-7 

-H.0748 

0.6018 

0.0947 

f62 

+23 

134  B. 

Scorpii 

6.4 

+2-95 

-13. 1 

-27  17.9 

18  23.8 

+  4  58.4 

+0.0551 

0.6023 

-0.0845 

+24 

-41 

135  B. 

Scorpii 

6.0 

2.97 

12.9 

28  21.2 

18  38.6 

+  5  12.6 

+1.0882 

0.6023 

0.0836 

+62 

+24 

95  G. 

Ophiucni 

6.1 

2.95 

"•3 

27  39.6 

11    444.3 

-9   7.4 

-0.2791 

0.6024 

0.0498 

+•  4 

-^i 

43  _ 

C^hiuchi 

5-4 

2.95 

10.4 

28    3.8 

845.6 
16    8.1 

-  5  16.4 

-0.0464 

0.6018 

0.0362 

+14 

-47 

163  G. 

Ophiuchi 

6.3 

2.92 

9.1 

27  50-8 

+  147-5 

-0.4417 

0.5999 

O.OII3 

-8 

-73 

X 

Ss^ttani  (var.) 

4.4 

+2.91 

-  8.8 

-2748.1 

1743a 

+  3  18.5 

-0.5010 

0.5993 

-0.0060 

-II 

-78 

10  G. 

Sagittarii 

5-7 

2.91 

8.2 

a8    3-3 

21    7.1 

+  633.9 

-0.2467 

0.5979 

+0.0053 

+  2 

"^2 

310  B. 

Scorpii 

5.8 

2.92 

7.8 

2845.1 

21  50.4 

+  715-4 

•K0.4666 

0.5975 

0.0077 

+41 

-18 

38  B. 

Sagittarii 

4.7 

2.89 

7-2 

28  28.2 

12    I  22.7 

+1038.7 

+0.2277 

0.5958 

0.0193 

f28 

-31 

C.  D.-28'*  14268 

6.4 

2.89 

6.9 

28  55-4 

2  50.1 

-"57-5 

■K0.72II 

<'.595o 

0.0241 

f6i 

-  3 

48  G. 

Sagittarii 

6.3 

+2.87 

-6.7 

-28  19. 1 

4  53-4 

-  9  59-3 

-K>.l626 

0.5938 

+0.0307 

^-25 

-35 

62  B. 

Sagittarii 

6.0 

2.88 

^5 

28  41.0 

4  53-6 

-  9  591 

+0.5346 

0.5938 

0.0307 

H7 

-14 

66  B. 

Sagittarii 

4.7 

2.84 

6.8 

27    4.6 

S    9-9 

-  943-5 

-1.0960 

0.5937 

0.0316 

-45 

-90 

58  G. 

Sagittarii 

6.Z 

2.86 

6.2 

28  28.3 

6  38.4 

>  8 18.6 

+0.3775 

0.5928 

0.0363 

-38 

■^3 

69  G. 

Sagittarii 

6.3 

2.80 

6.2 

2648.7 

859.5 

-  6  3.3 

-1.2252 

0.5912 

0.0438 

-55 

-90 

0 

S^ttani 

3-3 

+2.76 

-4.8 

-27    4.9 

1544.4 

+  025.2 

-0.5864 

0.5863 

+0.0646 

-10 

-86 

6 

Sagittarii 

2.1 

2.71 

4.3 

26  24.3 

19  30.1 

+  4   1.8 

-1.0192 

0.5833 

0.0758 

-35 

-90 

r 

Si^ttarii 

3-5 

2.70 

3a 

27  47.9 

18    0    5.5 

+  826.3 

+0.7944 

0.5794 

0.0890 

+^ 

+  2 

doi  B. 

Sagittarii 

5-9 

2.64 

3-1 

26    3.2 

a37-5l+io5a.3 

-0.7750 

0.5771 

0.0961 

-18 

-90 

348  B. 

Sagittarii 

5-7 

2.60 

1.6 

27    9-8 

9  20.6 

-  640.1 

+1.0835 

0.5709 

O.I  142 

^3 

+23 

51 

Sagittarii 

5.8 

+2.52 

-  1.8 

-24  54.5 

II  54.6 

-  411.8 

-0.9595 

0.5683 

+0.1208 

-27 

-90 

h 

Sagittarii 

4.7 

2.52 

1-7 

25    4.5 

12  X1.2 

-  3  55-9 

-0.753a 

0.5681 

O.I2I4 

-14 

-90 

308  B. 

Sagittarii 

6.3 

2.42 

-  0.9 

24   9.4 

19  34.3+*  310-7 

-0.7520 

0.5606 

0.1394 

-12 

-90 

36  B. 

Capricomi 

6.2 

2.22 

+  1.2 

22  40.6 

14  10  57.0 

-  5  59-3 

+0.0915 

0.5449 

O.I72I 

^■35 

-39 

17 

Capricomi 

5.8 

2. 12 

2.0 

21  49.6 

18  32.1 

+  120.3 

+0.5507 

0.5372 

0.1859 

+62 

-14 

ao 

Capricomi 

6.2 

+1.99 

+  2.1 

-19  22.1 

15    0  50.4 

4-  7  26.0 

-0.8604 

0.5310 

+0.1963 

-II 

-90 

V 

Capricomi 

4.8 

1.98 

2.6 

20  11.7 

3    6.6 

+  937-9 

+0.4707 

0.5288 

0.1998 

^■59 

-19 

114  B. 

Capricomi 

6.1 

1.88 

a-5 

1742.0 

8  16.9 

-  921.7 

-I. 145 I 

0.5240 

0.2074 

-29 

-90 

30 

Capricomi 

5-4 

1.88 

2.9 

18  20.7 

939.4 

-  8   1.9 

^.1683 

0.5227 

0.2093 

+27 

-54 

31 

Capricomi 

6.3 

1.87 

3-7 

17  49-4 

948.6 

-  7  53.0 

-0.6962 

0.5226 

0.2095 

0 

-90 

t 

Capricomi 

4.3 

+1.83 

+  2.7 

-17  12.0 

iz  46.0 

-  5  59-3 

-0.9522 

0.5208 

+0.2I2I 

-15 

-90 

r 

Capricomi 

3.8 

1-74 

3-7 

17    30 

20  38.8 

+  237.1 

+0.8183 

0.5132 

0.2229 

^■73 

0 

JUPITBR 

Capricomi 

-1.9 
6.0 

15    4.1 
14  47.6 

2042.0 
22  11.4 

+  2  40.2 
+  4   6.9 

-1.307 1 

-1.2722 

0.5100 
0.5120 

0.222Z 

-42 

-go 

44 

i.68 

•     •    ■ 

31 

0.2246 

-38 

-90 

45 

Capricomi 

S-8 

1.68 

S3 

IS    8.6 

22  40.0 

+  434.6 

-0.7868 

0.5116 

0.2251 

-  3 

-90 

^ 

Capricomi 

30 

+1.69 

+  3-8 

-i6  31.0 

16    0  10.8 

+  6   2.8 

+1.0389  0.5104 

+0.2268 

^■73 

+14 

M 

Capricomi 

S-a 

1.62 

3-4 

13  57.4 

324.8 

+  9  II. I 

-0.9913  0.5079 

0.2301 

-14 

-90 

t 

Aquarii 

4-4 

1-54 

4.2 

14  17.2 

10  16. 1 

-8  9.7 

+0.9659  0.5030 

0.2364 

+76 

+  8 

e 

Aquarii 

5-4 

1.49 

3-7 

II  59.2 

12  29.9 

-  5  59-8 

-1.0025  0.5014 

0.2383 

-14 

-90 

43 

Aquarii 

S-S 

1.47 

4.5 

13  156 

15  46.3 

-  2  49.0 

+I.I656 

0.4994 

0.2409 

^■77 

+22 

(^ 

Aquarii 

4-9 

+1-37 

+  4.4 

-II    7.0 

23  14.6 

+  426.6 

+0.6523 

0.4949 

+0.2460 

+78 

-10 

5*^ 

Aquarii 

6.4 

1-37 

4.6 

n  20.7 

23  48.2 

+  4  59.2 

+1.0397 

0.4946 

0.2464 

^■79 

+13 

167  G. 

Aquarii 

6.3 

1.29 

3-9 

820.6 

17    3  28.1 

+  833.0 

-1.3342 

0.4927 

0.2486 

-40 

-90 

-r- 

Aquarii 

H 

1.27 

4.2 

845.6 

6    2.8 

+11   3.4 

-0.2361 

0.4914 

0.2500 

^■30 

-57 

Aquarii 

3-8 

1.21 

4.5 

8    2.2 

II  20.4 

-  747.6 

+0.3007 

0.4891 

0.2525 

^■59 

-29 

78 

Aquarii 

6.3 

+1.19 

+  4.4 

-  7  39-6 

12  25.9 

-  644.0 

+0.1647 

0.4886 

+0.2530 

^■51 

-35 

81 

Aquarii 

6.4 

1. 16 

4.7 

7313 

16  14.9 

-  3    I.I 

+0.9812 

0.4872 

0.2545 

f82 

+  8 

82 

Aquarii 

6.4 

115 

4.6 

7    2.1 

16  53-7 

-  2  23.4 

+0.6108 

0.4869 

0.2548 

+80 

-13 

293  B. 

Aquarii 

5.5 

1.04 

4.2 

3  57-8 

18    0  15.2 

+  446.1 

-0.8843 

0.4847 

0.2570 

-3 

-90 

316  B. 

Aquarii 

6.5 

1.04 

4.5 

423.2 

2  54.0 

+  720.8 

+0.2612 

0.4839 

0.2576 

^58 

-31 

13 

Piscium 

6.4 

-K}.94 

+  4.1 

-  I  33-6 

9  35-2 

-10  8.7 

-1. 1308 

0.4825 

+0.2587 

-18 

-90 
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154  B 

Aurigee 

6.4 -t 

49 

Aurigx 

5-1  j 

Aurigie 

^8. 

(1.1 

Gemmonim 

V<» 

1MB 

Geminorum 

6.S 

A 

Gemmonim 

176  B 

Geminonim 

T8t  R 

Geminorum 

K 

.!■; 

■;  B 

Cancri 

fiM 

Cancri 

ft  7 

Cancri 

61 

^1" 

Cancri 

61 

Cancri 

s-q 

Cancri 

Mars 

ift 

T»    R 

Leon  is 

s 

r 

Uonia 

a 

Leonis 

Leonis 

Leonia 

P 

Leonis 

i« 

49 

I.eont3 

S-7 

S6 

Leonb 

6.1 

c        I.«onia 

"i-i 

...,.L8.o 

*  6  33.7 

1     135.. 

-  453.7-0-OI79 

o-5>58 

-0.2741 

•■43 -« 

80         Leonis 
83          Leonia 
r          Leonis 
9  B.   Virginb 

31  B.  Virginis 

6.4 

6.3 

6.4 

1| 

1.06 

10.4 
II.4 

*  4  19-9 

3»8.8 

3  19-6 

ho    g.4 

-  I  '75 

13  3t-6 

14  O-l 

14  33-» 

S    041.0 
6*4-7 

*  649-7|-i-i07» 

*  7  i7-3|-^-376i 
•-  748.4,-0-3733 
-  633.3-o.oa53 
-049.6Si888 

0.3.58 
0.5338 
0.5359 
0.5*74 
o..S>88 

L0.J804 
0.2806 

j3 

-16-86 
^25 -65 

K35-6; 
M3-45 
^34->4 

161  B.   VirginU 

aoo  B.   Virginia 

/        Virginis 

*        ViS 

6.3 

ti 

4.8 
5.° 

-IJ.O 

16,4 

-4    «.6 

4  34-9 

5  ".7 
731.6 
9    4.6 

19    S-7 

.05.-8 

.  '3  15.6 

1    033-9 

7"--^ 

-1050.8-0.9603 

-831.7-0.8490 

-  735.6-n.0036 

-  0  4a.r't<i.6a»s 

0.5333 
0.5341 
0.53s* 
05357 
o..'!3M 

-0.2814 
0.2808 

0.2798 
0.3793 

o.*7S3 

-  4-qB 

-  i-ffi 
>8]'io 
^78-iJ 

49         Virginia 

S-. 

+3.37 

-17.8 

I-1017.1 

13  3o.a 

-f  514-8+0.1493 

0.5431 

-0.2706 

Iso-i" 
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1 

1 

T^mit- 

Thb  Star's                                    I 

At  CoNjruKcnoN  or  R.  A.                   I 

ins  Par- 

1 

1 

aUels. 

Name. 

Mag. 

Red'ni 

ifrom 

Apparent 

Dediiw 

tion. 

Waahington 
Mean  Time. 

Hour 
Angle. 

y 

x" 

/ 

N. 

S. 

• 

It 

0       / 

d     h     m 

h     m 

• 

• 

5« 

Virginis 

6.a 

+3.38 

-17.7 

-9  52.5 

8  14  31.4 

+  6   3.7 

-0.4879 

0.5436 

-0.2699 

4i6 

-73 

t 

Virginis 

5-7 

3.36 

18.5 

13  15.9 

31  56.0 

-1037-4 

-O.I3I3 

0.5486 

0.2625  f35 

-51 

550  B- 

Virginis 

6.0 

3.41 

18.7 

12  46.7 

4     I  36.1 

-  714.6-0.5316  0.5511I 

0.2584  413 

-76 

83 

Virginis 

5.6 

2.46 

19.4 

15  451 

542.1 

-  3    7.7 

+  I.3481 

0.5543 

0.2530 

<-74 

+43 

85 

Virginis 

6.1 

2.47 

19.4 

15  20.5 

6  10.8 

-  240.0 

40.818 1 

0.5546 

0.2524 

+75 

0 

214  G. 

Virginis 

6.5 

+3.58 

-19.4 

-15  55-8 

14  35-6 

+  536.6 

-0.6694 

0.5612 

-0.3400 

*•  3--90 

40  H. 

Virginis 

S-i 

3.6l 

19-3 

15  54.1 

16  57.8 

+  7  43-6 

-I. 3613 

0.5631 

0.3360 

-38-90 

43  H. 

Virginis 

5-5 

3.64 

19.7 

1748.3 

18  51.8 

+  933-4 

•>o.i859 

0.5647 

0.3338 

f46 

-34 

231  G. 

Virginis 

6.4 

3.65 

19.6 

18  II. 5 

19  33-2 

+10  13.3 

+0.4097 

0.5652 

0.3316 

^58 

-32 

236  G. 

Virginis 

5-7 

3.66 

19.7 

18  19.4 

so  12.7 

+1051-3 

+0.3885 

0.5657 

0.3304 

^56 

-34 

9G. 

Librae 

6.5 

+3.76 

-19.7 

-30   4.1 

•      2  53.3 

-  643.1 

+0.6356 

0.5712 

-0.3177 

f68 

-10 

17  G. 

Librx 

6.4 

3.83 

19.6 

30  49.0 

7295 

-  2  17.5 

+0.3899 

0.5750 

0.3081 

^■54 

-23 

18  G. 

Librse 

6.Z 

2.83 

Z9.6 

30  58.3 

7  54-6 

-  I  53-4 

+0.4548 

0.5753 

0.3073 

^■57 

-20 

43  B- 

Librse 

5-7 

3.93 

30.0 

21    3.1 

II  58.6 

+  3     1.3 

-0.3054 

0.5786 

0.1981 

+17 

-63 

47  G. 

Librae 

6.1 

3.94 

19. 1 

31  42.3 

IS  34.7 

+  5  28.9 

-0.3390 

0.5814 

0.1896 

fi4-64 

64  G. 

Librae 

5.8 

+3.98 

-18.7 

-33      5.3 

19  29.0 

+  9  13.9 

-0.6794 

0.5844 

-0.1800 

-  5 

-90 

153  B. 

Librae 

6.3 

309 

18.3 

34  13.2 

6     I  58.0 

-  833.7 

+0.3 13 1 

0.5891 

0.1630 

+45 

-27 

169  B. 

Librae 

6.0 

3-09 

18.0 

23  51.7 

346.3 

-  648.8 

-1.3116 

0.5903 

0.1580 

-59-^ 

42 

Librae 

50 

3" 

17.9 

23  32.7 

442.9 

-  5  54.4 

-0.7801 

0.5910 

0.1554 

-13 

-90 

b 

Scorpii 

4.7 

319 

17.6 

25  297 

846.1 

-  2    1.3 

+0.5565 

0.5935 

0.1438 

+57 

-13 

A 

Scorpii 

4.6 

+3- 19 

-174 

-25     4.5 

9  46.4 

-  I   3.4 

-0.0047 

0.5941 

-0.1409 

4-36 

-44 

31  B. 

Scorpii 

5-4 

3.18 

17.3 

34  17.0 

9  535 

-  0  56.6 

-0.81 18 

0.5942 

0.1406 

-16-90 

3 

Scorpii 

5-9 

319 

173 

24  59-7 

10  10.2 

-  040.5 

-0.1417 

0.5944 

0.1397 

419 

-52 

4 

Scorpii 

5-7 

3.33 

173 

26     I.Z 

10  38.6 

-  033.0 

+0.8357 

0.5945 

0.1388 

464 

+  4 

40  B. 

Scorpii 

5-4 

320 

17.0 

24  35-3 

"  39-5 

+  045.0 

-0-7509 

0.5952 

0.1353 

-13 

^90 

% 

Scorpii 

3-0 

+3.33 

-17.2 

-25  52.3 

1144.7 

+  050.0 

+0.5169 

0.5953 

^.1351 

^■54 

-15 

48  B. 

Scorpii 

4.9 

324 

16.9 

25  37-9 

13  26.6 

+  3  37.7 

+0.0514 

0.5962 

0.1300 

428 

-41 

50  B. 

Scoipii 

6.4 

3.33 

16.7 

24  29.7 

13  40.3 

+  340.7 

-I. 1113 

0.5964 

0.1393 

-38 

-90 

6s  B. 

Scoipii 

5.5 

327 

16.6 

26    6.1 

15  137 

+  4 10.4 

+0.3933 

0.5971 

0.1246 

440 

-38 

85  B. 

Scorpii 

6.0 

3-37 

16.3 

25  158 

17  46.6 

+  636.9 

-0.8502 

0.5984 

0.1 168 

-21 

-^ 

6 

Scorpii 

3-1 

+3-30 

-15-7 

-25  23.5 

20    7.5 

+  851.9 

-0.9888 

0.5995 

-0.1094 

-30 

-90 

a 

Scorpii 

1.3 

3-34 

153 

36  14.8 

23  10. 2 

4-11 46.9 

^•4539 

0.6006 

0.0998 

-  1-74 

116  B. 

Scorpii 

6.3 

3.36 

15-3 

36  31.3 

23  54.0 

-1131.3 

-0.4170 

0.6010 

0.0974 

4  1-71 

r 

Scorpii 

2.9 

3 -40 

14.9 

38    3.6 

7    1 32.6 

-956.7 

+1.1149 

0.6015 

0.0921 

462  427 

134  B. 

Scorpii 

6.4 

3.41 

14.3 

27  18.0 

4  39-7 

-  657-5 

+0.1002 

0.6024 

0.0820 

426'-38 

135  B. 

Scorpii 

6.0 

+3-43 

-14.3 

-28  21.3 

454.6 

-  643-3 

+1.1361 

0.6025 

-0.0811 

462 

+39 

95  G. 

Ophiuchi 

6.1 

3-49 

13.3 

27  39-6 

15    0-5 

+  2  56.9 

-0.2087 

0.6039 

0.0475 

+  7 

-57 

43  ^ 

Ophiuchi 

5-4 

352 

"•3 

28   3.8 

19    1-3 

+  647.4 

+0.0339 

0.6039 

0.0339 

4l8 

-43 

i^G. 

Ophiuchi 

6.3 

3-54 

9-7 

27  50.8 

8    2  21.9 

-10  10.7 

-0.3431 

0.6027 

0.0090 

-  3 

-66 

X 

Sagittarii  {var.) 

4.4 

3-54 

9-3 

27  48.1 

356.4 

-  8  40.3 

-0.3985 

0.6024 

0.0037 

-  6 

-70 

4G. 

Sagittarii 

6.2 

+3-51 

-  9-3 

-26  56.9 

417.2 

-  8  S0.3 

-1.2622 

0.6023 

-0.0025 

-62U90 

10  G. 

Sagittarii 

5-7 

3-55 

8.5 

28   3.3 

7  190 

-   5  36.3 

-0.1366 

0.6013 

+0.0076 

+  71-52 

210  B. 

Scorpii 

5.8 

3.58 

8.3 

38  45.3 

8    1.9 

-  445-2 

+0.5765 

0.601 1 

O.OIOO 

449|-ii 

38  B. 

Sagittarii 
C.D.-28**  14268 

4.7 

3-57 

7-5 

38  28.3 

II  32.6 

-  123.3 

+0.3463 

0.5997 

0.0217 

^35,^4 

6.4 

3.58 

7.1 

28  55-4 

12  59.2 

-  0  0.4 

+0.8412 

0.5990 

0.0265 

461 J4  6 

48  G. 

Sagittarii 

6.3 

+3.57 

-  6.8 

-28  19. 1 

15    1-4 

+  I  56.8 

+0.2894 

0.5981 

+0.0332 

+32;-27 

62  B. 

Sagittarii 

6.0 

3.58 

6.6 

28  41.0 

15    1.5 

+  I  56.9 

+0.6600 

0.5981 

0.0332 

456-6 

66  B. 

Sagittarii 

4.7 

352 

6.7 

27    4.6 

IS  17.6 

+  3  12.3 

-0.9638 

0.5980 

0.0340 

-35-^ 

58  G. 

Sagittarii 

6.1 

3-57 

6.3 

38  38.3 

16  45-3 

+  3  364 

+0-5073 

0.5971 

0.0388 

446-15 

68  G. 

Sagittarii 

6.3 

3-51 

5-9 

2641.3 

18  56.5 

+  542.1 

-1.2 148 

0.5960'  0.0458 

-54'.-^ 

69  G. 

Sagittarii 

6.3 

+3-51 

-  5-9 

-36  48.7 

19    4.9 

+  550-1 

-1-0833 

0.5958+0.0463 

-43'-^ 

86  B. 

Sagittarii 

6.5 

3.50 

5.8 

26  38.3 

19  24.3 

+  6   8.6 

-1-2437 

0.5957'  0.0473 

-58-90 

0 

Sagittarii 

3-3 

3.50 

4.3 

27    4.9 

9     I  45-0 

-1 1  46. 1 

-0.4318 

0.5916  0.0672 

-  3-72 

6 

Sagittarii 

3.1 

3-47     3-5 

26  24.3 

527.7 

-813.5 

-0.8536 

0.5888  0.0785 

-24-90 

r 

Sagittarii 

3-5 

3-5ol    2.3 

27  47-9 

9  59-2 

-3  51-9 

+0.9590 

0.5852 

0.0918 

+63 1+13 

201  B. 

Sagittarii 

5-9 

+3-43 

-1.9 

-36    3.1 

13  38.9 

-  I  38.1 

^•5949 

0.5831 

+0.0990 

-  8 

:-87 

[Ephz4] 
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T 

N^. 

* 

Sagittarii 

34SB 

Sagittarii 

5' 

Sagittarii 

h 

Sagittarii 

308  B 

Sagittarii 

4 

Capricomi 

36  B 

Capricomi 

J7 

Capricomi 

Capricorni 

7 

Capricomi 

114  B 

Capricomi 

30 

Capricomi 

31 

Capricomi 

Capricomi 

r 

Capricomi 

44 

Capricomi 

4S 

Capricomi 

JUPITSR 

s 

Capricomi 

M 

Capricomi 

1 

Aquarit 

Aquarii 

a 

Aquarii 

S8 

Aquarii 

167  G 

Aquarii 

ai3  B 

Aquarii 

1 

Aquani 

Aquarii 

7fl 

Aquarii 

81 

Aquarii 

163  B 

Aquarii 

83 

Aquarii 

393  B 

Aquarii 

316  B 

Aquarii 

'3 

Piscium 

14 

Piscium 

Piscium 

'5 

Piscium 

6Sb 

Piscium 

51 

Piscium 

63 

Piscium 

a 

Piscium 

4;  B 

Arietis 

ao  H 

.Arietis 

26 

Arietis 

P 

Arietis 

47 

Arietis 

Arietis  (mtaf 

64 

Arietis 

66 

Arietis 

7 

Tauri 

Tauri 

16 

Tauri 

17 

Tauri 

iS 

Tauri 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 


Name. 


9 

21 

da 
V 

27 
38 

P 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
H.  Tauri 
Tauri 


9 
35  B. 
39 
40 

r 

12  B. 
8 

* 

V 

a 

45 

P 
49 
37 
56 


79 
80 

83 

r 

9 


B. 


31  B. 
163  B. 
200  B. 

/ 
X 

49 

50 


Cancri 
Cancri 
Cancri 

Cancri 

Cancri 

Venus 

Leonis 

Leonis 

Leonis 

Leonis 

Leonis 

Mars 

Leonis 

Leonis 

Leonis 

Sextantis 

Leonis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Vii^g^nis 

Vii:g^nis 
Virginia 
Virginis 
Virginis 
Virginis 

Vii^ginis 
Virginis 
Virginis 


Tbs  Star's 


Red  'lis  from 
Mag  •      «»»4.o. 


4.3 
4.1 

5.8 
6.5 
4-3 

30 
3-7 

5-2 

5-3 
5.6 


s 

+0.71 
0.71 
0.70 
0.70 
0.71 

+0.70 
0.70 
0.70 
0.70 
0.67 


6.3 

6.4 

6.5 
6.5 

4.7 

-3-4 
6.3 
5-9 

5.6 
50 
1-3 
1-7 
5.8 

3.8 

5-7 

6.3 
6.Z 

5-1 

5-5  + 
6.4 

6.3 
5-2 
6.3 

6.4 
6.2 

6.3 
6.0 

4.8 


Ha 


+  8.4-1-24  X3.0 

8.5  34   6.Z 

8.4  2417-4 

8.4  24  15.8 

8.5  3341.0 


•^o.94 
0.97 

.03 


50 
5-2 
6.2 


.03 -I- 

•OS 


.z6 

.20-1- 


AJ 


// 


8. 

8.5 
8.5 

8.3 

8.3 


4.9 

4.7 

3-a 

3-a 
3-4 


5+23 


.24 
.28 


•35 

.36I- 

•37 
.40 

.44 

.46 

•54- 

•57 

•54 

.57 

.65 

.72 

.84 

.86 

.89 

.89 

.98- 
3.06 
+3.07- 


0.7 
0.2 

?:i 

a.4 


Apparent 

Dedina- 

txm. 


4.0 

4.3 

4-7 
5.8 

6.4 

6.6 

9.1 

8.4 

8.6 

8.8 

10.7 

11.8- 
13.6 
13.8 
14.3 

I5-I 
16.0 
16.6 
16.5 


50.5 
33  47-6 
23  52.6 

25  19-4 
36  15.6 

NEW 

+33  53.0 
33  33.9 
30  18.8 

+30  16.6 
21  46.8 
20  12.7 

x6  57.4 

1649.4 
•I-Z4  34.9 

12  51 -3 
Z2  33.3 

"    7-3 

10  X3.0 
944.9 

9    5-6 

6495 
638.6 

6337 

I  52.6 
419.9 
328.8 

3  197 

0  9.4 

1  17.4 

4  8.6 

434.9 
521.7 
7  31.6 

-  9    4.6 

10  17. 1 

-  9  52.5 


At  CoKjUNCTKiKr  m  R.  A. 


Washinjfton 
Mean  Tune. 


d    h     m      11     m 

W     7  36.91+  9  504 

6.9 


7  54.<^ 
756.1 


+10 
+10 


Hour 
Angle, 

H 


+10 
+10 


-II 
-  3 


-  3 

-  o 

+11 


8   o.oH-io 

8  8.3 

839-9 

9  36.0 +11 

9  36.6 +11 
956.3 
19  ii.o 

MOON. 

84  33  37.9 

85  I  48.6 
13  33.7 

13  35.01+11 

14  46.0I-11 

16  0.3 

86  950.4 

15  7-8 
18  15. 1 

z    3.3 

550.1 
10  50.1 

15    0.7 

17  29.3 

18  33-8 
23  53.8 

441.9 

659.3 

18  19.3 

19  11.4 
19  40.3 
30  13.7 

638.6 


8.9 
13.7 

30.6 
51-2 

35-7 
36.3 
55.1 
591 


+0.5013 
+0.6476 
+0.4478 
+0.4854 
+1.1370 

+1.0341 
+1.1892 

+1.0992 

0.4163 

0.3310 


87 


80 


13  17.2 
I  II. 2 

259.3 
525.9 
635.6 

1342.0 

19  59.8 

20  51.5 


II.6 

77 
1.7 

3-9 

37.9 
26.3 

471 


-10 
+  6 
+11  53.9ho^62S3 


-  9 

-  3 

+  3 
+  6 
+11 


5.1 

31^3 
7.3 

57-4 
0.0 


-10  36.2 

-  9  33-7 

-  4  24.0I+1.3679 

+  o 
+  2 


-10 

-  9 

-  9 
8 


+  I 

+  6 

-  4 

-  2 

-  o 
+  o 

+  7 
-10 

-9 


14.9 
37.9 

33-7 

43-1 

15^2 

43-7 
13.7 

50.2 

40.4 

55.8 

33-9 
33-6 

26.1 
28.6 

38.7 


0.5395 
0.5397 
0.5397 
0.5398 
0.5398 


+0.1357 

0.1351 
0.1350 

0.1349 

0.1346 


+1.0400 
.0048 
+ 1. 1962 

+1.2271 

-0.5964 
+0.8042 

+0.4475 


+1.1309 
+1.0970 

+0.3806 

-0.6218 

+0.2684 

+0.0807 
+0.4683 


+0.2519 
-0.2912 

+1.3558 
-1. 3901 
-0.6554 
0.6517 
0.3023 

0.4654 
-1.1803 

-1.2358 
-1.1216 

+0.7499 

+0.3737 
-0.0969 

-0.7404 


0.5403+0.1335 


0.5408 
0.5408 
0.5412 
0.5478 


o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 


5593 
5577 
5519 

5518 
5512 

5019 
5411 
5385 

5370 

5339 
5320 

5075 
5286 

5279 
5276 
5362 

5251 
5248 

53361-0 

5236 

5236 

5236 

5241 

5249 
5282 

5288 

5297 
5302 


5332 
5364 
5369 


0.1319 

0.1319 

0.1308 

+0.1 103 


Limit- 
ing Par. 
aUds. 


N. 


^■77 
+90 

^•73 
+76 

+90 


-  3 
+  6 

-  4 

-  3 

+38 


+90+30 

+90+43 

*90+35 
-49 
-41 


f3I 
f36 


0.1547 
0.163 I 

0.1873 

0.1874 
0.1903 
0.1796 
0.3249 
0.2331 

0.2376 
0.3466 
0.2524 
0.2487 
0.2620 

0.2643 
0.3651 
0.3694 
0.3736 
0.3740 

2791 
0.3794 

0.2795 

0.2797 

0.28x3 

-0.2812 
0.3781 

0.2773 
0.2762 

0.2756 


+90+39 

+44-29 
+90+38 

+90+41 

I-64 

9 
-14 
-71 

+25 

+31 
-21 

-76 


"O.2712 

0.2662 

■0.2655 


+58 
+29 


+11 
+11 


-28 
-19 


s. 


+12 
+90 

+71 
+11 

+90 
+90 

+66 
+11 

+591-28 

+48 

+72 

+90+44 


-37 
-z8 


-30 
■59 


+90+39 
-44-86 

-85 

-85 
+28-61 

+20-71 
-23-90 


-90 
-90 

+80-  5 


+63 
36 
3 


-25 
-49 
-90 


i 

550  B. 
83 
85 

214  G. 

43  H. 

231  G. 

336  G. 

9  G. 

17  G. 


Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Libree 

Librae 


JULY. 


5.7 

+2.17 

-17.6 

-12  15.9 

6.0 

2.22 

17.8 

12  46.7 

5.6 

2.39 

18.8 

15  45.1 

6.1 

2.29 

18.7 

15  20.5 

6.5 

+2.43 

-18.8 

-15  55-8 

5.5 

2.51 

19-3 

1748.3 

6.4 

2.52 

193 

18  11.5 

5-7 

2-53 

19.4 

18  19.4 

6.5 

2.65 

19.7 

20    4.1 

6.4 

+2.73 

-19.8 

-20  49.0 

8 


437.2- 
8  12.6 

12  35.2 

13  4.61+ 

21  42.9 

2  6.0 

3  48.5 
329.1 

10  20.7 

15     4.5 


2  8.6 
I  19.4 
5330 
6   1.3 

938.5 
524.8 

443.7 


-0.3585 

.7585 
+1.1424 

+0.6064 

-0.8853 
-0.0104 
+0.2178 


0.5414 

0.5437 
0.5466 

0.5470 


0.5532 

0.5564 

0.5570 

-  4   4.6+0.197710.5576 

^'0.5628 


2  32.0 
7   5.3 


+0.4516 
+0.2226! 


-0.2578 1+22  [-65 
0.2536  0-90 
0.2481  +74+21 
0.2475  +72-12 


^.2349 
0.2277 

0.3265 

0.2253 

0.2127 


0.5666.-0.2032 1+45!-32 


-10 
+36 
+47 


-90 

-45 
-32 


-46-33 
-58-20 


[Eph  X4) 
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JULY.                                                                      J 

Uoia- 

■tm 

Star'! 

_^l« 

eot 

JSftS 

^;, 

Y 

j' 

y 

■ 

d     h    m 

h    m 

iSG 

Ubne 

6.1 

*t.■]i^\l).^ 

Vi^i'x 

8  IS  30-3 

*  7  30-0 

>0.38q3 

a.s66Q 

-0.3033 

f4«r-iB 

43B 

Libne 

5-7 

a-8s 

ao.3 

19  40.9 

>tII3I.3 

3.S7oa 

0.1933 

1-  8-74 

47  G 

librs 

6.1 

3.89 

19.4 

314J.3 

33  33.8 

[Vli 

SS731 

0..849 

640 

LibrK 

S.8 

3.95 

19. 1 

33      5-3 

8    3  "35 

9.5761 

"-"754 

M-W 

■S3  B 

Ubne 

6.3 

3-09 

19.0 

34  13.3 

10    3.8 

y  1  19.8 

=.5810 

0..S86 

•-38-J4 

43 

Libne 

5-« 

♦3-13 

-18.4 

-*3  32-7 

13  51.9 

+  4   a.3 

3.5839 

-0.151J 

-airflo 

6 

Scorpu 

4-7 

3-^3 

18.4 

3S  »9-7 

17    1.4 

+  8    1.8 

0.1398 

St; 

A 

Scorpii 

4.6 

3-a4 

18.1 

2$    4.6 

iS    3.1 

rt  9    1.1 

0..369 

31  B 

Soorpii 

3-33 

17.9 

14  17.0 

18  10.4 

^9   8.1 

D.S864 

0.1366 

3 

Soorpii 

3-^4 

18.0 

»4  S9-7 

1817.6 

f  914.6 

=.5866 

=■'358 

•■131-?: 

4 

Scorpii 

*3-37 

-lS.3 

-36    i.i 

1846.4 

h  9  41.6 

0.5868 

-0.1349 

^■-i 

40B 

Scorpii 

3-=6 

•7-7 

14  3S-3 

»9  59-1 

*io  53.4 

0.5876 

0.1314 

-ao-ga 

X 

Scorpii 

3-^9 

18.0 

as  Sa-3 

ao   4.4 

no  57.5 

D.5876 

0.131a 

^48,-1: 

48B 

Scorpii 

4-9 

3-3' 

17.7 

"S  37-9 

3148.8 

-II  33.3 

0.5886 

0.1263 

^3I'-4: 

JOB 

Scorpii 

6.4 

3-30 

'7-4 

34  39.7 

33    3.7 

-II  9.0 

0.5887 

"-"55 

-49^-* 

65  B 

Scorpii 

S-S 

+3-36 

-I7-S 

-36    6.1 

"3  38.  S 

-  9  37-0 

0.5S96 

-0.1308 

•■SS.-H 

8<B 

Scorpii 

6.0 

3-37 

16.9 

as  .5-8 

4    a  15.0 

-  7    6-8 

D.5910 

0.1131 

-39 -«e 

rf 

Scorpi; 

3' 

3-4" 

16.S 

as  a3-S 

4  39-a 

-448.5 

0.59=3 

0.1059 

-3B-» 

Scorpii 

3-48 

16.3 

36  14.8 

7  46.0 

-  149-4 

0-S937 

0.0964 

-  S-t 

116  B 

Scorpii 

6.1 

3-49 

16.1 

36  31.3 

830.8 

-.    6.5 

3.5940 

0.0940 

-4-Tt 

r 

Scorpii 

9. 9 

+3-S6 

'I6.1 

-aS    3.6 

10  11.5 

+  030.1 

3-5947 

-o-"" 

^... 

134  B 

Scorpii 

6.4 

3.58 

13-3 

37  rS.o 

i3aa.7 

*  3  33-4 

0.5958 

.33  B 

Scorpii 

6.0 

3.61 

'S-S 

383.3 

13  37-9 

*■  3  47-9 

0-5959 

95  G 

Ophiuchi 

6.1 

3-73 

I3-I 

37  39.6 
a&   3-8 

"3  55-7 

35983 

43 

Opliiuchi 

S-4 

3-79 

"-3 

«    4    0.8 

-I":? 

3.5986 

.6^0 

Ophiuchi 

6.3 

*3-86 

-lO-S 

-37  S0.8 

II  18.5 

f  043.9 

3.5983 

-0. 

S^ttarii  (var.) 

3-88 

3748.1 

13    4.S 

♦  a  'S-8 

0.5981 

10    0 

Sagittarii 

S-7 

3-9" 

9,3 

as   3.3 

16  39.9 

'■5  3a-7               I 

3-5975 

310  B 

Scorpii 

S-8 

3-94 

g.i 

a8  4S.a 

17  '3-4 

+  6  14.3 

0-5973 

38  B 

Sagittarii 

3-96J     8.3 

38  38.3 

3046.7 

+  938.8 

B-596: 

0 

C.  D.-38'  14368 

6-4 

■^3.98r  7-9 

-a8  55- 4 

33  14-4 

HI    3.9 

05958 

fO 

4*0 

Sagittarii 

6-3 

3-98 

7-4 

38  19. 1 

6    017.9 

-1058.8 

3.5951 

62  B 

&«ittarii 

6.0 

3-99 

7-3 

3841.0 

018.1 

-1058.6 

3.5951 

66  B 

Sagittarii 

3-94 

37    4.6 

a&38.3 

034-4 

-10  42-9 

0.5950 

58  G 

Sagittani 

6.1 

4.00 

6!8 

3    3.0 

-  9  .8.0 

3.5944 

o 

68  G 

S(«ittarii 

6.3 

+3-95 

-  6,1 

-3641.3 

415-5 

-  7  10.9 

3.5934 

iO 

6g  G 

Sagittarii 

6.3 

3-95 

3648.7 

4a4-o 

-7    3.8 

'■5933 

86  B 

S^ttarii 

6-5 

3-9S 

a6  38.3 

4  43-5 

-^44.. 

3- 593a 

4> 

Sagittarii 

3-3 

3-99 

4-4 

37    4.9 

11    7.7 

-  0  3S-f' 

0.5898 

e 

Sagittarii 

398 

3-4 

36  34.3 

14  51-9 

*  a  59.6 

9-S87S 

0 

T 

Sagittarii 

3-5 

+4.04. 

-  '-3 

-37  47-9 

19  35.0 

<-  711.9 

0.5843 

K> 

Sagittarii 

5-9 

'■5 

36    3.1 

31    55.4 

♦  9  46.3 

0.5835 

* 

Sagittarii 

4-9 

396 

-  '3 

as  a4.4 

33  50.9 

no  39.7 

3.|8i8 

0 

$1 

Sagittarii 

S-8 

3-94 

*  0.8 

a4  54-5 

7     7    S-t 

-  S  *S-3 

0.5751 

h 

Sagittarii 

4-7 

3-95 

0-9|  "5    4-4 

731.4 

-  5   9-6 

>S749 

308  B 

Sagittarii 

6-3 

*3-90 

t  1.5-34    9.3 

14  36-8 

•■  I  49-3 

3.5684 

+0. 

3»9  B 

Sagittani 

6.1 

3,86 

3-41  "  58.4 

17  35-6 

1-  441.4 

3.5656 

336  B 

Sagittarii 

65 

3-8S 

3.61  »»  50-2 

18  35.0 

*S38-7 

05647 

Capricorni 

5-7 

3-8i 

4.9I  "    4-S 

S    040.4 

HI  30.7 

3-5589 

36  B 

Capricomi 

6.3 

3-80 

6.i|  33  40.S 

S39-4 

-  7  41-0 

3.5540 

□. 

17 

Capricorni 

5.8 

-*3-74 

*  7-7:-'l49-5 

13    3« 

-033.9 

0.5468 

K> 

30 

Capricomi 

6-=  i  363 

8.6 

19  IJ.O 

19  11. 1 

+  533.7 

o.i4o8 

0, 

n 

Capricomi 

4.8     364 

30  11.6 

ai  33-5 

*  7  30-6 

3-5387 

0. 

114  B 

Capricomi 

6.1     3-53 

1741.9 

fl     3  34.9 

-"37-9, 

0-5340 

30 

Capricomi 

5-4  I  3-54 

18  30.6 

3  45-0 

-1030.4^0.3839 

3.5337 

0. 

3' 

Capricomi 

6-3 

*3-53 

*io.i 

-17  49- a 

3  540 

-10  .1.7 

--.I376I 

3.53aS 

K>. 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

JULY. 


T&B  Star's 


Name. 


r 
4a 

44 

45 

M 

c 

d 
167  G. 

213  B. 
'I 

263  B. 

Sa 
ags  B. 
316  B. 

13 
14 

31 

as 

<5 

lOI 

35  B. 
47  B. 
30  H'. 
36 

M 
64 

II 
16 

X7 
x8 

30 

31 
32 

23 

V 
aS 

X4  H. 

17  B. 

38  B. 
47  B. 
354  B. 
33 

X07  B. 


Capricomi 

Jupiter 

Capricomi 

Capricomi 

Capricomi 

Capricomi 

Capricomi 

Affuarii 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquani 

Aquarii 
Aquarii 
Aquarii 
Piscium 
Piscium 

Piscium 
Piscitun 
Piscium 
Piscium 
Piscium 

Piscium 

Arietis 

Arietis 

Arietis 

Arietis 

Arietis 

Arietis  (mean) 
Arietis 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Aurigee 

Aurigee 

Auri^ 

Taun 

Auri^ 

Taun 

Aurigee 


At  CoNjimcnoN  m  R.  A. 


0.4839 

0.5694 

+1.2902 

-13234 
-0.7677 

53.0 -0.2874 

20.6-0.4761 

-0.4647 

+1.1902 

0.7628 

+0.3250 

-1. 1053 

+0.8626 

31.61+0.7296 

49.9ho.9873 

+1.1754 
-0.2957 

+0.8384 

0.5361 

-0.0402 

-0.3289 

~  253.8-0.9077 

-0.5266 

+1.3432 
+1.0819 

-0.5174 
-1.2069 

-0.5101 

+0.5513 
51.6ho.1527 

+0.7938 

+0.8122 

17.8-0.9753 

+0.0006 

0.5446 

+0.8403 

+I-0375 
+0.2592 

15.71+0.6694 

+0.8153 

+0.6154 
+0.6530 
+1.3044 
+1.2006 
+1.2643 

0.2520 

56.5I-0.1726 

0.9-0.7020 

+X.2646 

-0.2133 

+0.2663 

-0.0048 

50.540.2308 

53.7*^.7980 

42.8-0.4207 

49.1+0.6560 


5308 
5273 
5231 
5225 
5218 

5214 
5176 
5108 

5036 
5010 

4995 
499 


+0 


2295  +73 


49^3 


.2187 
0.2306 
o. 

0.2303 

0.2312 

+0.2317 
0.2365 

0.2444 
0.2516 

0.2539 

+0.2551 

0.2552 

0.2573 
02577 
0.2589 


4941 
49II 
4902 
4881 
4878 

4859 
4856 

4851 
4864 
4864 


4949 
5025 

5037 
5042 

SI" 

5151^0 
5210 

5300 

5336 

5358 

5372 
5372 
5373 
5373 
5375 

5376 
5376 

5377 
5381 

5387 

5390 

5458 
5488 

5495 
5578 

5606 

5617 
5640 

5644 
5650 


5666I+0 


y 


fI2 


+79 
^3 


+0.2591 
0.2607 
0.261 I 
0.2616 
0.2616 


+601-27 

-18 

+82 

+81 

-10 

+83 


-90 
+  I 
-6 
-90 

+22 

29i-6o 

1+86  o 


+0.2613 
0.2609 
0.2544 
0.2498 
0.2497 

+0.2301 
0.2 
0.21 
0.21 
0.1964 

.1878 

0.1745 

01531 
0.1439 

0.1380 

+0.1341 
0.1340 
0.1338 
0-1337 
0.133 I 

+0.1330 
0.1329 
0.1326 

01315 
0.1299 

40.1288 
0.1083 
0.0985 
0.0961 
0.0634 

+0.0501 
0.0444 
0.0315 
0.0288 
0.0254 

.0142 


limtt- 

ingPar- 

aUeU. 


N. 


-74 
9-«i 


+36 
-44-90 

+24-60 


+15 


-73 


+17-72 


+24 
-90 


+17 
+42 

+27 


-76 
-46 

-62 


-4-88 

<-i7r74 
+90+40 
f90|+i6 


fi7 

144  -28 

18  fi7 

08  +79 

+36 

♦90 

+90 

-13 

+ 

+141 


-68 

-72 

-M 

-  9 

-42 

+  8 

+10 

-65 

44-28 

-57 


+90+17 
+90+31 
+60-14 
+90+  8 
+90+16 

+88+  5 
+90+  7 
+90+59 

+90+44 

+90.+52 


+30,-39 

+34-33 
+  4-63 
+90+56 


+32 

+6z 

+44 
+58 
-3 

f20 


+901+29 


-31 

-  5 
-i8 

-  5 
-61 

-40 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

JULY. 


Ths  Stax'b 


Nune. 


xi6  B.  Auri^se 
406  B.  Tattri 
136        Tauri 
154  B.  Auri^ 
415  B.  Taun 


B. 
B. 


a 
44 
45 

P 
49 
37 
56 

c 

79 

«3 

r 

9 

31 

163  B. 

soo  B. 

/ 
X 

* 

49 

50 

I 

550  B. 

83 

314  G. 
43  H. 


231 
336 

9 

17 


G. 
G. 

G. 
G. 


18  G. 
43  B. 
47  G. 
64  G. 


153 

42 

b 

A 


B. 


B. 


31 

3 

4 
40  B. 

x 

48  B. 
65  B. 
85  B. 

d 

a 

116  B. 


Leonis 
Leonis 
Leonis 

Leonis 

Leonis 

Sextantis 

Leonis 

Leonis 

Leonis 

Leonis 

Leonis 

Viiginis 

Virginis 

Virginis 
Virginis 
Virginis 
Virginis' 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Librae 
Librae 
Librae 
Librae 
Librae 

Librae 

Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 


Mag. 


Red'tis  f  fGOi 
X914.0. 


Aa 


5-9 

5.6 

4.6 
6.4 

6.Z 


1.3 

n 

3-8 

0.3 
6.Z 

6.3 

5.a 

6.3 

6.4 
6.3 

6.3 
6.0 

4.8 

5.0 

S.a 
6.3 

5.7 
6.0 

5-6 
6.1 

6.5 

5-5 
6.4 

5-7 

6.5 
6.4 

6.Z 

5-7 
6.1 

5.8 

6.3 

S-o 

4.7 
4.6 

5.4 
5.9 
5-7 
5.4 
3-0 
4.9 

S'S 
6.0 

3.1 
1.3 

6.2 


.30 
.37 

.37 

.37 


•a4 
.a6 


.36 
.37 

•301 
•31 

.35 

.38 

.48 

•59 
.61 

.63 

.63 

•71 

.78 

.80 

.89 

.94 

3.00 

+3  .ox 

3.23 
3.34 
2.35 

+3.38 
3.46 

3.47 
3.60 

2.63 
+2.71 

3.86 
2.91 
3.02 

3.03 
+3.02 

304 
3.06 
3.06 
309 

+3-13 

3.16 
3.20 

3-24 
3-33 

+3-34^ 


^ 


n 


7.8 

7-7 
7-7 

7.6 


+39  zo.z 

27  56.7 

27  35-7 
a8  55.9 
27  34.3 
NEW 


4.9 
6.0 

6.3 
7-4 

7-3 
7.6 

8.2 

8.3 
8.4 

8.8 
9.0 
9.0 
9.9 
8.8 

8.7 
8.8 

8.3 

8.5 
8.2 


Apparent 
Dcdisia- 
tion. 


a.o+z3  33.3 

3-4  9  13-3 
3.a   zo  Z3.0 

3.6+  9  44-9 
3.9  9  5.6 
4.9  649.5 
53  6  38.6 
5-6     633.7 

7.7+  Z53.7 

7.3  3  a8.8 
7.6  3  Z9.7 
9.3+  o  9.4 
0.3I-  z  Z7.4 

z.9h-  4  8.6 
3.3  4  34.9 
3.6  5  21.7 
3-4  7  31-6 
4.3     9   4-6 

5.0 -zo  Z7.Z 


952.5 
13  Z5.9 

Z3  46.7 

15  45.1 

-15  20.4 

15  55.8 

1748.3 
18  ZI.5 

18  19.4 

-30     4.1 
3049.0 

20  58.2 

21  3.Z 
21  42.2 

-22     5.2 

34  Z2.3 

23  32.7 

35  39.8 

25     4.6 
-24  Z7.O 

24  59-7 
26    z.z 

24  35.3 

25  52.3 


8.0 
8.2 

8.5 
7.8 

8.3 

8.0-2537.9 
7.8  26  6.1 
7.2  25  15.8 
6.8(  25  23.5 
6.6   36  14.8 

6.6-26  21.3 


At  Conjunction  in  R.  A. 


WmAanpxm 
Mean  Tune. 


29 


80 


81 


d     h    m 
19  Z7  Z4.8 
33    6.5 

23    5-51+ 
90    o  34.3 

215.9 
MOON, 

84  Z3  23.4I+ZO 
30  Z6.3-  5 
3x33.4-  4 

33  49-2'-  a 

96    o  52.41-  I 

6    6.6,+  3 

Z049.6+  8 

Z3    4.6 +XO 

96  o  13.6-  3 

1 33. 4r  I 

Z3  Z3.0+  8 
Z7  57.6-  9 

97  644.7+  2 
8  33.x +  4 

Z057.8+  6 
Z3  7.3+  7 
Z9  ZZ.9-  9 

98  z  39.0-  3 

-  3 

+  5 
+  8 

-XX 


58 


a  30.7 
xo  6.8 
Z3  42.9 
x8   6.6 

z8  36.3 

317.9 
743.4 

8  36.4+  2 

9  7.4 

16  3-5 
ao  5X.0 
31  X7.3 

Z31.4 
516.8 

92X.4 
z6  7.8 
19    0.0 

23  14-3 
017.3 

034.7 

0  42.2 

1  1-5 
3  X5.6 

3  3X.O 

4  7.6.- 

5  59.5,- 
8  39-4,+ 

II    6.6|+  3 

14  17.5!+  6 

15  Z':S^  7  i3-5'-o.63S2 


-10 

-  3 

+  2 

+  3 
+10 

-9 

-  8 

-  4 

-  I 

+  2 
+  9 

+IX 

-  7 

-  6 

-  6 

-  6 
6 

5 
4 

3 
I 

I 


1.9989 
+0.3380 
8.0  +0.6974 
33.8-0.74x4 
+0.6878 


IX. 3 


37.9+0.3446 

54.8+1.4x37 
49.9+0.XX95 

38.9-0.070x 
37.8+0.3127 
36.2+1. 1980 
10.0+0.0851 
20.6  -0.4566 

51.8+1.1671 
34.5-0.8324 
3.6-C.8292 
44.5-0.4908 
41 .9 -0.6571 

40.4-1.3766 
34.4-1-4326 

45.3-1.3196 
52.5+0.5479 
16.7 +0.1723 

X3. 1 -0.3976 
33.x -0.941 1 

8.4-^.5575 
37.1^.9573 

8.3  +0.9504 

39.6+0.4I3I 

x6.2-x.0788 
O.0-O.I97I 

41.5+0.0327 

21.0 +0.0130 

2.1+0.2743 

20.9+0.048 
55.7+O.II 
50.9  -0.6470 
13.8-0.6697 

41.5 -1.0045 

12.4 +0.0314 

57.9-1.0759 
57.8+0.3042 
57.3-0.2' 

50.1 -I. 

33-3 
14.8+0. 

3.6-1.02 

58.4+0 

16.0-0. 

28.5+0.0 

I 

5.0;-! 

26.3,-1. 


^656 

.0899 
.4041 
•5956 
13 
•2745 

1951 

>585 
.1006 

-       2333 

29.5-0.6756 


o. 
o. 
o. 
o. 
o. 


5687 

5690 
5693 

5698 


5379 
5348 

5344 

5336 
5333 
5317 
5305 

53<»i 

5282 
5281 
5280 

5278 
5281 

5302 
5306 

5313 
5316 

5340 

5365 
5369 
5406 

5424 
5449 

5451 
5504 
5532 
5537 
5541 

5587 


o. 
o. 


5623 
5651 
5676  o. 

5704-0 


■0.2567 
0.2651 
0.3663 


-0.3 
0.2829 
o. 
0.2840 
0.2836 

■0.2795 

0.2787 

0.2773 

0.2766 
0.27x7 

■0.2663 

0.2655 
0.2572 

0.2529 
0.2471 


tucFar- 


58-28 
*90+57 

<-50r3S 
4.41^5 


693  +621-26 
+90+26 

*-49-39 


■0.2684 

0.2( 
0.2734 
0.2766 
0.2779  +21-69 

825  +90j+a 


i-»7 

xk 


+19 


fxo-87 


-43 
-5 


■73 


■0.3464  +61-23 
0.2333  -22,^ 

0.3359  +26^-ss 
0.2346  +37i-42 


0.2335 

-0.2x05 
5620!  0.3008 


5747  o. 

5764  o. 

5789  o. 

5795  o. 

5796 

5797 

5799 
5806 

5806 

5815 
5824 
5838 

5849 
5862 

5865 


999 
908 

824 

727 
559 
485 
371 
343 

339 

331 
322 
288 
286 

236 

183 
106 

034 
0.0939 

-0.0917 


o. 
o. 
o. 
o. 

-o. 
o. 
o. 
o. 


-90 
•-90 


-36-90 
-16 

-35 


+261-62 

-81-^ 
+12-79 

-111-90 

^74;+  7 


+36r-43 
48-29 

+35r4^ 

^■39 -38 
-  1,-90 

-3-^ 
-25U0 
+3(^43 

-33h90 

+42'-27 

+i3j-6o 

-35*-90 

^  5|-70 
+58^11 
-31^ 

+40-29 

+15.56 
+28]-4i 
-381-90 

i3ho 

1-11I-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


JULY. 


Thm  STAK'a 

At  CoNjuMCTinN  m  R.  A. 

Irtmit- 

ingPar- 

lOlds. 

Name. 

Mag. 

2.9 

6.4 
6.0 

1914.0. 

Appaicnt 

DccUm^ 

tion. 

WaahJniton 
Mean  Tune. 

Hour 

Y 

+0-9354 
^.0893 

+0.9693 

X" 

/ 

N. 

S. 

A« 

• 
+3-41 
346 
3.48 

AJ 

0f 

-16.8 
16.0 
16.2 

r         Scorpii 

134  B.  Scorpii 

135  B.  Scorpii 

•       f 
-28    2.6 

27  18.0 

28  21.3 

d    h    m 
81  16  46.2 
20    1.7 
20  17.2 

h   m 

+  fi  5a-3 
+11  59.9 

-"45-3 

0.5871 
0.5881 
0.5882 

-0.0865 
0.0765 

-0.0757 

• 

f62 

fi6 

f62 

0 

+12 

-49 
+14 

AUGUST. 


95  G. 

10  G. 

aio  B. 

38  B. 


48  G. 

62  B. 

66  B. 

58  G. 

69  G. 

<P 

6 

r 

201  B. 

* 

51 

h 

308  B. 

329  B. 

336  B. 

4 

36  B, 

17 
20 

V 
114  B. 

30 

31 
t 

r 

42 


45 

/< 

€ 

6 

X67 

G 

213 

B 

% 

78 

197 

G 

263 

B 

82 

«93 

B 

316 

B 

Ophiuchi 
Ophiuchi 
Ophiuchi 
Sagittarii  (var .) 

Sagittarii 

Scorpii 

Sagittarii 

C.  D.-28°  14^68 

Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Si^ttarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Ss^ttarii 
Sagittarii 
Sagittarii 
Capricomi 

Caprioomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 
Capricomi 
Capricomi 

JUPITBR 

Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 


6.1 
5-4 
6.3 
4-4 

5-7 
5.8 

4.7 
6.4 

6.3 
6.0 

4.7 
6.1 

6.3 

3-3 

2.1 

3-5 

5-9 
4.9 

5-8 

4.7 

6.3 
6.1 

6.5 

5-7 

6.2 

5.8 
6.2 
4.8 
6.1 

5-4 

6.3 

4.3 

-2.4 

3.8 

51 
6.0 

5.8 

5-2 

5-4 

4.9 

6.3 

6.5 
6.4 

3-8 

6-3 

6-3 
6.1 

6.4 
5-5 
6.S 


+4.21  + 
4.20 
4.18 
4.17 
4.16 


+3.66 

3-74 
3-86 

3.88 

+3-94 

3-97 
4.01 

4.05 

4.06 

+4.07 
4.01 
4.08 
4.05 
413 


-14.0 

13-2 
11.4 

ix.o 


-27 
28 
27 
27 


-10.2  -28 


+4.14 
4.22 
4.19 
4.17 
4.20,+ 


■10. 

10.2 
9.2 
8.9 
8.4 


8.3-28 
7-9 


27 
28 
26 
27 

-  4.0I-26 


+4.19  + 
4.16 
4.08 

4 
4- 


10 
.01 


+4.03 
4.02 

3-99 


3-97 
+3.88 
390 
390 
387 
3.78 

+3-71 
363 

3  60 
3-59 

+3-57 
352 
3-51 

3-541 
3-45 

+3-45 


7.8 
6.8 

5-1 

4 

3a 

2.01 

1-7 
0.6 

0.7 
2.4 
3.6 

3-9 

5-4 

6.6 
8.4 
9.9 
0.4 
1.4 

1.7 
1.8 

2.2 


3-8 
3-8 

4.0 
4.1 
4.9 

6.2 

7-7 

7-9 

8.3 
8.1 

8.9 

8.9 

8.7 
9.0 

9-3 
9.6 


28 
28 
28 
28 


27 
26 

25 
24 

•25 
24 
22 

22 
22 

-22 

21 

19 
20 

17 
-18 

17 

17 
16 

17 

-14 

14 

15 

13 
II 

-II 
8 
8 

7 

8 

7 
5 
5 
7 
3 


9.9-  4 


39-6 

3.8 

50.8 

48.1 

Z'Z 
45-2 
28.2 

55-4 
19.2 

41.0 
4.6 

28.3 
48.7 

4.9 

24.3 

47-9 

3-1 
24.4 

54.5 
4.4 

9-3 
58-4 
50.2 

4.5 

40.5 

49-5 
22.0 

II. 6 

41.9 

20.6 
49.2 
11.9 
24.7 
2.8 

25-7 

47-4 

8.4 

57-2 

59-0 

6.8 

20.4 

45-4 

24-5 
1.9 

39-4 

15-9 
10. 1 

1.8 

57-6 

22.9 

[Bph 


1  6 
10 
18 
20 

23 
8  o 

4 
5 
7 

7 
8 

9 
II 

18 

8  3 

5 
6 

15 

15 
22 

4  I 

2 
8 

13 
21 

«  3 

5 
10 

12 
12 

14 
16 

22 

23 

6  o 

o 

5 
14 

7  o 

4 

7 

7 
12 

13 

15 

17 

17 
6  I 


u) 


49.1 

59-8 
37-6 
15.8 

45.8 

30-3 
8.4 

37-9 
44.2 

44-4 
i.o 

315 
55-5 
47-5 

36.2 

145 

47.7 

44.2 

6.9 

23.4 
45-6 
46.9 
47.1 
57-2 

59-7 
27.7 

38.8 

521 
55-4 

159 
24.9 

19.4 

50-3 
58.3 

43-7 
28.3 

56.1 

32.8 

21.6 

46.3 
52.0 

21.8 

28.0 

29.6 

330 
1.9 

19.9 

52.S 
0.9 

350 


I 
+  2 

+  9 

+11 

9 

8 

5 

3 
I 

-  I 

-  I 

-  o 
+  2 
+  8 

hi  I 

7 
4 
3 

4 

+  4 
+11 

-  9 

-  8 

-  2 

+  2 

+  9 

-  8 

-  6 

-  I 

-  o 
+  o 

+  X 

+  4 
+10 

+11 
+11 
-II 

-  7 
+  I 

+11 

-  8 

-  6 

-  6 

-  I 

-  o 

+  I 

+  3 

+  3 
+10 


391 
21.4 

40.6 

14.7 


23 
41. 1 

11.8 

46.0 

44.7 

44.5 
28.6 

1-7 
16.5 

52 

28.3 
0.9 

33 

39-3 

24 


8-0 


2299 
+0.4983 
+0.2772 
+0.7857 
+0.2324 

+0.6089 
-1.0398 
+0.4603 

-I -1459 
•4583 

-0.8710 
+0.9815 

.5812 
-I. I 561 

.7096 


0-0 


6-0 


2-0 


40 

45 

195 
21.4 

24.6 

27.2 

39-6 
21.8 
12.9 
19.6 

1-7 

7 

57 

239 
20.3 


i-o 


8-0 


4.3 
47 
45-5 
17 
15 
21.7 

39 
14.1 

8.1 
15 

135 

13 
27.1 

58.8 
55-3 


hio  34.9 


►.3656 
}.  1030 

>.4592 

►•5095 


0-0 
9-0 


5014I 

•4563 
-1.2431 

-1.2330 
-1-0359 
+0.47 1 1 
+0.9670 
-0.4014 
+0.9300 
.6459 

+0.3282 
.1938 

4379 
-0.7179 

+1-3537 

-1.2646 
.7066 
.2246 
.4067 
.3824 

+1.2871 
.6609 
+0.4300 

9999 
9734 

+0.8416 

.3645 
.8698 

+1.2921 
1703 

+0.9653 


6-0 


4-0 
5-0 


6^ 


0+0 


o-i 


5905-0.04281-  I 
5908  0.0295  +^' 
5907  -0.0051  -  9 
5905  +0.0001 1-12 


5900 +0.01 12 


5898 
5890 
5886 

5879 

5879 
5878 

5873 
5864I 
5833 
5812 

5784 
5768 
5762 
5702 

5700 

5641 

5617 
5608 

5556 

55" 
5446 
5392 
5373 
5330 

5318 

5317 
5301 
5338 
5231 

5225 
5219 

5215 
5181 

5"7 

5051 
5028 

5014 
5014 
4988 

4983 
4976 
4966 

4963 
4935 

4926 


3 
1+43 

+31 


0.0136 
0.0250 
0.0297 
0.0363 

+0.0363 
0.0372 
0.0419  |f  43 
0.0493 
0.0700 

+0.0812 
0.0945 
0.1017 
0.1043 
0.1266 


-31 
-  9 


f6i+  2 

f29 

+53 

-40r-90 

-18 
48I-90 

-3-75 
-25-90 


-  71-85 
-44-90 
-11-90 


+0.1273 

0.1455 
0.1526 

0.1549 
0.1685 

+0.1789 
0.1931 
0.2038 
0.2074 
0.2150 

+0.2170 
0.2172 
0.2199 
0.2253 
0.2309 

+0.2317 
0.2326 
0.2331 
0.2381 
0.2461 

+0.2536 

0.2559 
0.2572 

0.2573 
0.2594 

1+0.2 
0.2604 
0.261 I 
0.2613 
o. 


598  +8 


2629  f35 


+0.2633 


-67 
-50 

-75 
-79 

-58 
-16 
-28 


f62 


+15 


o;-78 

^  51-74 
•47r9o 
■46-90 

■27r9o 

+56-18 
f68+ii 
fi4-69 
f70+  8 

3-89 

+53-27 
+26-55 

+14,-71 
o,-i)o 

+73  +46 


-37 

f  2 

f27 

fi9 

f2I 


-90 
-90 

-57 
-68 

-66 


+79  ^ZZ 
9-88 

+66-22 

-II 

f82 


2 

-42 
-  2 

+83+32 

-53 


-90 

+  8 

o 
-90 

-90 


f86+  7 
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AUGUST. 


Tm  Star's 


Name. 


13 
14 
21 

25 

51 

8 

lOI 

t 
35  B. 
47  B. 

20  H^ 

6 
26 

M 

e 

64 

7 
II 

16 
17 
18 

20 

31 

22 

14  H. 

P 

SB. 
17  B. 

38  B. 
47  B. 
354  B. 
22 

/» 

107  B. 
116  B. 
406  B. 
136 

154  B. 
415  B. 

49 

54 

39 
40 

47 
134  B. 

A 

176  B. 

181  B. 


Piscium 
Piscium 
Piscium 
Piscitun 
Piscium 

Piscium 

Piscitun 

Arietis 

Arietis 

Arietis 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis  (fficofi) 

Arietis 

Tauri 

Tauri 

Tauri 

Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 

Tauri 

Tauri 

Aurigse 

Aurige 

Aurigae 

Aurira 

Taun 

Auriffse 

Taun 

Aurigae 

Aurira 

Taun 

Tauri 

Aurigse 

Tauri 

Aurigs 

Auri^se 

Gemmorum 

Geminorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Geminorum 


c        Geminorum 
K         Geminorum 
5  B.  Cancri 
4         Cancri 
9         Cancri 

35  B.  Cancri 


Mag 


6.4 

5-9 
5.6 
6.2 

5.6 

4.6 
6.2 

51 
6.4 

6-5 

6.4 
5.6 

6.2 

5-7 
4.6 

5.8 

5-9 
6.1 

5-4 
3.8 

5.6 

4.3 
4.1 

5.8 
6.5 

5-3 
5.6 

S-o 

5-7 
6.0 

6.5 
6.0 

6.4 

6.4 

1.8 

6.5 
5-9 
5.6 
4.6 

6.4 
6.1 

5-8 
6.3 

6.3 

S-6 
6-5 
S-i 
6-3 

6.0 

5-5 
3.7 
6.4 
6.2 

6.2 
6.4 


Rcd'nsftGm 

19x4.0. 


Aa 


9 

+336 

336 
328 

3.26 
309 

+303 
2.8 

2.7; 

2.76 

2-75 

+2.75 
2.72 

2.68 

2.64 

»-59 

+2-53 
2.49 

2.48 

2.45 
a. 45 

+2.46 

a -45 
2.45 
a-45 
a -45 

+a.45 

2-39 
2.36 

2.31 

2.27 

+2.22 
2.21 
2.17 
2.18 
2.17 

+2.12 
2.13 
2.08 
2.07 
2.08 

+2.04 
.94 

•94 
.84 
.84 

.83 
.81 

•77 
•72 
.72 

•73 

•71 
.66 

.68 
.63 
+1.62 


A^ 


// 


+20.0 
20.2 
20.4 
20.3 
20.4 

-1-20.6 
8.9 

7.9 

7.7 

7-7 

7.9 

7.0 

6.9 
6.6 

5.9 

4.1 
4.0 

3.5 
3.8 
3-8 

3.6 
3-7 
3-7 
3.6 
3.6 

3.1 
2.2 

1.6 

0.4 

0.2 

9.8 
9.6 
9.1 
8.7 
8.6 

8.6 
8.0 

7-9 
7-9 

7-4 

7.6 

5-9 
5-6 
5-4 
5-3 

4.5 
4-2 

4-3 
3-8 

3-7 

31 
3-4 

2.8 

2-5 
2.7 

2.2 


Apparent 

Dcdtd*' 

tion. 


-  I 

-  I 
+  o 

I 
6 

+  7 
14 
17 
17 
17 

+16 

19 

19 

19 
21 

+24 
24 
25 
24 
23 

+24 
24 
24 
24 
24 

+25 
26 

27 
28 

27 
+27 
27 
27 
28 
28 

•f27 

29 

27 

27 
28 

+27 
28 
28 
26 
26 

•f27 

26 

25 
24 
24 

+25 

24 
23 
25 

22 

+23 


9 

10 
11 


12 


18 


14 


33-3 

43  o 

36.3 

371 
29.2 

7-4 
13.6 
24.2 

50.7 

37-5 

49.6 

30.5 
28.7 

390 
o.i 

25.4 
10.8 

3-4 
1.4 

509 

34.4 
12. 1 

6.2 

174 
158 

19.5 
15.6 

8.9 

27.1 

45-4 
34.8 

55.5 
52.4 
515 
32.3 
36.6 
10. 1 
56.7 
35-7 
55.9 

34.3 

5-5 
20.5 

11.8 

2.0 

0.0 

50.8 

13.1 
33-3 
25.1 

59-4 
36.4 

49-3 
19.7 

53.0 

239 
[Bph  X4] 


At  CoNjuMcnoN  in  R.  A. 


Waahi9|[toii 
Mean  Time. 


d 
6 


Hour 
Angle, 

H 


16 


16 


17 


16 


024.2 
028.1 

225.7 

"  47.5 

16    3.4 

X  18.9 

6  19.2 

II  26.3 

13  37.5 

18  25.2 

19  25.0 

20  39.3 
044.4 

2    7-9 

7  2.4 

8  2.0 

921.5 


II  14.2-  9 

I  23.9+  4 

3  ix.6-1-  6 

II  II. I-  9 

II  27.6-  9 

1622.5-  5 
1843.5-  2 
21  25.1-  o 

334.2 
358.3 

6    o.o-f  8 
6    9.7 

13    7-3 
13  24.1 


15  21.9-  6 
r8  29,0-  3 


m 
15.6 

4.8 
14.7 

I3-I 
42 


h    m        h 

10  4.9-  4 

"  17-7-  3 
19  51. 1  +  5 

21  52.8-J-  7 

19  58.2  +  4 

5    5.3-1024.9 

659.5-  913.3 

18  31. 1 -f  I  58.7 

21  52.4+  514.3 
o    0.3+7  '8. 

o  5i!2'i.  8 
5  22.9-11 

11  48.4-  5 
17  44.8+  o 

2    6.9+8 

14  13 .81-  3 

19  2.4 
21  59.8 
23  53.6 
23  55.8 

o   3.1 

o    4-7 
o  22.1 


9-0 


-0.4016 
-10.0048 
.1863 
.7628 
3696 

+1.2406 
-0.3556 
-1.2846 
-1.0492 
35201 


4^ 


I 

3 

5 
5 

5 

5 
6 

6 

6 

+  8 

-  6 

-  2 
+  6 
+11 

-  7 

-  5 

-  I 

-  o 
+  o 

+  4 
+  6 

+10 

+11 
-10 


7.8 
28.4 
14.4 

31.3 
38.1 

38. 

1.3 

52 

43.0 
45.1 


0-0 


9-0 


52.1 

53-7 
10.6 

12.6 

16.3 


lO.O 

47.1 
40 

16. 1 

5 

58.1 

51-7 
14.4 

16.8 

54 

50.9 

"3 
55.0 
52.3 
51.1 
2.6 


35-2 
18. 


+ 
+ 


+  8 

-  9 

L  8 


59.7 
43.8 

0.0 

44.3 
8.8 

46.6 
9-9 

7.0 
16.3 

1-5 
45-4 
51.9 

51.7 


+0.7109 

-1.3177 
+0.0016 

-10.9478 

-to.9624 

.8380 
-10.1381 

41 1 1 
+0.9778 

+1.1756 

+0.3942 
-10.8060 
+0.9524 

+o.?Si7 
+0.7893 

-0.1205 

-0.0475 
.5824 
-1.2023 
10301 


0-0 


8-0 


8-0 


8-0 


+0.3741 
+0.1001 
+0.3325 
-0.7008 
3232 

+0.7535 
9079 

-K>.4i88 

-10.7884 

.6556 

+0.7757 
2944 
1.6644 

+1.0234 
+1.1723 

.2978 

•3747 
+1.0427 

-10.9929 

+1.0823 

.8277 
+0.5956 
-10.4064 
-1.2029 
+1.0306 

.0122 


4906 

4903 
4884 
4881 
4871 

4881 

4953 

5003 
5020 

5031 

5035 
5060 

5097 
5133 
5187 

5269 

5302 

5323 
5336 

5337 


5337+0 


5338 
5340 
5340 
5340 

5354 
5418 
5446 
5504 
5533 
5562 
5572 

5595 
5600 

5605 


5622 

5627 

5645 
5648 

5652 


5657 
5683 
5684 
5686 

5685 

5682-0 
5680 

5676 
5666 

5665 


/ 


+0. 
o. 
o. 
o. 
o. 

■10. 
o. 
o. 
o. 
o. 


2638 
2638 

2632 

2630 

2559 

2509 
2304 
2180 

2140 
2II4 


241-67 

+49-39 

+35-54 

5-^1 
+25^-64 

+90-t-29 

+26-58 

-36-73 
-I5-7* 
+26-55 

+90    o 

-44-70 
+44,-34 

4^Of+30 


-K>.2I03 
0.2045 
0.1956 
0.1868 

0.1734 

•♦O.1518 
0.1425 

0.1366 1+2 1  }-49 
0.1327 
0.13261+90+42 


-  3 
+52 
+21 


0.1323 

0.13X 

0.131 

0.1315 


6  f90 


+0.1274 
0.1069 
0.0971 
0.0748 
0.062a 


+0.0490 
0.0432 
o. 

0.0277 
0.0244 1+26 


0304  +65 


+0.0132 

+0.0094 

0.0043 

0.0071 

0.0108 


0847 
0984 


o. 
o. 
o. 
o. 


I 

1122 


5660-0.1350 


5660.  o.i354lf86+  4 
5641  0.1533  +70^  8 
5640,  0.1539  -33!-^5 
5635   0.1588  ♦901+28 

562  5-0.  x664|+43h30 


Umit- 

inc  Pw* 

alleb. 


N. 


-66 

-21 


♦^-7 

+90+15 

7 1+90 +24 

+11 
+90+14 


+37 
+41 

+11 


-33 

l-s6 


-37 -6j 
+38-25 

+68+  I 

+50I-13 

0 

4|-S9 


-34 
f9oU24 

-ioj-61 

+72H-  I 
+901+27 

7-55 


-0.0161 1+90I+25 
0.0563  +27-35 
0.0614  +6-58 
0.08391+90^35 
o. 


048  +23 


+90+47 

+a7j-39 

-43 


+90,+33 
1286  f9o'+2S 
1297  +90I+35 


-  3-64 


OCCULTATIONS,  1914. 


5d3 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


Umit- 

Ths  Stak's 

At  CoNjUKcnoN  in  R.  A. 

tngPar- 
aUela. 

Name. 

M«g. 

Red'n 
191 

8 

IS  from 

4.0. 

AJ 

99 

Apparent 

Dectina- 

tum. 

Waahini^taa 
Mean  Time. 

Hour 

Angle. 

H 

V 

tf 

/ 

N. 

S. 

•       / 

d     h    m 

h    m 

• 

• 

NEW 

MOON, 

9  B. 

Viiginis 

6.2 

+1.32 

-8.3 

+  0   9.4 

88  19  38.0 

-  6  2.9 

-0.5444 

0.5355 

-0.2889 

fi6!-77 

31  B. 

Viipnis 

6.4 

1-35 

9.2 

-  I  174 

8S     I  13.4 

-  038.4I-0.7122 

0.5359 

0.2884 

f  8 

r9o 

162  B. 

Virpnis 

6.2 

1.40 

10.6 

4    8.5 

1340.0 

+1123.3 

-1.4299 

0.5379 

0.2841 

-55-90 

/ 

Virginis 

6.0 

+1-43 

-II. 2 

-  521-7 

17  46.4 

-  838.5 

-1.3757 

0.5389 

-0.2818 

-43-^ 

X 

Virginis 

4.8 

1.42 

II.8 

7  31-5 

18  53-9 

-  7  33-2 

+0.4689 

0.5392 

0.281 I 

fyo-20 

t 

Virginis 

5-0 

1-47 

12.7 

9    4-5 

84     147.8 

-  0533 

+0.0953 

0.5413 

0.2758 

+47  -39 

49 

Virginis 

5-2 

1-53 

133 

10  17. 1 

2  55-^ 

+  5   2.0 

-0.3712 

0.5436 

0.2701 

+23-65 

SO 

Virginis 

6.2 

1-54 

13.3 

952.5 

846.1 

+  5  50.7 

HI. 0079 

0.5439 

0.2693 

-13-^ 

■ 

Virginis 

H 

+1.61 

-14-3 

-12  15.9 

16  21.4 

-1049.6 

-0.6306 

0.5471 

-0.2606 

f  8-85 

75 

Virginis 

5.6 

1.63 

152 

14  55.5 

19    3-8 

-  812.9 

+1.3309 

0.5484 

0.2571 

+75 

+40 

550  B. 

Virginis 

6.0 

x.6s 

14.6 

12  46.7 

19  52.6 

-  725-7 

-1.0272 

0.5488 

0.2560 

-16 

-90 

83 

Virginis 

5-6 

1.70 

156 

15  45-1 

86    0  10.8 

-  3  16.6 

+0.8614 

0.5509 

0.2500 

+74 

+  2 

85 

Virginis 

6.1 

1.70 

155 

15  20.4 

0397 

-  248.7 

+0.3293 

0.55" 

0.2492 

+56 

-27 

914  G. 

Virginis 

6.5 

+1.82 

-iS-9 

-15  55-7 
17  48.3 

9  "-5 

+  524.9 

-1. 1502 

0.5556 

-0.2356 

-28 

-^ 

43  H. 

l^rginis 

5.5 

1.88 

16.6 

13  32.4 

+  936.4 

-0.2760 

0.5580 

0.2279 

f22 

-60 

231  0. 

Virginis 

6.4 

1.90 

16.6 

18  11.4 

14  14.6 

+10 17. 1 

-0.0478 

0.5584 

0.2266 

+33 

-47 

236  G. 

Virginis 

5.7 

1.90 

16.8 

18  19.4 

14  54-9 

+10  56.0 

-0.0674 

0.5587 

0.2254 

+32 

-49 

9  G. 

Librae 

6.5 

2.02 

17.3 

20    4.0 

2144.8 

-  629.1 

+0.1927 

0.5626 

0.2120 

+44 

-34 

17  G. 

Librae 

6.4 

+2.10 

-17.6 

-20  49.0 

86    2  28.4 

-  I  56.1 

-0.0313 

0.5654 

-0.2020 

+31 

-46 

18  G. 

Librae 

6.1 

2.10 

17.6 

20  58.2 

2  54.3 

-  131-2 

+0.0359 

0.5656 

0.201 1 

+35 

-42 

43  B. 

Librae 

5.7 

2.23 

18.7 

21    2.0 

7    S-6 
1048.7 

+  230.7 

-0.7222 

0.5680 

O.1917 

-  5 

-^ 

47  G. 

Librae 

6.1 

2.26 

17.6 

21  42.2 

+  6   5.4 

-0.7446 

0.5701 

0.1830 

-  8 

-90 

64  G. 

Librae 

5.8 

^'IZ 

17s 

22    5.2 

1451.1 

+1058.5 

-1.0776 

0.5723 

0.1732 

-30 

-^ 

153  B. 

Librae 

6.3 

+2.48 

-17.9 

-24  12.2 

21  34.8 

-  733-4 

-0.0442 

0.5758 

-0.1560 

f26 

-47 

42 

Librae 

5-0 

2.52 

17.S 

23  32.6 

87    0  26.3 

-  448.4 

-I. 1479 

0.5772 

0.1484 

-38 

-90 

b 

Scorpii 

4.7 

2.63 

25  29.7 

4  39-6 

-  045.0 

+0.2300 

0.5791 

0.1370 

+38 

-31 

A 

Scurpii 

4.6 

2.65 

17.6 

25    4.6 

542.5 

+  015.3 

-0.3385 

0.5796 

0.1340 

+  9 

-6s 

31  B. 

Scorpii 

5-4 

2.64 

173 

24  16.9 

5  49-9 

+  022.5 

-I.1614 

0.5796 

0.1337 

-41 

-90 

3 

Scorpii 

5-9 

+2.66 

-17.5 

-24  59-7 

6    7-3 

+  039.2 

-0.4767 

0.5797 

-0.1329 

f  2 

-74 

4 

Scorpii 

5-7 

2.67 

17.8 

26    I.I 

626.5 

+  057.7 

+0.5216 

0.5799 

0.1320 

+54 

-15 

40  B. 

Scorpii 

5.4 

2.68 

17.2 

24353 

740.5 

+  2    8.7 

-1.0926 

0.5805 

0.1285 

-36 

-90 

ic 

Scorpii 

30 

2.70 

17.6 

25  52.3 

7  45-9 

+  2  13.9 

+0.2014 

0.5804 

0.1283 

^36 

-33 

48  B. 

Scorpii 

4.9 

2-73 

17.4 

■ 

25  37-9 

932.3 

+  356.1 

-0.2671 

0,5812 

0.1233 

fii 

-60 

65  B. 

Scorpii 

5.5 

+2.78 

-173 

-26    6.1 

II  24.2 

+  5  43-6 

-O.OI31 

0.5819 

-O.I  179 

f24 

-45 

85  B. 

Scorpii 

6.0 

2.82 

16.7 

25  158 

14   4.0 

+  817.0 

-1. 1708 

0.5828 

O.IIOI 

-45 

-90 

a 

Scorpii 

1.2 

2.95 

16.4 

26  14.8 

19  42.7 

-10  17.9 

-0.7448 

0.5846 

0.0934 

-16 

-90 

116  B. 

Scorpii 

6.2 

a. 97 

16.3 

26  21.3 

20  28.7 

-  933-7 

-0.7041 

0.5848 

0.09II 

-15 

-90 

r 

Scorpii 

2.9 

304 

16.7 

28    2.6 

22  II. 9 

-  7  54.7 

+0.8681 

0.5852 

0.0859 

^62 

+  7 

134  B. 

Scorpii 

6.4 

+3-09 

-15-9 

-27  18.0 

88     I  28.1 

-  446.4-0.1563 

0.5859 

-0.0759 

♦■13 

-53 

135  B. 

Scorpii 

6.0 

3" 

16.2 

28  21.3 

143-7 

-  431.4+0.9038 

0.5860 

0.0751 

f62 

+10 

95  0. 

Ophiuchi 

6.1 

332 

14.3 

27  39-6 

12  19.5 

+  538.7 

-0.4294 

0.5871 

0.0422 

-  4-72 

^3  ^ 

Opbiuchi 

5-4 

3-41 

13.6 

28    3-9 

1632.4 

+  9  41. 4 -0.1646 

0.5870 

0.0289 

^  8 

-54 

163  G. 

Ophiuchi 

6.3 

3-55 

12.0 

27  50.8 

89     0  14.9 

-  6  54.8 

-0.5192 

0.5862 

-0.0047 

-12 

-80 

a: 

Sagittarii  {yar.) 

4.4 

+3-58 

-11.6 

-27  48.1 

I  54.2 

-  5  19-5 -0-5691 

0.5859 

+0.0005 

-15 

-85 

10  G. 

Sagittarii 

5-7 

3.66    10.9 

28    3-3 

526.7 

-  155-5 

-0.2870 

0.5851 

0.0II5 

0 

-62 

210  B. 

Scorpii 

5.8 

369 

II. 0 

28  45-2 

6  11.8 

-  1 12.3 

+0.4448 

0.5849 

0.0139 

f40 

-19 

38  B. 

Sagittarii 

C.  D.-aS**  14268 

4.7 

3.74    lO.I 

28  28.2 

952.6 

+  2  19.7 

+0.2243 

0.5839 

0.0252 

f28 

-31 

6.4 

378     9-9 

28  55.4 

II  23.4 

+  3  46.9 

+0.7361 

0.5833 

0.0299 

f6i 

-  a 

48  G. 

Sagittarii 

6.3 

+3.81-  9.4 

-28  19.2 

1331-4 

+  549-8 

+0.1809 

0.5826 

+0.0364 

f27 

-34 

62  B. 

Sagittarii 

6.0 

3.82 

9-3 

28  41. 1 

1331-6 

+  5  50.0 

+0.5595 

0.5826 

0.0364 

+49 

-la 

66  B. 

Sagittarii 

4.7 

3-77 

8.7 

27    4.6 

1348.5 

+  6  6.3 

-1.0980 

0.5825 

0.0373 

-44 

-90 

58  a 

S^ttarii 

6.1 

3.84 

8.8 

28  28.3 

15  20.3 

+  734.4 

+0.4109 

0.5818 

0.0420 

+40 

-21 

69  G. 

Sagittarii 

6.3 

3.82     7.7 

2648.7 

17  46.4 

+  9  54.7 

-1.2033 

0.5808 

0.0493 

-11 

-90 

4> 

Sagittarii 

3-3 

+3-94 

-6.1' 

-27    4.9 

30    0  44.8 

-  723.2 

-0.5089 

0.5774 

+0.0698 

-6 

-79 

84368^—1914 — ^38 
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OCOULTATIONS,  1914. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


Tm  Star's 

At  Conjunction  in  R,  A. 

Tjmit. 

1 

•Ueb. 

Nome. 

M«g. 

Rcd'nsfram 

X9I4-0. 

Appanmt 

Dcrlina- 

tion. 

Washinston 
Mean  Time. 

Hour 
Anirle, 

H 

Y     i     x" 

1 

/ 

1 

N    5v 

Ac 

s 

1 

•       / 

d 

h    m 

h    m 

•    t    • 

6 

Sagittarii 

2.1 

+3-97 

-  50 

-26  24.4 

80 

4  37-2 

-  339-8-0.9228 

OS753 

+0.0809 

-28-90 

T 

Sagittani 

3-5 

4.07 

4.4 

27  47.9 

9  20.0+  052.1 

+0.9440 

0-5724 

0.0940 

f6a+xj 

30I 

B. 

Sagittarii 

5-9 

405 

3.0 

26    3.2 

"  55-9 

+  322.1 

-0.6280 

0.5708 

O.IOII 

-9-90 

* 

Sagittarii 

4.9 

4.04 

3.6 

2Sa4-4 

"  53.4+  417-4 

-1.2065 

0.5701 

0.1037 

-48-90 

248 

B. 

Sagittarii 

5-7 

4.16 

1.6 

27    9.8 

1847.9 

+  9  58.6 

+1.2924 

0.5660 

0.1 191 

^63 +53 

SJ 

Sagittarii 

5.8 

+4. 1 1 

-0.3 

-24  54.5 

21  24.8 

-1130.4^0.7533 

0.5641 

+0.1257 

-14-90 

ill 

Sagittarii 

4.7 

4.12 

-0-3 

35    4.5 

21  41.6 

-II 14. 1 

-0-5435 

05639 

0.1265 

-2-^1 

308 

B. 

Ss^ttarii 

6.3 

4.15 

+  2.1 

24   9-3 

81 

8  16.Z 

-  4   0.7 

-0.4949 

0-5582 

O.I44S 

*■  2-77 

3«9 

B. 

Sagittarii 

6.1 

4.14 

2.8 

22  58.4 

-  I    2.8 

-1.2859 

0.5558 

0.151S 

-53-90 

336 

B. 

Sagittarii 

6.5 

4.14 

3-2 

22  50.2 

917-3 

-  0  3.8 

-1.2752 

0.5550 

0.1538 

-51-90 

4 

Capricomi 

?-7 

+4.17 

+  4.8 

-22    45 

15  33-9 

+  5  59-6 

-1.0738 

0.5500 +0.1673 1 

-30-90 

36 

B. 

Capricomi 

6.2 

4.22 

5-9 

2240.5 

2041.5 

+1056.5 

+0.4464 

0.5458 

0.1777 

^-SS-w 

SEPTEMBER. 


17 
20 

V 

114  B. 

30 

31 

t 

r 

42 

44 
45 
/< 

e 
6 

167  G. 
213  B. 

\ 
78 

197  G. 
263  B. 
82 

293  B. 
316  B. 

13 
14 
21 

25 

51 

lOI 

4 
f 

35  B. 

47  B. 
20  H^ 

6 
26 
/< 

t 


Capricomi 
Capricomi 
Capricomi 

TUPITBR 

Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 

Piscium 

Arietis 

Arietis 

Arietis 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis 

Arietis  {mean) 


5-8 
6.2 
4.8 
-2.3 
6.1 

5-4 
6.3 

X\ 

5-1 
6.0 

5.8 

5-2 

5-4 
4.9 

6.3 
6.5 
6.4 

3-8 
6.3 

6.3 
6.1 

6.4 

S-S 

6.4 

5-9 
5.6 
6.2 

5.6 

4.6 

6.2 

5-8 

5-1 
6.4 

6.5 

6.4 

5.6 
6.2 

5-7 

4.6 


4-15 

+4.18 

4.16 

415 
4.17 

4.08 


+4.10J+14 
4.11 
4.10 
4.04 
4.02 


+3.96 
396 
3-94 
3-94 
3-93 

+3-88 
3-88 
392 
385 
3-87 


+3 
3.81 

376 

3-74 
3.66 

+3-63 
3-55 
3-53 
352 

3-51 

+3-50 
3-50 
3-49 
3-47 
3-45 

+3-43 


11.6 

+11. 7 
11.8 
12.4 
14.1 
14.4 


7 
14.7 
157 
17.4 
19. 1 


-21 

19 
20 

17 

17 

hi8 

17 
17 
17 
14 

hi4 
15 

13 
II 

II 


+19.8 
20.2 
20.2 
20.9 
21.0 

+21.2 
21.4 
21.5 
22.3 
22.5 


80+23 


.0 


23.2 

237 
23.8 

24.5 
+24.7 

235 
22.8 

22.5 

22.2 

+22.3 
22.3 

21.5 
21.2 

20.8 
+19.9 


8 
8 

7 
8 

7 

S 
S 
7 
3 

4 


-  I 

-  I 
+  o 

I 
6 

+  7 
14 
16 

17 
17 

+17 
16 

19 
19 
19 

+21 


49-5 
22.0 

II. 6 

27.1 

41.9 

20.6 

49-2 

11.9 

2.8 

25-7 

47-4 
8.4 

57-2 

590 

6.8 

20.3 

45.4 

24.5 
1.9 

39-4 

15-8 

10. 1 

1.8 

57-5 
22.9 

33-3 
430 

36.3 

37-1 
29.2 

7-4 

13-7 
32.0 

24.3 
50.8 

37-6 

49-7 
30.6 

28.8 

39-1 

0.2 

CEph 


1     4 
10 

12 

17 
17 

19 

19 
21 

%    6 

6 

7 
8 

12 

21 

8    8 

12 

14 
14 
20 

21 

22 

4    o 

I 

8 

II 

17 
18 

»    3 

5 

«    3 

12 

7  14 
21 

8  2 

5 

7 
8 

12 

9  I 


m) 


17.0 

33-9 
49-3 
30.7 
57-1 
18.7 
27.9 
24.0 

9-7 
55-7 
40.8 

9.0 
48.9 

43-2 
13-2 

20.6 

513 
57-6 

0.8 

4.6 

33-9 
52.6 

25-3 
35-2 

9-7 
40.4 

53-3 
27.0 

28.8 

32.6 

38.5 
29.8 

8.7 
I.I 

22.5 

30.5 
21.4 

53-5 
19.9 

17.6 

42  .ol-  5 


+ 
+ 
+ 
+ 

+ 
+ 
+10 

-  4 
-3 

-  3 

-  2 

+  I 
+10 

-3 
+  o 

+  3 

+  3 
+  8 

+  9 

+10 
-II 
-10 

-3 

-  I 


43-5 
20. 

31-9 
4.2 

29 
48. 

57 
50.1 

40.7 

56.1 


9-0 


+0.9493 

4257 
+0.9157 

-1.0265 

.6683 


7-0 

8+0 
7-0 


3  "7 
.2126 

4573 
+1.3488 

-1.2844 


12.4-0.7227 


45-1 
46.3 
24.7 
23-7 

36.7 
3-1 
9-3 
3-9 
5-9 

32.7 


18.5 


•2378 
-0.4189 

.3906 
+1.2904 

.6641 
+0.4319 
-1.0035 
+0.9788 
40.8469 

1.3662 


12.5 -0.8691 
40.7+1.2999 
42.7-0.1650 
12.5+0.9743 

7.6-0.3943 


+0.1035 


-  921. 7-0.1763 
23-2-0.7535 
550-0.3564 

3.9+1.2565 

4.7:-o.3422 

32.3-1.3865 

16.4i-1.2743 

27.9^1.0387 


-  7 

-  9 

-  I 
+  o 
+  6 
+11 

-9 

-  7 

-  6 

-  2  10. 1 1-1.3093 
+  4 
+  9 


23-7 
34.2 


4.9 
51.8 


-0.3402 
+0.7252 


+0.0128 
+0.9615 


59.11+0.9754! 


5396 

5345 
5328 

5339 
5287 


+0.1918 
0.2025 


5277 
5276 
5261 

5196 
5191 

5186 
5182 

5151 

50941 

5035 


+0.2158  f  52-28 


5015 
5003 

5001 
4980 

4976 

4969 
4961 

4959 
4934 
4927 


491 1 
4908 

4893 
4890 

4887 

4898 

4966 

4992 

5013 
5028 

5038 
5042 
5065 
5098 
5130 

S178 


0.2061  +70?+  7 
0.2147  -20-90 


0.2138 


0.2160  +25'-56 
0.2186  +13-7* 
0.2298  +731*45 


0.2307 

+0.2316 
0.2321 
0.2371 
0.2454 
0.2532 

+0.2556 
0.2570 
0.2570 
0.2594 
0.2598 

+0.2604 
0.2611 
0.2613 
0.2632 
0.2636 

+0.2643 
0.2643 


0.2639  ^35^-54 


0.2637 
0.2568 


+0.2518  +90+30 
0.2309  +26-57 
0.2239  -54:-^5 

o.2i84H5r:5 
0.2143 

+0.2117 
0.2105 
0.2046 

0-1955 
o.i866_^, 
I      I 
+0.17291+90^ 


+438+  9 
*-i3-?> 


2h96 


r39-^ 

i'-90 
+26-57 
+18'^ 

+2I-<»7 

*-79."^33 
+  8-8S 
♦67;-22 

-IlL-OO 
+82'+'& 

+82'    0 

I 

-42-90 

-  2-90 

+83+33 

*-35-55 
+86p8 

+24-6; 

♦-sorap 


5-* 
-26H6J 


-i4j-7« 

+26-54 
+90+  I 
-41I-70 

1+00 +iS 


21 


OOOULTATIONS,  1914. 


595 
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1 

Limit- 

Tbm STAS'a                                    1 

At  CoNjuNcnoN  nr  R.  A. 

ing  Par* 
aUds. 

Name. 

Kag. 

Red  naf  fom 
1914.0.^ 

ApfMtrent 

D«dJnar 

tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

H 

y 

0^ 

/ 

N. 

S. 

Ac 

Ad 

s 

tt 

•       / 

d     h    m 

h    m 

o 

• 

64        Arietis 

5.8 

+3.41 

+17.8 

+24  25.5 

9  31  54.0 

+  5  49.9 -0-83501 

0.5353 

+0.1511 

-3 

-66 

7         Tauri 

5-9 

3.38 

17.4 

24  10.9 

10     2  45.2 

+1031.9 

+0.X453 

0.5381 

0.1417  +53 

-ao 

II         Tatm 

6.1 

3.38 

16.8 

25    3.4 

544.3 

-1034.9 

-0.4075 

0.5299 

0.1357 

+32 

-49 

16        Tatxri 

5-4 

3.35 

17.0 

24    i-S 

739.2 

-  843.6 

+0.9887 

0.53" 

0.1318 

f90 

+27 

17         Tauri 

3.8 

3-35 

17.0 

23  50.9 

741.4 

-  841.5 

+1.1877 

0.53" 

0.1317 

f90 

+43 

18        Tauri 

5.6 

+3.36 

+16.8 

+24  34.5 

748.8 

-  834.4 

+0.4030 

0.5312 

+0.1315 

f69 

-6 

q        Tauri 

4.3 

3.34 

17.0 

34  12.2 

750-4 

-  833.8 

40.8160 

0.5312 

0.1314 

f90 

+16 

ao        Tauri 

4.1 

3-34 

16.9 

24     6.3 

8    8.0 

-815.9 

+0.9631 

0.5313 

0.1309 

+90 

+25 

21         Tauri 

5.8 

3-34 

16.8 

24  17.5 

8  xo.i 

-  813.8 

+0.7613 

0.5313 

0.1308 

f90 

+13 

92        Tauri 

6.5 

3.34 

16.8 

24  15.9 

8  14. 1 

-  8  9.9 

+0.7991 

0.5314 

0.1306 

f90 

+15 

14  H.  Tauri 

5-3 

+336 

+16.2 

+25  19.5 

10  13.0 

-  614.9 

-0.1 161 

0.5326 

+0.1365 

+38 

-32 

p        Tauri 

5.6 

3.31 

14.9 

26  15.7 

19  41.6 

+  a  54-8 

-0.0445 

0.5383 

0.1060 

+42 

-36 

0        Tauri 

50 

3.30 

14.0 

37     9.0 

11    0   0.9 

+  7    5.3 

-0.5838 

0.5407 

0.0963 

fii 

-56 

5  B.  Aurigse 

5-7 

3.26 

12.4 

38  37.3 

924.7 

-  7  50.3 

-1 .3101 

0.5458 

0.0740 

-38 

-62 

17  B.  Aurigse 

6.0 

3-21 

11.9 

27  45-5 

14  29.9 

-  2  55.7 

-0.1037 

0.5483 

0.0615 

^38 

-25 

38  B.  Aurigse 

6.5 

+3.16 

+11. 2 

+27  34.8 

19  42.2 

+  3    5.6 

+0.3763 

0.5508 

+0.0484 

+68 

+  I 

47  B.  Auri^se 

6.0 

315 

10.9 

27  55.6 

"  55.8 

+  414.5 

+0.0999 

0.5518 

0.0426 

^■50 

-13 

354  B.  Taun 

6.4 

3." 

10.2 

27  52.4 

18     248.8 

+  857.1 

+0.3333 

0.5538 

0.0399 

f65 

0 

22        Aurigae 

6.4 

3.1a 

9.6 

28  51.5 

349.7 

+  955.7 

-0.7085 

0.5541 

0.0373 

+  3 

-60 

fi        Taun 

1.8 

3." 

9.4 

2833.3 

5    5.4 

+11   8.7 

-0.3380 

0.5546 

0.0339 

+25 

-34 

107  B.  Aurigs 

6.5 

+305 

+  9.3 

+37  36.6 

915.2 

-  8  50.5 

+0.7569 

0.5561 

+0.0139 

+90 

+25 

116  B.  Auri^e 

5-9 

3.07 

8.5 

39  10. 1 

10  40.4 

-  7  28.3 

-0.9185 

0.5565 

+0.0091 

-II 

-61 

406  B.  Taun 

5.6 

a.99 

8.2 

27  567 

1540.8 

-  3  38.8 

+0.4185 

0.5580 

ko.0044 

+73 

+  7 

136,        Tauri 

4.6 

2.98 

8.1 

27  35-7 

16  41.5 

-  140.4 

+0.791 1 

0.5583 

0.0073 

+90 

+27 

154  B.  Aurigse 

6.4 

3.00 

7.4 

28  55.9 

18    3.7 

-  0  33.0 

-0.6653 

0.5586 

0.0109 

f  6 

-56 

415  B.  Tauri 

6.1 

+a.9S 

+  7.6 

+27  34.3 

19  57.6 

+    138.6 

+0.7778 

0.5591 

-0.0161 

+90 

+25 

49        Aurigae 

51 

3.8a 

51 

28    5  5 

18  10  35.0 

-  835.7 

-0.3030 

0.5613 

0.0557 

+27 

-35 

54        Auripe 

5.8 

3.80 

4.8 

38  30.5 

13  14.9 

-  649.9 

-0.6762 

0.5614 

0.0608 

+  5 

-59 

39        Gemmonim 

6.2 

3.66 

4.2 

36  11.8 

30  24.4 

+    I     1.7 

+1.0345 

0.5616 

0.0830 

+90 

+35 

40        Gemiuonim 

6.3 

3.66 

4.2 

36    3.0 

2041.2 

+    I  17.8 

+1.1746 

0.5616 

0.0837 

+90 

+47 

47        Getninonim 

5.6 

+2.63 

+  3.0 

+27    0.0 

14    I  43.3 

+  6   7.7 

-0.3076 

0.5614 

^.0973 

+37 

-39 

134  B.  Getninonitn 

6.5 

3.61 

2.7 

26  50.8 

4   6.0 

+  836.3 

-0.3852 

0.5613 

0.1037 

^•23 

-44 

A        Gemmonim 

5-x 

2.54 

2.8 

25  13.0 

650.8 

•fii   4.9 

+1.0427 

0.5609 

0.1 109 

f90 

+33 

176  B.  Gemmonim 

6.3 

3.46 

2.0 

2433.2 

13    6.9 

-  653.7 

+0.9918 

0.5601 

0.1272 

+90 

+28 

x8i  B.  Gemmonim 

6.0 

2.45 

2.0 

24  25.1 

13  31.5 

-  639.0 

+1.0818 

0.5600 

0.1282 

+90 

+35 

c        Gemiuonim 

5.5 

+2.46 

+  1.2 

+25  59-4 

1535.5 

-  429.5 

-0.8416 

0.5596 

-0.1335 

-  4 

-64 

K        Geminonim 

3-7 

2.43 

1.6 

24  36.3 

IS  45.3 

-  420.1 

+0.5916 

0.5596 

0.1340 

+86 

+  4 

5  B.  Cancri 

6.4 

2.34 

0.8 

23  49-2 

33  50.3 

+  2  29.5 

+0.4006 

0.5583 

0.1517 

+69 

-  8 

4         Cancri 

6.2 

2-37 

0-3 

25  19.6 

23    7.4 

+  2  45-9 

-I. 2187 

0.5581 

0.1523 

-35 

-65 

9         Cancri 

6.2 

3.30 

0.7 

22  52.9 

16     I    7.1 

+  441-3 

+1.0285 

0.5576 

0.1572 

f90 

+28 

35  B.  Cancri 

6.4 

+2.28+  0.1 

+23  23.8 

417.3 

+  744.7 

-0.0206 

0.5569 

-0.1648 

+43 

-30 

17        Cancri 

5-5 

2. IS-  0.5 

2044.0 

13  33.5 

-  817.9 

+1.3056 

0.5547 

0.1837 

+90 

+52 

39         Caticri 

6.5 

a. II 

0.8 

20  18.7 

15  45.9 

-  5  "4 

+1.1364 

0.5538 

0.1908 

^90 

+32 

40         Cancri 

6.5 

2. II 

0.8 

20  16.5 

15  48.1 

-  5   9.3 

+1.1669 

0.5538 

0.1909 

+90 

+34 

X        Cancri 

4.7 

3.12 

1.4 

31  46.7 

17    8.1 

-  352.1 

-0.6434 

0.5534 

0.1937 

+  9 

-67 

12  B.  Leonis 

6.3 

+1.88 

-  2.8 

+16  57.4 

16  II  49.5 

-  9  50.2 

+0.3363 

0.5479 

-0.2303 

+64 

-10 

8         Leonis 

5-9 

1.85 

3.4 

16  49.4 

16  57.8 

-  452.5 

-0.7328 

0.5465 

0.2390 

+  5 

-73 

II         Leonis 

H 

1. 81 

31 

14  44.1 

17  254 

-  425.9 

+1.2807 

0.5463 

0.2398 

^+39 

^        Leonis 

5.6 

1.79 

3.4 

14  34.9 

19  59-2 

-  I  57-4 

+0.9853 

0.5457 

0.2439 

1-90+14 

r        Leonis 

5.0 

1.72 

3-9 

"  51.3 
NEW 

17     3  32.1 
MOON, 

+  422.0 

+0.9337 

0.5440 

0.2537 

+90+10 

83         Virginis 

5.6 

+1.49 

-13.9 

-15  45.0 

21    823.5 

+  643.9 

+0.8831 

0.5607 

-0.2540 

+74+  3 

85         Virginis 

6.1 

1.50 

13.9 

15  20.4 

851.5 

+  7  10.9 

+0.3581 

0.5610 

0.2533 

^■59 -25 

214  G.  Virginis 

6.5 

1.58 

14.3 

15  55.7 

17    6.6 

-  8  52.3 

-1.0958 

0.5656 

0.2395 

-34 

-^ 

43  H.  Virginis 

5.5 

+1.62 

-14.8 

-17  48.3 

21  19.0 

-  449.3 

-0.3331 

0.5680 

-0.2316 

<-24!-57 

[Ei 

A  .4) 

1 
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Tb«  Stab's 


Name. 


31 

t 


114  B.  Capricomi 
30         Caprioomi 
Caprioomi 
Caprioomi 
Caprioomi 

Caprioomi 

Capricomi 

Caprioomi 

Aquarii 

Aquarii 

167  G.  Aquarii 

313  B.  Aquarii 

67         Aquarii 


45 

e 
6 


Hag. 


6.x 

5-4 
6.3 
4.3 
5-x 
6.0 

5.8 
5-2 
5-4 
4.9 

6.3 

6.5 
6.4 


Red'nafioai 

1914*0* 


Aa 


t 

1+3-97 
4.00 

3-99 
3.98 
396 

1+3-98 

3-99 
4.00 

3-99 
4.01 

+3-97 
3-99 
396 


Aa 


// 


1+10. 
10.7 
10.8 
11.4 

13-7 

•1-X4. 

139 

X7.1 
18.8I 

-I-30.0 
30.3 

20.5 


6-17 


ApfMfcnt 

IXecUna- 

tioa. 


0-14 


41.9 
18  30.6 
17  49.2 
17  11.9 

14  25-7 

47-4 

15  8.4 

13  57-2 
II  59.0 

II    6.8 

820.3 
8454 
724.5 


At  Conjunction  in  R..  A. 


Waahiacton 
Mean  Time. 


d     h    m 

23  45-5 
I    8.0 

I  17.3 
3  14.6 

12  52.7 

13  38.4 

14  6.8 

1849. 

3  50.2 

14  27.1 

18  37. 
21    9 

21  15.6 


Hour 

Angle, 

H 


9  + 


0  + 


h 
8 

7 
7 
5 
3 

4 
5 
9 

5 

4 

8 

I 
hHi 


54.5 
34- S 
25-5 
31-9 
48.4 

32.7 
0.2 

34.8 

40.9 

37-7 

40.6 

8. 

14.7 


3 +11   8.6 -fo 


.6239 

+0-3596 
•1675 

•4139 
-1.2490 

•6857 

-0.X992 
•3836 
•3607 

+1.3201 

-0.6457 

4529 
.9885 


0.5249'fo 
0.5239 

0-5239 
0.5224 

0.5153 

0.5148 

0.5145 
0.5x14 

0.5059 
0.5004 

0.4985 
0.4974 
0.4973 


.21x8 
0.2x37 
0.2139 
0.2166 
0.2284 


'fo.2293 
0.2298 
0.2348 
0.243X 
0.2508 

+0.2533 

0.2547 
0.2548 


Umitr 

ingPar* 

alleb. 


N. 


S. 


4-«6 

^*-55 


f28 

fx 


-25 
-53 


h35-90 

-90 

-55 
0-67 

-65 

+37 

4-  9-86 

+68 


+  3 
4-28 

f2 
f22 

+79 


-2X 


-XO-90 


OCTOBER. 


X 

X97  G. 
263  B. 

83 

293  B. 
3x6  B. 

13 

14 

21 

25 

'J 

xox 
f 

35  B. 
47  B, 
20  H' 
26 

e 
64 

7 
II 

x6 

17 
x8 

20 

21 

22 

V 
28 

X4  H. 
P 

X 

17  B. 

3«  B. 
47  B. 


Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Piscium 
Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis 

Arieris 

Arietis  (^mean) 
Arietis 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Taori 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 

Tauri 

Tauri 

Aurige 

Aurigse 

Aurigse 


3.8 
6.3 

6.3 
6.1 

6.4 

5-5 

6.5 
6.4 

5-9 

5-6 
6.2 

5.6 
4.6 
6.2 

5-1 
6.4 

6.5 
6.4 
6.2 

5-7 
4.6 

5.8 

5-9 
6.1 

5-4 

5-6 

4.3 
4.1 

6.5 
3.0 
5.2 

5-3 

5-6 
5.0 

5.3 
6.0 

6.5 

6.0 


99+2 


+3 
3.98 
3-94 
3-95 

+3-99 
3.96 
398 
3.95 
3.96 


I 
21 
21 
22 

+21 

23 
23 
24 

24 


.1 

.3 

.9 
.1 

.9 
.2 

•3 
4 
4 


8 

7 
5 
5 

7 
3 
4 

I 

-  I 


-3 
.6 

.0 

.2 

.81 


+3-95+25 
3.94  25 
3-95  27 
3-97  27 
4.01   26 

+4.04+26.1 
405  25.9 
4.04  25.8 
4-05  25.7 
4.08I  24.7 


+4.081+24 

4.10J  23 


4.15 
4.141 

4.15 

+4.12 

4.12 

4. 141 

4.13 
4.12 

+4.13 

4.13 
4.12 

4.12 
4.15 


+4.14+17 

4.15 
4.11 

4.11 

4.07 


21 
20 

19 
+19 

19 
19 
19 
19 
+19 

19 
19 
19 
19 


16 
x6 

13 

12 


.2 
.2 
.0 

4 
.8 

.8 
.8 
.6 

•7 
•7 
.6 
6 
.6 

5 

.01 

3 

'41 

7 
.6 

.6 


x.9 

39-4 
15.8 

10. 1 
1.8 

57.5 
22.9 

33-2 
42.9 

•  o  36.3 

137.2 
629.3 

7    7.5 
X4  13.8 

+17  24.3 

17  50.9 
17  37-6 
16  49.7 
19  28.9 


+19 

21 

24 

24 

25 

+24 

23 
24 

24 
24 

+24 

24 
23 
23 
25 
+26  15.7 
27    9.0 

25  25.9 
27  45.5 
27  34.8 


39.1 
0.2 

25.6 

10.9 

3.5 

1-5 
51.0 

34.5 

12. 2 

6.3 

17.5 

x6.o 

50.7 
52.8 

19.6 


+4.06+12.1+27  55.6 

[Bph 


1     2 

3 

4 
7 

7 

15 

17 
8    o 

I 

10 

12 

8  10 

19 
4  21 

6    8 

12 
14 

15 

6  I 

7 
16 

7  4 

9 
12 

14 
14 
14 
14 
14 

14 

14 

15 
16 

16 

6     2 
6 

7 
21 

0     2 

5 
14) 


2i.8p  747.7 

26.2-  645.1 

56.3-  517-5 
x6.2-  3    1.4 

49.3-  229.2 

2.8+  432.4 

38.4+  7   3.7 
12.0-1033.3 


25-3 
2.1 


-  922.0 


+0.9979 
+0.8646 

-1.3586 
-0.8614 

+1-3157 
-0.1610 
+0.9802 

0.3995 
+0.0990 


-  059-1 
4.5+  I   0.1 

12.9!-  I  27.2 

19.6+  724.7 

I0.8+  ^zi.z 

41-3 

2.5 
10.3 

X.2 

59-3 

56.9 
21.7 


-  415-9 

-  I   0.5 

+  I   3.6 

+  I  53-1 
-II  28.2 

-  541.3 
+  228.1 


>.i899'  o 
>.77o8'  o 


24.7 
32.2 
33-8 
51-4 

53.5 

57-5 


35.0-  941.5 
27.2-  458.6 
27.0-  2   4,6 

22.5-  012.9 

-  o  10.7 

-  o  3.5 

-  o   2.0 

+  015.0 

+  017. 1 

+  021.01+0.6822 
38.61+  I  0.8+1.2366 
26.6+  1 47. 2'+!. 3002 

57.1+    2  16.7-0.2382 
+11  29.8-0.1714 
-0.7159 


3937 
+X.2139 

413 1 

-1-3572 
-I. 1243 

.4261 

+0.6407 

.0822 

+0.8643 
+0.8725 

9521 
+0.0286 
-0.5281 

+0.8730 
+1.0728 
+0.2835 

+0.6994 
+0.8470 

-HO.6442 


29.2 

50.7!-  8  17.4 
53.4-  7  16.8 
28.7 
45.0 

0.5 


+  550.6 
+10  56.1 

-10  53.2 


+1.2820  o 
.2396  o 
+0.2419  o 

0374 


4953+0.2572 


4950 

4936 


4935+0.2592 


4914 
4908 

4895 

4893 

4883 

4881 

4890 

4905 
4982 

5029 
5045 
5055 


5"4 


5192 


0.2576 
0.2582 
0.2590 


0.26IX 
0.2617 
0.2625 
0.2626 

-H0.2624 
0.2622 

0.2559 

0.2512 
0.2306 

+0.2I8I 
0.2I4I 
0.2II4 


5060  0.2103 


0.1953 


5 146 +0.1862 


0.1725 


5259  0.1505 
5286  0.1411 
5303   0.1351 

53i3+o.i3i2lf90+i9 

5313  0.1311  490+33 

5314  0.1308  f6l-I2 
5314  0.1308  f9ol+ 
5316  0.1302  f9o 

5316+0.1301  +90 
5316.  0.1300  f9o 
5320  0.1286  f9o 
5324  0.1269  f9o+59 


5327|  0.1258 

53761+0.1052 

5397|  0.0954 
5402  0.0930 
5461  0.0607 
5481 

5488 


0.0476 
+0. 


0420  •+42 


+82 
+82 
-41 

-  2 

+83 
+86 


+  9 

+  I 

-90 
-90 

+35 

-53 
8 


+24-67 


+49 

+34 


-39 

-54 


+  4-79 
+24-65 

+90+27 

+23-62 

-48-73 


-21 
+22 
+88 
+40 

f9o 
+90 
-II 
+46 

+15 


-72 

-59 

-  4 

-39 
+12 

+14 
-66 
-26 
-56 


9 
+18 

+  6 
+  8 

+48 


+31 
+34 


-39 
-33 


3^3 
+90+60 

+30-32 
+59-6 


U20 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 


1 

Tjxnit- 

Tbb  Star's                                     | 

At  Cgnjumctioh  or  R.  A. 

incPaff. 

1 

allds. 

Name. 

Mftg. 

Red'nsfram 

1914.0. 

Apparent 

Declinar 

tion. 

MetnTime. 

Hour 

y 

jf 

/ 

N    S 

s 

A^  «    .    \J^ 

0         / 

d     h    m 

h    m 

•        • 

354  B. 

Tauri 

6.4 

+403 

+11. 1 

+27  52.4 

»    9  57-9 

-6   6.3 

■K>.i964 

0.5504 

+0.Q294 

+56-  7 

22 

AuriKse 

6.4 

4.06 

10.6 

2851.5 

10  59.8 

-  5   6.5 

-0.8543 

0.5506 

0.0267 

-  7f-6i 

fi 

Taun 

1.8 

4.04 

10.3 

2832.3 

12  16.7 

"  3  52.3 

-0.4712 

0.5509 

0.0233 

+17.-43 

107  B. 

Aurigse 

6.5 

3.98 

9.8 

27  36.6 

16  30.7 

+  012.7 

+0.6220 

0.5520 

0.0124 

+90H^i: 

116  B. 

Auxigse 

5.9 

4.01 

9.0 

29  10. 1 

17  57-4 

+  136.3 

-1.0688 

0.5524 

+0.0086 

-24-61 

406  B. 

Tauri 

5.6 

+3-93 

+  8.4 

+27  56.7 

n  3-4 

+  631.5 

+0.2791 

0.5533 

-0.0047 

+<5i 

0 

136 

Tauri 

4.6 

3-91 

8.3 

27  35-7 

10    0    5.3 

+  73I-I 

+0.6550 

0.5535 

0.0074 

+901+19 

-4L6I 

154  B. 

Aurigae 

6.4 

3-94 

7.6 

28  55-9 

I  28.0 

+  850.8 

-0.8156 

0.5537 

O.OIIO 

415  B. 

Taun 

6.1 

3.88 

7.6 

27  34.3 

3253 

+1044.0 

+0.6412 

0.5540 

0.0162 

k90-»^iS 

49 

Atu-igse 

51 

376 

4.3 

28    55 

18  12.0 

+  0  59.0 

-0.4530 

0.5549 

0.0552 

+i8p45 
-  5^-fe 

54 

Auri^e 

5.8 

+3-74 

+  3.8 

+28  20.5 

20  4.5 

+  2  47-4 

-0.8307 

0.5549 

k-0.0602 

39 

Geminorum 

6.2 

358 

2.9 

26  1 1. 7 

11    4  26.4 

+10  51.3 

+0.8892 

0.5544 

0.0819 

+90|+a6 

+90^+36 

40 

Geminorum 

6.3 

358 

2.8 

26    2.0 

4  43-7 

+11   8.1 

+1 .0410 

0.5544 

0.0827 

47 

Geminorum 

5.6 

3-55 

1-3 

26  59.9 

952.7 

-  7  54.0 

-0.4588 

0.5538 

0.0959 

+18-48 

134  B. 

Geminorum 

6.5 

352 

0.8 

26  50.7 

12  20.4 

-  531.6 

^-5372 

0.5535 

0.1022 

+14I-53 

A 

Geminorum 

5-1 

+3-43 

+  0.9 

+25  13.0 

15    9-8 

-  248.2 

+0.9084 

0.5530 

-0.1093 

+90*14 

176  B. 

Geminorum 

6.3 

3-34 

-  0.2 

24  33-2 

21  36.6 

■•-  3  24.9 

+0.8578 

0.5519 

0.1252 

+90+19 

181  B. 

Geminorum 

6.0 

3-33 

0.2 

2425.1 

22    1.9 

+  3  49-2 

+0.9490 

0.5518 

0.1262 

+90+25 

c 

Geminorum 

5-5 

3-34 

1.2 

25  59-3 

13    0    9.5 

+  552-3 

-0.9985 

0.5513 

O.I3I4 

-15-64 

K 

Geminorum 

3-7 

3-30 

0.8 

24  36.3 

0  19.6 

+  6  2.1 

+0.4528 

0.5512 

O.I3I7 

+73J-3 

5  B. 

Cancri 

6.4 

+3-19 

-  1-9 

+4349.2 

7  37-1 

-1055.8 

+o.a6ii 

0.5496 

-0.1490 

+60I-15 

9 

Cancri 

6.2 

3-14 

2.0 

22  52.9 

958.0 

-  840.0 

+0.8977 

0.5490 

0.1544 

+90+IQ 

35  B. 

Cancri 

6.4 

3" 

2.^ 

23  23.8 

13  J3-8 

"  531.0 

-0.1639 

0.5482 

0.16x8 

+35^38 

V 

Cancri 

5-5 

2.94 

3-5 

2044.0 

21  43-9 

+  241.4 

+1.1823 

o.546d 

0.1803 

+90+37 

39 

Cancri 

6.5 

2.88 

3-9 

20  18.7 

18     I    3-c^ 

+  5  53-7 

+1.0125 

0.5450 

0.1872 

+90+23 

•40 

Cancri 

6.5 

+2.89 

-3-9 

+20  16.5 

I    5-3 

+  5  55-9 

+1.0434 

0.5450 

-0.1873 

+<^+aS 

102  B. 

Cancri 

6.5 

2.87 

3.8 

19  58.4 

I  Z0.2 

+  6  0.6 

+1.3432 

o.545<^ 

0.1875 

koo+60 

r 

Cancri 

4-7 

2.9d 

4.6 

21  46.6 

a  27.7 

+  7  15.4 

^.7892 

0.5446 

0.I90I 

0-68 

139  B. 

Cancri 

6.1 

2.80 

4-3 

19    9.2 

551-0 

+1031.8 

+1.2978 

0.5437 

0.1970 

+90+48 

12  B. 

Leonis 

6.3 

2.56 

6.2 

16  57.3 

21  41.3 

+  149.8 

+0.2147 

0.5398 

0.2261 

+56j-2e 

7 

Leonis 

6.2 

+2.47 

-6.3 

+14  45-7 

14    2  27.1 

+  625.9 

+1-3779 

0.5387 

-0.2339 

+90+56 

8 

Leonis 

5-9 

2.50 

7.0 

16  49.3 

2579 

+  6  55-7 

-0.8620 

0.5387 

0.2347 

-  3,-73 

II 

Leonis 

6.5 

2.45 

6.5 

14  44.1 

3  26.2 

+  723.0 

+1.1741 

0.5386 

0.2355 

+90+29 

* 

Leonis 

5.6 

2.42 

6.7 

14  24.8 

6    4.0 

+  9  55-5 

+0.8776 

0.5381 

0.2395 

t9o'+8 

V 

Leonis 

5.0 

2.32 

7-2 

12  51.2 

12  46.6 

-  735-3 

+0.8313 

0.5370 

0.2493 

♦^+4 

a 

Leonis 

1-3 

+2 .2$ 

-  7-7 

+12  23.1 

17  29.9 

-3    1-4 

+0.1 149 

0.5363 

^.2556 

+50r34 

44 

Leonis 

5-9 

2.14 

7.9 

9  13-2 

16     I  21.6 

+  434.5 

+1.2805 

0.5357 

0.2650 

+90+34 

45 

Leonis 

5.8 

2.14 

8.3 

10  11.9 

2  28.1 

+  538.9 

-0.0062 

0.5356 

0.2662 

+44-45 

P 

Leonis 

3.8 

2. II 

^5 

944.8 

4  52.6 

+  7  58.6 

-0.1930 

0.5355 

0.2687 

»-34-p 

49 

Leonis 

5-7 

2.09 

8.5 

9    5-6 

5  55-2 

+  859.1 

+0.1876 

0.5355 

0.2698 

+54-33 

37 

Sextantis 

6.3 

+2.01 

-  8.6 

+  6  49.5 

II    5.0 

-10   1.4 

+1.0674 

0.5355 

-0.2746 

+9o;+i5 

56 

Leonis 

6.1 

1.97 

9.0 

638.5 

1542.8 

-  532.7-0.0312 

-  325.1^.5642 

0.5357 

0.2784 

+42-45 

c 

Leonis 

51 

1-95 

9-3 

633-7 

17  54.8 

0.5359 

0.2801 

+15-7: 

75 

Leonis 

5.4 

1.84 

9-4 

2  28.9 

16     136.8 

+  4   1.7J+1.3405 

0.5369 

0.2848 

+90+38 

79 

Leonis 

5-5 

X.81 

9-5 

I  52.6 

444.7 

+  7   3-3 

+1.0459 

0.5374 

0.2863 

+90,+x3 

83 

Leonis 

6.3 

+1.78 

-  9.8 

+  3  28.8 

6    1.8 

+  817.9 

-0.9179 

0.5377 

^.2868 

-4,-87 

r 

Leonis 

5-2 

1.82 

lO.O 

319.6 

632.7 
MOON. 

+  847.8 

-0.9140 

0.5378 

0.2870 

-4'-8: 

153  B. 

Librs 

6.3 

+1.86 

-14.6 

-24  12. I 

aO  13  37.9 

-"  54.7 

+0.1221 

0.5958 

-0.1598 

+341-37 

4a 

Librae 

5.0 

+1.89 

-14.4 

-23  32.6 

16  18.9 

-  9  20.3 

-0.9454 

0.5971 

-0.1520 

-«4r9o 

b 

Scorpii 

4.7 

1.96 

14.7 

25  297 

20  17. 1 

-  532.1 

+0.3985 

0.5989 

0.1400 

+48,-42 

A 

Scoipii 

4.6 

1.96 

14.5 

25   4.5 

21  16.2 

-  435-5 

-0.1522 

0.5993 

0.1370 

+i8p5S 

31  B. 

Scoipii 

5-4 

1.96 

14.4 

24  16.9 

21  23.2 

-  428.8 

^-9513 

0.5993 

0.1367 

-26^-90 

3 

Scorpii 

5-9 

1.97 

14.5 

24  59.6 

21  39-6 

-  413-0 

-0.2859 

0.5994 

0.1358 

+11-61 

4 

Scorpii 

5-7 

+1.98 

-14.7 

-26    i.o 

21  57-7 

-  3  55-7 

+0.6841 

0.5996 

-0.1349 

+63 

-6 

[Bph  14] 
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EI.EMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

OCTOBER. 


Tbm  Stak's 


Name. 


40  B. 

48  B. 
50  B. 

65  B. 

85  B. 

a 
116  B. 

r 

134  B. 

135  B. 
95  O. 

43 

163  G. 

X 
4  G. 

10  G. 
210  B. 

38  B. 

48  G. 
6a  B. 

66  B. 

58  G. 

68  G. 

69  G. 

86  B. 
4> 

6 


Hag. 


Red 'ns  from 

19x4.0. 


201 
X 


B 


51 
h 

308  B 
329  B 
336  B 

4 
36  B 

17 
20 

V 

114  B 
30 

31 
t 

A2 
44 
45 

e 
167  G 


Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Venus 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
.Scorpii 
Ophiucbi 
Ophiuchi 

Ophiuchi 
Ss^ttarii  (varJ) 
Sagittarii 
Sagittarii 
Scorpii 

Sagittarii 

C.  D.-aS**  14268 

Sagittarii 

Sagittarii 

Si^ttarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

JUPITBR 

Capricomi 
Capricomi 
Capricomi 
Capricomi 

Q^moomi 
Capricomi 
Capricomi 
Capricomi 
Aquarii 

.  Aquarii 


5-4 
3-0 

4-9 
6.4 

5-5 
6.0 

3-1 

-4.3 
I. a 

6.2 

2.9 
6.4 
6.0 
6.1 

5-4 

6.3 
4-4 
6.a 

5-7 
5.8 

4.7 
6.4 

6.3 
6.0 

4.7 

6.1 
6.2 

6.3 
6.5 
3-3 
2.1 

3-5 

5-9 
4.9 

4.9 

5.8 
4-7 

6.3 
6.1 

6.5 

5-7 
6.2 

5.8 

6.2 

4.8 

-2.0 
6.1 

5-4 
6.3 
4.3 

5-1 
6.0 

5.8 

5-« 
5-4 

6.3 


+1.98 
2.00 
2.0a 
2.02 
2.06 

+2.08 
2. II 


Aa 


ft 


AppMcnt 

Dcdina* 

tion. 


-«4  35-3 

25  52-3 
35  37-8 
24  29.6 

26  6.0 


-14-3 
14.6 

14.4 
14.  a 

14.4 

-14.0-25  15.8 
13-91  25  23.5 
27    2.0 
26  14.8 

26  21.3 

-a8    2.5 

27  18.0 
38  21.2 

37  39.6 

28  3.8 

-27  50.8 

27  48.1 

26  56.9 

28  3-3 
28  45.2 

-a8  38.3 

28  55-4 

38  19.3 
28  41. 1 

27  4.6 

-  8.9-28  28.3 
8.o|  2641.3 

26  48.7 

26  38.4 

27  4.9 

-  5.91-26  24.4 
5.6  2747.9 
4.4  26  3.2 
4.0  25  24.4 
3.0  24  40.6 


At  CoNjTTNcnoif  m  R.  A. 


Washinyton 
Mean  Tune. 


13-9 
13.8 

-14. 1 
13 -6 
13-8 

13.6 

12.2 

-II. I 
10.8I 
10.5 
10.4 
lo-s 

-  9.8 

9 
9.4 

9-3 
8.7 


8.0 

7-9 
6.8 


2.17 
2.18 

+2,23 
2.27 
2.28 

2.45 
2.52 

■1-2.64 
2.67 
2.66 

2.74 
2.76 

+2.82 
2.85 
2.88 
2.89 
2.85 

+2.91 
2.91 
2.92 
2.91 

303 

+3«>7 
3.18 

317 
317 

3-21 

+3.28-  2.1 
3.29  2.1 
3.36!-  0.6 

3-371+  08 
3-38     lol 

+3.44+  2.5 


352 
3.58 
3.58 
3-62 


+3.61 
3-64 
3-63 
3-63 


+3 
3.661 
3.68 
3-70 
3-72 

+3.75 


3-3 

5-1 
7.2 

7-3 


-24  54.5 
25  4-5 
24  9-4 
22  58.5 

22  50.2 

h-22  4.5 
22  40.6 
21  49.6 

19  22.0 

20  11.6 


-  9.2 
9.2 
9.4 

lO.O 


64-I-I2 


3 
12.6 

12.6 

13-7 
15-8 

-H9 


-17  52.2 

17  41.9 

18  20.6 


17  49-3 
17  11.9 

14  25.7 

14  47-4 

15  8.4 
13  57.2 
II  59.0 

820.4 

d    h    m 

20  23    7.3 
23  12.3 

21  052 

I    5-9 
237-8 


Hour 
Angle, 

H 


£2 


28 


15    8.5 

15  294 
1832. 

19  15-3 

22  47.4 

014.7 
2  17.9 

2  18.1 

234.4 

4    2.9 

615.4 
623.9 

643.4 
13    8.8 

16  54.5 
21  29.9 


-  9  15.1 -0.0526 


-  510.540.45" 


h    m 

-  2  49.1 -0.8819 

-  2  44.3  +0.3749 

-  I    8.4-0.0777 

-  055.5-1.2294 
+  032.5+O.1714 

5  8.4  ■»-  256.7-0.9503 

7  27.4+  5    9.8-1.0760 

8  53-7+  632.5+0.4067 
1037.8+8  2.5-0.5297 

11  II. 2+  844.1-0.4893 

12  48.7 +10 17.4 +1.0415 

15  54.2-1045.0+0.0490 

16  9.0-1030.8+1.0806 
2  1 1.8-  053.8-0.2059 

6  12.3+  2  56.4+0.0562 

1333.6+  959.0-0.2834 


ingPar* 
•Udt. 


0.6000 -0.13 13 
0.6000  O.1311 
0.6006   0.1259 


+1129.9-0.3309 


+1149.9 


-I. 193 I 


-  833.6 


+0.6637 


-346.8 
-  148.6 


-o  7.9 

+  1 59.1 

+ 


+I.I748 
24    o    2.o|-  457-0-0.3719 


058.2 
45501 


919-3 

935.8 

16  58.9 

20    1.3 

31      1.8 


26 


26 


3  14-9 

8  20.7 

15  54.9 

32  12.0 

0  27.6 

1  59-9 
536.5 
658.6 

7    7-8 

9  46 

18  40.5 

19  26.0 


-  244.6-0.8144 


+  2  10.6 

+  9  29-3 
-  826.2 


27 


9  37-2 
035.7 


0.6007 
0.6013 

0.6019 
0.6025 
0.5852 
0.6031 
0.6032 

0.6034 
0.6037 
0.6037 
0.6032 
0.6025 

0.6001 
0.5995 


0.1252 
0.1303 

-0.1x23 
0.1049 
0.0958  If  44 


N. 


0.0950 
0.0936 

■0.0873 


0.0770  +33 


0.0763 
0.0423 
0.0288 

-0.0040 
+0.001 3 


-32-90 

M5-23 
+21-48 

-50-90 

^•33  -34 

-28-90 

-37-90 
-21 
-80 

-77 
+20 
-41 
+24 

-56 


0.5994  0.0024 


+0.9534 
+0.41 15 


-  148.4+0.7823 

-  132.8-0.8413 

+0.6381 
-1.0752 

2   7.3-0.9429 
2  26.0-1.1019 

835.8-0.2586 

-1147.61-0.6640 
-723.1 


-  4  2.9 

-015.3 

358.9 
+  4  14.9 

+11  21.5 

-  942.8 

-  844.4 


.9417 
-1.2640 

.4942 
.2869 
.2384 
-1.0222 
-1 .01 19 


4  45-7 

1  16. 1 

o  3-4 
012.4 

2  5.5 
+11  23.6 
-"52.3 


19  54.4|-"24.8 
037. 


+56 

f42 


0.0148 

+0.0263 
0.0310I4-61 
0.0376  4-40 
o.0376|f6i 
0.0385 


0.591 I 
0.5910 
0.5908 
0.5860 


+0.6932 

+1.1918 

.1802 

-  615.01+1.1554 


-0.9995 
0.4278 

+0.5499 

+0.0256 

0.2205 


0.5245 
0.5229 

-1.0580I  0.5152 

-0.4973 
-0.0128 


650.7-0.1999 
+  I  53.6-0.1847 

-  743-3'-o-485i 


0.5791 

0.5769 
0.5760 

0.5724 

0.5682 
0.5680 
0.5607 

0.5577 
0.5567 

0.5506 


0.0124  +13 


0.5980 
0.5976 

0.5957 
0.5949 
0.5937 
0.5937 
0.5935 

0.5926I+0.0432 


-  3 

-55 


0.0501 
0.0505 
0.0516 
0.071 1 


0.5830+0.0822 


-  5 
-3 
+62 


+62 

+  7 


+19-41 


-62 

-65 

-^ 

-47 
-6 

-18 

+14 

-31 

+  3 

-271-90 


56 
-42 

-33 
-44 

^  7 

[-13 


-  7 
-90 

-90 

-^ 
-60 


f 
-27 


0.0952  |462 
0.1022 
0.1047 
O.II52 

+0.1265 
0.1271 
0.1448 

0.1517 

0.1539 
+0.1669 


0.5456  0.1769 


0.5383 


0.5324  0.2007 

0.5304 

0.5269 


0.5258  O.2II5 
0.5246  0.2133 


0.5146 
0.5142 
0.5109 
0.5049 

0.4969 


0.1905 


0.2041 
+0.2057 


0.2135 
O.2161 

+0.2275 
0.2283 

o.a288 


0.2414 
+0.2512 


-90 

5-^7 
^90 


+11 

^■15 


-27 

-13 

f67 

f68 

f25 

+70 


+14 
+66 

^■37 
+25 

-20 

+13 
^38 


[-54-90 
0-77 


-61 
-58 


-38-90 


-90 

-  6 
+30 
h54 

+25 


-19-90 


-70 

-15 
-43 
-56 

-90 

-75 
-45 


0.2336  +29-55 


^■31 


1^-181-73 


-54 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 


TB«arAS*a 


Name. 


ai3  B. 

'I 

78 
252  B. 

197  G. 
263  B. 
293  B. 
316  B. 

»3 

14 
21 

35 

'I 


Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Piacium 

Piscium 
Piscitun 
Piscium 
Piscium 
Piscitmi 


Mac. 


6.5 
6.4 

3.8 
6.3 
5.8 

6.3 
6.1 

5.5 
6.5 
6.4 

5-9 

6.2 

5-6 
4.6 


Red 'as  from 

I9I4'0. 


Ad 


A|>paveiit 

Declin*- 

lion. 


78+ 


tr 

-19.2 
19.6 
20.0 
30. 2 
21.01 

h2I.I 

21.4 
22.5 
22.6 
24.0 

+3.861+24.1 
389  25.3 
3.88  25.7 
4.00  27.7 
4.06    28.0 


s 

+3- 
3-75 
3.80 

380 
376 

+3.76  + 
378 
3.82 
3.86 

385 


8454 
724.5 
8    1.9 

7  39-4 

5x5-8 
5  lo.i 

3  57-5 
422.9 

133-3 

X43-0 
036.3 

137-2 
629.3 

7    7-5 


At  Com  juMcnoM'  or  R.  A. 


Waddngtoa 
Mean  Tunc. 


h    m 

2  58.4 

3  4-8 

8  12. 1 
916.7 

9  37 


4  + 


10  47.2 

13    7-6 
20  56.3 

23  32.7 

6   8.1 


7  21.8 
x6  1.2 
x8    4.1 

80  16  18.2 

81  I  26.6 


Hour 
Angle, 

H 


h    m 
-  5 14.9 
-5   8.7 

-  O  lO.O 

+  052.8 

XI3 

+  220.9 


40.6099 
-0.8309 

+I.I484 
+ 1. 0138 

•3x56 


-1.2x14 


+  437-5-0-7x74 


-II  46.7 

-  9  14-5 

-  2  49-8 

-  1 38.1 


+  647.4-0.0882 
+  8  47  I -0.6735 


625.6 


.0284 
+1.1098 
.2813 

+0.2157 


•3377 


-  840.9+1.2540  0.4898 


0.4957 
0.4956 

0.4935 
0.4931 
0.4930 
0.4926  +0 
0.4918 

0.4895 
0.4889 

0.4877 

0.4874 
0.4865 
0.4864 


hK). 

o. 
o. 
o. 
o. 


»525 

9525 

2 

2553 
2553 

2558 
2566 


548  +82 
+82 


o 

0.2586^+42 

o. 

0.2598 


2599  +56 
25971+39 

2595 

0.4879I  0.2534 
2488 


+0. 
o. 
o. 


mcPar- 


N. 


+78-13 
1-90 


+20 
l+ii 

-36p90 

6-90 
+  6-90 

2591 1+86  417 


+30-59 


-33 

-49 
9-88 

+27-62 

490+30 


NOVEMBER. 


lOI 

35  B. 

47  B. 
20  H' 
26 

M 

8 


64 

7 

II 

16 

X7 

18 

9 

20 

21 

22 

23 

n 

27 
28 

14 

H. 

P 
0 

X 

17 
38 

B. 
B. 

47 
354 

B. 
B. 

22 

P 
X07 

B. 

112 

B. 

406  B. 
136 

154  B. 
415  B. 

Piscium 
Arietis 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis  {mean) 

Arietis 

Tauri 

Tauri 

Tauri 

Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Taiu-i 

Tauri 

Tauri 

Aurigse 

Aurigs 


Auriee 

Taun 

Auries 

Taun 

Aurigse 

Aviigtt 

Taun 

Tauri 

Auriese 

Taun 

49        Aurigse 


6.2 
6.4 

6.5 
6.4 

6.2 

5-7 
4.6 

5.8 

5-9 
6.1 

5-4 
3.8 

5-6 

4.3 

4.1 

5.8 
6-5 

4-3 
30 

3-7 
5-^ 
5-3 

5.6 
50 

5-3 
6.0 

6-5 

6.0 

6.4 
6.4 

1.8 
6.5 

5-7 
5-6 
4.6 
6.4 
6.1 

5-x 


+4-23 
4.35 


+4.36+28.0+1737.7 

4.37  27-7   1649-7 
4.46  27.0   19  28.9 

4.49  26.4   1939.2 

4-56    2^.41   21     0.2 

+4. 
4.70 

4-74 
4.72 

4.71 


+28 
28 


7 
.1 


+14  13-8 
17  50-9 


27 
27 

26. 

25 

69+23, 
22. 
22 
21 
21 


+4.73 
4.72 
4.72 
4.72 
4.72 

+4.71 
4.72 

4.72 
4.72 
4.76 

+4.81 
4.84 
4.80 
4.88 
4.86 

+4.87 

4.85 
4.89 

4.88 

4.82 

+4.79 
4.81 

4.79 
4.84 

4-77 
+4.69 


+21 
21 
21 
21 
21 

+21. 
21. 
21. 
21. 
21. 

+19. 
18. 
18. 

15- 
13 

+13- 

XI. 

II. 
II. 
10. 


4 

•7 
.1 

-9 

.9 

.8 

.8 

.8 

.8 

.8 


+24  25.6 

24  II.O 

25  3.5 
24    1.5 

23  51.0 

+24  34.6 

24  X2.3 
24  6.4 
24  17.6 

24  16.0 

8+23  41.2 
23  50.8 
23  47-8 
23  52.8 

25  19.6 


4+26  15.8 

27  91 
25  25.9 
27  45-5 
27  34.8 


2 

91 

5 
I 


+10.4 
8.6 
8.4 

7-7 
7-5 

+  3-5 


+27  55-6 

27  52.5 

28  51.5 

2832.3 
27  36.6 

+26  52.5 

27  56.7 

27  35-7 

28  55-9 
27  34.3 

+28 


1    3  19-9 


-  730.2 
1811.0I+  655.5 

30  18.7 
21    9-5 


+  859.5-0.4748 

+  948.9+0.5910 

9    8   6.2-  333-9-0.1535 


14  2.9 
22  26.3 

8  X037.5 

15  28.8 
18  28.2 
2023.3 
20  25.5 


0.4277 
-I. 1693 


+  8   5.2+0.5085 
8  9.1+0.5464 

+  8 17.3 


2033.0+  744.7 
20  34.6 
20  52.2 

20  54.3 

20  58.3 

21  6.7 

21  39.2 

22  26.6 
22  27.2 

22  57-5 

828.6 

12  49.6 

13  52.3 
327.6 

844.4 


+  2  12. 1 +0.7823 
+10  20.1 +0.7751 

-  I  51.7-1.0721 
+  2  50.3  -0.0988 
+  543.9-0.6610 
+  735.2+0.7382 

-^  737-5+0.9381 

+0.1480 
+  746.2+0.5642 
+  8  3.2+0.7115 


+1.207 1 
+1.1002 
+1.2541 
+1.1627 
..3781 

~  443.31-0.3262 
-  031.0 -0.8781 


+  848.8 

934.6 

+  935-2 

+10  4-5 


23    5-8 


6     5    8.0-  936.5 
-  836.4 


5-5 
[£ph 


7 
14) 


029.6 


+1.1215 


-1023.0-0.4221 


-  517.2 

II    0.2-  3    6.1 
15  58.4I+  I  41.6 

17  0.6 

18  17.8 


+  2  41.7 
+  3  56.2 


+0.0537 
2294 

-O.OOII 

-1 .057 1 

.6741 
+0.4183 

+X.232I 
+0.0664 

+0.4431 

-  7  16.0 -1 .0365 


22  33.0+  8  2.4 


+  834.0 


6  10.3 

7  SS 
9  3i.8|-  522.0 

o  27.4I+  9   X.8 


+0.4256 
.6907 


5338 -K) 


0.4987 
0.5057 
0.5068 
0.5072 

0.513X 
0.5165 
0.5213 

0.5283 
0.53  io| 

0.5327 
0.5337 
0.5337 
o, 

0.5338 

0.5339 
0.5340 

0.5340 

0.5341 
0.5344 
0.5348 
0.5348 
0.5351 

0.5399 
0.5419 

0.5424 

0.5478 

0.5494 

o. 

0.55x3 
0.55x5 
0.55x8 

0.5525 

0.5526 

0.5533 
0.5534 
0.5535 
0.5536 

0.553 


40. 
0.2125 

40.2090 
0.2088 

o. 
o. 
o. 


+0. 
o. 
o. 
o. 
o. 


2288|422^3 

«5,-7a 
19-62 
83k  6 

36r42 

+  8 

9 
h2Xr66 


o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 

+0. 


939 
850I+90 

7x3  +90+ 


493 
399 

339 
300 
299 


296  +53'-x9 
296  483+  2 

290  490410 

2 

2 


0.0942 
0.0918 
0.0594 
0.0463 


550040.0406  43 


0280  444 


o. 
o. 
0.0221 

O.OIII 

40. 
0.0059 

o. 
0.0122 

0.0173 
.0560 


I-O 


+38,-33 

+  7f-63 
490hfia 

+9o:+«4 


478^  I 

48l|4  I 

285|*90,+45 

274 

2 

257 
247 

040 


4901436 

57  +90^+51 
490441 

423J-46 
426.-41 


+9o'44i 

+20-43 

+47rX5 


xr3o 

~X7 
I 

5-57 

I+7X  +  7 

+59 
48-11 

+  8 

i;-6i 

472  +  6 

4U0 


0254  -23|-6 


0097  490 


0086  473 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

NOVBMBBR. 


T&s  Star's 


Nsme. 


54 
39 
A9 
47 
5* 

134  B. 

A 
176  B. 
z8x  B. 

c 

K 

89 
5B. 

35  B. 

n 

39 
40 

102  B. 

B 

r 

139  B. 
12  B. 

I 

zi 

i> 

Y 

a 

44 

45 
P 
49 
37 
56 

c 

75 
76 

83 

r 

V 

9  B. 
31  B. 
78  B. 

X 

* 

49 

50. 
t 


4G. 

10  G. 


Auri^ce 

Gemioorum 

Geminorum 

Geminoruiii 

Geminonun 

Gemiiionmi 
Geminonun 
Geminorum 
Geminorum 
Geminorum 

Geminorum 

Geminorum 

Cancri 

Cancri 

Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri 
Cancri 
Leonis 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 

Leonis 

Leonis 

Sextantis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 

Leonis 

Virginis 

Virginis 

Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Ophiuchi 
Sagittarii  (yar.) 
Sagittarii 

Sagittarii 


tf 


5-7 


Appftfent 

Dediiui- 

tion. 


9.9+38  ao.4 
36  XX.7 
36  X.9 
26  59.9 
25    2.1 

+26  50,7 

as  130 

24  33-2 
24  25.0 

as  59-3 

+24  36.2 

23  21.2 

23491 

22  S2.8 

23  23.7 

•1-2043.9 

20  18.6 

7.61  20  16.4 

7.6]  19  58.4 

19  S0.9 

+21  46.6 
19  9.1 
16  S7.3 

14  45-7 
1649.2 

:i.o|+i4  44.0 

14  24.7 
12  SI. I 

12  23.1 

2.61     9  13. 1 

-13.0 +10  1 1. 9 
944.8 

9  5-S 
6494 
6385 

^3-9+  633.6 
2  28.8 

2  7.1 
X  S2-6 
328.7 

3  196 
[3.6-  o  21.2 

[4.3I+  o   9.3 

[4.S-  I  17-5 
13.8     5  14.7 


At  Cokjuwcuow  in  R.  A. 


Wa^hlagtcm 
Mean  Tune. 


d 
7 


0  + 


h    m 

3  21. 

10  50.4 

11  7.9 

x6  22. 
X7  51.6 

18  52.3 
2144 
419 

4  45-2 
655-5 

7    5-9 
8S7-6 

14334 
1657. 
20  x8. 


4|-i'io 

-  4 

-  4 
o 

+  I 


8  + 
4+1 


8  + 
6  + 


9 


2-5 

273 
829.7 

8347 
8372 


10 


11 


954.5 

13  23.9 
544 

10  40.1 

XI  11.9 

11  41. 2 

14  24.  S 
21  21.2 

2  14 

10  22.8 

XI  31-8 


14 
15 


6.2 


13 


Hour 

Ancle, 

H 


8-^ 


2 

5 
I 

-II 
-9 


m 

51.8I-1 

57-2 
40.3 
22. 

49 

47 

34.3 

55-2 

39 

34.1 


2+1 

8-0.7927 

+0.6645 

+0.6095 

7014 

-1 .2681 


9+0 


-9 

-  7 

-  2 

o 
3 


24 

36.2 
XI.9 

7 
21. 


0+0 


5+0 


4-0 


+11 

-  8 

-  8 

-  8 

-  8 


47 

54 

52.1 

47-3 

44 


6+0 


4+0 


9+1 


6+1 


7 
4 
I 

7 
7 
6 

3 

2 

7 
8 


-  7 
1.4-  5 


-  4 


0-0 


20  26.9+  X   8.6|+o 
I  X4.2  +  s 

3  308  +  7 

11  28.2-  8 

12  15. 2-  7 
1442.3-  5 
16    1.8-  3 

1633.6-  3 
20  51.5+  o 
18    2  34.8+  6i8.4|-o 

2-0 


8  12.7 
14  21.9 


14 


15  19-7 
22  39.2 

MOON. 

18  23  35.5 

19  X    7.6I 
X27.9 


+11 
-  6 


30-2 

7-7 
40.7 

33-3 
2.7 

34.3 

56. 

47.1 

31 
36.3 

295 
4.6 

1.9 

8. 

46.7 

59 
18.9 

33-4 
II. I 

54.1 

23  •4[ 
46.2 

18. 

45. 

17.7 


0+0 


X47.1+  444.4 
8  32.7 +11 16. 
14  30.7-  658.51-0 
-  611.3 
+  052 


[Bphi4) 


425.2 


2 
o 
o 

+   2 


10.9 
42.9 

23 

26.1 


0730 
+0.6526 
+0.8055 

7II4 
.2678 


2+0 


0-0 


.1988 
+1.2948 
+O.0OII 

.6441 
.4316 

.9296 

7572 
+0.7884 
+1.0922 

2175 

-1.0693 

+1.0463 

.0498 

+I-I33S 
1.1413 

+0.9270 

.6273 

+0.5848 

1392 
+X.0531 

2530 
4401 

0521 

.8488 

.2604 

.7983 
+1.1488 

+1.2961 

+0-8555 
-I. 1348 

-I. I 297 

+1.3724 

.7560 

.8981 

+1.3090 

+0.3630 

0247 

.4064 

-1.0302 

.6195 


5-0 


5-0 


.1044. 
.1481 
.9964 


+0.1329 


5529 
5515 
5515 
5504 
5501 

5498 

5491 
5472 
5470 
5464 


5464-0 

5458 

5439 

5431 

54201 

5389 
5377 
5377 
5377 
5377 

5372ho 

5360 

5310 

5298 

5296 

5295  -o 

5289 

5276 

5268 

5261 

5260 

5259 

5259 
5260 

5263 

5266 

5278 
5280 

5285 
5289 

5290I-0 

5303 
5322 
5346 
5375 


5440ho 
5486 

5529 
5535 
5593 


-0.0609 
0.0824 
0.0831 
0.0960 
0.0997 


1353  +90 


0.1022 
0.1091 
0.1247 
0.1257 
0.1307 

1311 
o. 

0.1478 

0.1531 
0.1603 

-0.1781 
o.x 

0.1848 

0.1850 

O.X85I 

■X875 

O.I94I 

0.3320 
0.2294 
0.2302 

2309 

0.2348 

0.2441 
0.2  5OX 
0.2591 

0.2603 
0.2627 
0.2637 
O. 

0.272  X 

0.2737 
0.2783 

0.2786 
0.2798 
0.2803 

.2805 

o. 
o. 

0.2833 

0.3 


h9o+57 
-63 


+90+10 

+88 

♦<)0+I0 

-45-64 
^•56 


2684  +90 


2830  + 


>.2788 
o. 

0.2699 
0.269X 
0.26x4 


6106-0.0022 
6101  +0.0032 
6099  0.0043 

60871+0.0145 


Limit- 
ing P»r- 
•lleb. 


-24-63 


+90 
+90 

+  3 


-  3 


+13 
+21 

-63 


-16 

+57 
44-28 

+90+  4 

<-2o'-53 

+90'+ 18 
848  +90  +  7 
+90+  9 
+90+38 
+90+40 

-i9'-68 
+90+34 

+41-39 
+90+36 

-22:-73 


+90+11 
+86-  6 
+81 -lO 

+36-47 
+90+16 

i 
+31,-55 
+31-66 

+41-44 

+  3 
^+30 -57 


+   2 
+90 


-73 
+30 


+90+33 

+90;+    I 

-19-87 

-i8;-*7 
38i9|+9o:+43 

5-82 

I-  3-90 

827  +85,+34 

+63-35 

2747  +431-42 
+3o'-68 


-15-90 
•  8-84 


+  9-50 

7;-53 
40-90 

+2  2 '-36 
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Tjmir^ 

Tm  Star's 

At  CoNjUNcnoN  ik  R.  A. 

alkh. 

1 

Name. 

Mag. 

Red'ufroni 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 

Angle. 

H 

Y 

7f 

/ 

N. 

S. 

s 

■»^» 

•       / 

d     h    m 

h    m 

• 

0 

3IO  B.  Scorpii 

5-8 

+2-55 

^  9.3 

-28  45.3 

W    5    7-1 

+  3    6.3 

+0.8403 

0.6084 

+0.0169 

f6i+  6 

38  B.  Sagittarii 

4.7 

3.58 

8.7 

38  38.3 

833.8+  633.0 

+0.6373 

0.6066 

0.0386 

+55'- 7 

C.  D.-a8°  14268 

6.4 

3.61 

8.5 

28  55.4 

9  57-4+  744.0 

+1.1348 

0.6058 

0.0333  ♦611+30 

48  G.  SagittATii 

6.3 

2.63 

8.3 

38  19.3 

II  56.8 

+  938.3 

+0.6046 

0.6046 

0.0400 

+53^9 

62  B.  Ss^ttarii 

6.0 

2.64 

8.1 

38  41.0 

11  57.0+  938.5 

40.9699 

0.6046 

0.0400 

+61+15 

66  B.  Sagittarii 

4-7 

+2.60 

-7.8 

-27     4.6 

13  13.7 

+  9  53-5 

^.6388 

0.6044 

+0.0409 

-15-90 

58  G.  Sagittarii 

6.1 

2.65 

7.8 

28  38.3 

13  38.5 

+11 15.6 

+0.8310 

0.6035 

0.0456 

♦62+  5 

68  G.  Sagittarii 

6.3 

2.64 

7.3 

26  41.3 

15  46.9 

-1041.4 

-0.8534 

0.6031 

0.0536 

-27 

-90 

69  G.  Sagittarii 

6.3 

2.65 

7.3 

26  48.7 

15  55.1 

-1033.6 

-0.7318 

0.6030 

0.0531 

-19-90 

86  B.  Sagittarii 

6.5 

2.64 

71 

26  38.4 

16  14.0 

-10 15.4 

-0.8778 

0.6018 

0.0541 

-38I-90 

<t>        Sagittarii 

3-3 

+a-73 

-  6.1 

-^7    4.9 

33  37.3 

-  4 17.9 

-0.0360 

0.5970 

+0.0739 

fi9-46 

6        Sagittarii 

3.1 

2.76 

S-4 

26  24.4 

W      2      5.7 

-048.5 

-0.4386 

0.5939 

0.0851 

-  1-72 

30I  B.  Sagittarii 

5-9 

3.84 

4.0 

26    3.2 

859-7 

+  548.7 

-0.1395 

0.5876 

0.1054 

fi7 

-51 

i>        Sagittani 

4.9 

3.84 

3-7 

25  244 

9540 

4-   640.8 

-0.6888 

0.5867 

0.1079 

-12-90 

X        Sagittarii 

4.9 

3.87 

3.8 

24  40.6 

13  43-4 

+  I03I.I 

-0-9999 

0.5839 

0.1 185 

-3o»-90 

51         Sagittarii 

5.8 

+2.93 

-  3.0 

-24  54.  S 

17  59-4 

-9330 

-0.3356 

0.5785 

+0.1398 

<-i4 

-58 

h        Sagittarii 

4.7 

3.94 

3.0 

25    4.5 

18  15.4 

-  917.6 

-0.0313 

0.5782 

0.1305 

+■24 

-46 

308  B.  Sagittarii 

6.3 

3.99 

-  0.9 

24    9-4 

81     I  34.8 

-   3  34.8 

+0.0369 

0.5706 

0.1483 

f39-42 

329  B.  Ss^ttarii 

6.1 

3.00 

+  0.4 

22  58.5 

4  31.6 

+   035.4 

-0.7408 

0.5674 

0.1551 

-ia;-90 

336  B.  Sagittarii 

6.5 

3.01 

0.7 

22  50.2 

520.3 

+    I  31.9 

-0.7294 

0.5663 

0.1574 

-9-90 

4        Capricomi 

5.7 

+306 

+  3.0 

-22    4.5 

II  33.4 

+    7  10.7 

-0.5376 

0.5597 

+0.1704 

+  3-78 

36  B.  Capricomi 

6.3 

3-13 

2-7 

33  40.6 

16  19.5 

+1157.1 

+0.9636 

0.5543 

0.1803 

+67+11 

20        Capricomi 

6.3 

3.20 

6.3 

19  32.1 

88     548.4 

+   058.0 

+0.1160 

0.5398 

0.3037 

+4o"-37 

31         Capricomi 

6.5 

3.16 

6.8 

17  51.9 

634.3 

+    132.7 

-1.3351 

0.5392 

0.3046 

-53^ 

6         Capricomi 

4.3 

319 

7-2 

»7  34.4 

845.0 

+   348.6 

-I. 1586 

0.5368 

0.3083 

-z^ 

-90 

114  B.  Capricomi 

6.1 

+3-23 

+  8.0 

-17  41.9 

13    3.1 

+  7  57-2 

-0.1233 

0.5325 

+0.3143 

+-39 

-51 

30        Capricomi 

54 

3.36 

8.0 

18  30.6 

14  33.3 

+  9  14.8 

+0.8438 

0.5312 

0.3160 

+72+-  a 

31         Capricomi 

6.3 

3.25 

8.3 

17  49-3 

1431.3 

+  923.5 

+0.3353 

0.5310 

0.3163 

f53-26 

JUPIT9R 

t        Capricomi 

-1.9 
4.3 

17    3.8 
17  11.9 

1431-4 
1635.3 

+  923-7 
+1113.9 

-0.4889 
+0.0834 

0.5257 

0.5393 

0.2145 

0.3187 

♦•11-74 

3.36 

*8.7 

+41-39 

43         Capricomi 

S-i 

+3  28 

+10.9 

-14  25.7 

88     148.8 

-340.5 

-0.7405 

0.5305 

+0.3397 

0-90 

44         Capnoomi 

6.0 

330 

II. 3 

14  47-4 

233-4 

-  2  57.3 

-0.1861 

0.5199 

0.3304 

+29I-54 

45         Capncomi 

5-8 

331 

II. I 

15    8.5 

3    1-3 

-  2  30.3 

+0.3931 

0.5195 

0.3309 

+54 -«8 

151  B.  Capricomi 

6.1 

3-30 

"3 

13    7-2 

5  51.3 

+  014.5 

-1.1952 

0.5171 

0.3338 

-30 

^ 

u        Capricomi 

S-a 

3-35 

13.3 

13  57.2 

738.4 

+  I  58-3 

+0.1090 

0.5156 

0.2354 

+45 

-3« 

€        Aquarii 

5-4 

+338 

+14.2 

-11  59.1 

16  39.2 

+1033. 1 

+0.1344 

0.5088 

+0.3438 

+47 

-37 

167  G.  Aquarii 

6.3 

3-44 

17.4 

830.4 

84    7    5.0 

+  043.5 

-0.1781 

0.4994 

0.3517 

+33 

-Si 

313  B.  Aquarii 

6.5 

3-47 

17.6 

8454 

9  35-9 

+  3  lo.i 

+0.9073 

0.4981 

0.3528 

f8i 

+  4 

67         Aquarii 

6.4 

3-45 

18.0 

724.5 

943.3 

+  3  16.3 

-0.5227 

0.4980 

0.3538 

fi6 

-75 

78         Aquarii 

6.3 

3-51 

18.6 

739.4 

1550.1 

+  913-8 

+1.3048 

0.4950 

0.3553 

+82 

+35 

253  B.  Aquarii 

5.8 

+3-47 

+I9.S 

-  5  26.4 

16  10.7 

+  .933-8 

-1.0089 

0.4949 

+0.3553 

-II 

-90 

197  G.  Aquarii 

6.3 

348 

19.7 

5159 

17  19.7 

+1040.8 

-0.9065 

0.4943 

0.2556 

-5:-^ 

363  B.  Aquarii 

6.1 

3-50 

19.9 

5  lo.i 

19  38.8 

-II   3.9 

-0.4178 

0.4934 

0.2563 

+33 

-68 

393  B.  Aquarii 

5-5 

356 

31. 1 

3  57-6 

86    3  33.6 

-3318 

+0.2597 

0.4905 

0.2579 

+58 

-30 

316  B.  Aquarii 

6.5 

360 

31. 1 

433.9 

559-0 

-  I   0.7 

+1.3891 

0.4897 

0.2583 

+M 

+45 

13         Piscium 

6.4 

+3.61 

•1-33.8 

-  I  33-3 

13  32.0 

+  521.7 

h-0.0037 

0.4881 

+0.3586 

+44 

-44 

14         Piscium 

5-9 

363 

33.8 

-  I  430 

13  45.4 

+  633.1 

+0.4904 

0.4878 

0.3586 

+73 

-19 

31         Piscium 

5.6 

3.68 

24.3 

+  0  36.3 

32  32.4 

-9  3.8 

+0.1758 

0.4865 

0.3581 

+53 

-35 

35         Piscium 

6.3 

3.68 

24.7 

1372 

86    0  34.9 

-  7   4.6 

-0.4106 

0.4863 

0.3578 

+23 

-^7 

51         Piscium 

5.6 

3.87 

37.3 

639.3 

23  36.6 

-  9  28.6 

-0.1 163 

0.4871 

0.3510 

+38 

-49 

loi         Piscium 

6.3 

+4.23 

+39.1 

+14  13.8 

w  938.5 

+  0359 

-0.2850 

0.4979 

+0.3363 

f29 

-54 

4        Arietis 

5.8 

4.32 

293 

1632.3 

16  16.8 

+  7   2.9 

-1.3671 

0.5010 

0.3194 

-50 

-73 

t        Arietis 

S-i 

4.39 

39.3 

17  34.4 

31    8.6 

+11 46.4 

-1.3809 

0.5035 

0.3139 

-36 

-73 

35  B.  Arietis 

6.4 

4.43 

39.0 

17  So-9 

88    0  39.4 

-  8  58,6 

-1.0629 

0.5053 

0.3IOO 

-17 

-72 

47  B.  Arietis 

6.5 

4.44 

38.8 

1737.7 

337.0 

-654.7 

-0.3744 

0.5065 

0.3073 

+24 

-56 

20  H^  Arietis 

6.4 

+4.46 

+28.5 

+16  49.8 

327.8 

6   5.3 

+0.6885 

0.5070 

+0.3063 

1+90 

-  I 

[Eph  ul 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCGULTATIONS. 

NOVEMBER. 


Tbb  Star's 


Name. 


26 

€ 

64 

7 


Arietis 
Arietis 

Arietis  (mean) 
Arietis 
Tauri 


Mag. 


6.2 

5-7 
4.6 

5.8 
5-9 


Red 'ns  from 

1914-0. 


S 
+4.61 
4.67 

4.78 
4.99 
5-03 


Aa 


+28.1 

37-5 
96.6 

251 

34.2 


Appaient 

Declinar 

tion. 


+19  28.9 
19  39.2 
21     0.3 

2425-6 
24  II.O 


At  CoNjUNcnour  m  R.  A. 


Washington 
Mean  Time. 


d 
29 

80 


h    m 

14  23-7 
20  19.7 
441.8 
16  50. 

31  40 


Hour 
Angle. 

H 


m 


h 
+  431.2 
+10 16.4 

-  536.9 
6  8.8 

41+1049.5-0 


4  + 


-0.0831 
+0.8367 
+0.8081 
-1.0670 
1072 


0-5133 
0,5169 

0.5221 

0.5296 

0.5326 


+0.1915 
0.1826 
0.1691 
0.1473 

0.1379 


limit- 
ing Par* 
aUels. 


N. 


^^39 
+90 

+90 


-20-66 


*3» 


0 

-38 

+11 
+  11 


-33 


DECEMBER. 


II 

Tauri 

6.1 

+5-09 

+23.8 

+25    3.5 

1    0  39.0 

-10 17.8 

-0.6758 

0.5344 

+0.13 19 

+  6-64 

16 

Tauri 

5-4 

5-07 

233 

24    1.6 

2336 

-  837.0 

+0.7165 

0.5356 

0.1280 

f90 

+11 

17 

Tauri 

3-8 

+5-07 

+23.3 

+33  51-0 

235.8 

-  8  24.8 

+0.9160 

0.5356 

+0.1279 

f90+23 

18 

Taiuri 

5.6 

5-09 

23.3 

24  34.6 

243-1 

-  8  17.8 

+0.1369 

0.5357 

0.1277 

+51-20 

« 

Tauri 

4.3 

5.08 

233 

34  12.3 

344-8 

-  8  16.2 

+0.5424 

0.5358 

0.1276 

f8i 

+  I 

30 

Tauri 

4.1 

5.08 

23.2 

34    6.4 

3    2.3 

-  7  59.2 

+0.6887 

0.5358 

0.1270 

f90 

+  9 

31 

Tauri 

5.8 

5.09 

23.2 

24  17.6 

3    4-4 

-  7  57-2 

+0.4859 

0.5359 

0.1269 

f76 

-  3 

33 

Tauri 

6.5 

+509 

+23.2 

+34  16.0 

3    8.3 

-  7  53-4 

+0.5336 

0.5359 

+0  1368 

+79 

0 

23 

Tauri 

4.3 

507 

23-1 

23  41.3 

3  16.7 

-  7  45-3 

+1.1829 

0.5360 

0.1265 

f90 

+43 

7 

Tauri 

3.0 

5-o8 

33.0 

33  50.8 

349.1 

-  7  14.0 

+1.0749 

0.5363 

0.1254 

+90 

+34 

27 

Tauri 

3.7 

5-09 

22.9 

23  47.9 

436.3 

-  6  28.3 

+1.2265 

0.5368 

0.1237 

^90 +48 

28 

Tauri 

5-2 

5-09 

32.9 

23  52.9 

436.8 

-  627.8 

+1.1352 

0.5368 

0.1237 

+90+39 

14  H. 

Tauri 

5.3 

+5- 14 

+22.8 

+25  19.6 

5    7.0 

-  5  58.6 

-0.4042 

0.5370 

+0.1336 

f2I 

-48 

P 

Tauri 

5.6 

5-25 

30.9 

36  15.8 

14  34.8 

+  3  10.3 

-0-3750 

0.5423 

0.1020 

+23-44 

<P 

Tauri 

50 

531 

19.9 

27    9-1 

18  54-3 

+  731.0 

-0.9361 

0.5445 

0.0923 

-12-63 

X 

Tauri 

5-3 

5-27 

19.6 

35  36.0 

19  56.6 

+  831.3 

+1.0574 

0.5450 

0.0898 

+90+37 

17  B. 

Aurigse 

6.0 

5-44 

16.3 

27  45-5 

8    936.5 

-  3  36.7 

-0,5144 

0.5508 

0.0574 

+14 

-48 

38  B. 

Aurigse 

6.5 

+5-45 

+14.8 

+27  34.8 

14  41.2 

+  3  37.1 

-0.0511 

0.5526 

+0.0443 

+41 --2 1 

47  B. 

Aurigse 

6.0 

5-49 

14.3 

27  55.6 

16  56.0 

+  437-2 

--0.3387 

0.5533 

0.0386 

+24-36 

354  B. 

Taun 

6.4 

5-49 

13.8 

27  52.5 

21  52.2 

+  932.9 

-0.1217 

0.5546 

0.0259 

+37-23 

22 

Atuiee 

6.4 

5.54 

12.4 

28  51-5 

22  53.9 

+1022.5 

-1.1779 

0.5548 

0.0233 

-36-61 

(i 

Taun 

1.8 

5-53 

II.9 

28  32.3 

3    0  10.6 

+11 36.4 

-0-7985 

0.5551 

0.0200 

-3 

-61 

107  B. 

Aurige 

6.5 

+5.49 

+10.8 

+37  36.6 

424.1 

-  819.1 

+0.2839 

0.5558 

+0.0090 

+61 

0 

112  B. 

Auriffse 

5-7 

S-46 

10.8 

36  52.5 

456.8 

-  747.6 

+1.0943 

0.5560 

+0.0076 

+90+47 

406  B. 

Taun 

5.6 

552 

8.9 

27  56.7 

10  56.6 

-  3     0.5 

-0.0821 

0.5567 

-0.0081 

+39-19 

'36  « 

Tauri 

4.6 

5-50 

8.6 

27  35-7 

"  58.5 

-    I     0.8 

+0.2918 

0.5568 

0.0108 

f62 

0 

154  B. 

Atuigse 

6.4 

556 

8.1 

28  55-9 

13  81.4 

+  OI9.I 

-I. 1888 

0.5569 

0.0145 

-37-61 

415  B. 

Tauri 

6.1 

+5-SO 

+  7.6 

+27  34.3 

15  18.8 

+   3  13.3 

+0.3675 

0.5569 

-0.019s 

f6o-  3 

49 

Aurigse 

5-1 

5-49 

30 

28    5.5 

4    6    9.8 

-  7  28.4 

-0.8780 

0.5561 

0.0583 

-  8-63 

54 

Atui^ 

5.8 

5-50 

2.3 

28  20.4 

8    3.3 

-  538.9 

-1.2639 

0.5558 

0.0631 

-51-62 

39 

Gemmorum 

6.2 

5-35 

+  0.2 

26  11.7 

16  30.6 

+  330.4 

+0.4453 

0.5541 

0.0846 

+73+  I 

40 

Geminorum 

6.3 

5-35 

0.0 

26    1.9 

16  48.1 

+  2  47.4 

+0.5976 

0.5541 

0.0853 

+87 

+  9 

47 

Geminorum 

5.6 

+536 

-  1.8 

+26  59.9 

22    1.5 

+  7  49-7 

-0.9299 

0.5536 

-0.0983 

-II 

-63 

52 

Geminorum 

6.1 

527 

1.9 

25    2.1 

23  31-0 

+  9  16.1 

+1.0484 

0.5522 

0.1018 

+90.+35 

134  B. 

Geminorum 

6.5 

5-35 

2.6 

26  50.7 

6    031.7 

+10 14.6 

-1 .0160 

0.5519 

0.1043 

-18 

-63 

A 

Geminorum 

5.1 

5-24 

3.0 

25  13.0 

3  24.0 

-1059.2 

+0.4377 

0.5510 

0.1112 

+•72 

-  3 

176  B. 

Geminorum 

6.3 

5-17 

4.8 

24  33-1 

958.8 

-  438.1 

+0.3715 

0.5486 

0.1266 

+67 

-  7 

181  B. 

Geminorum 

6.0 

+5.16 

-  4.9 

+24  25.0 

10  24.7 

-  413-1 

+0.4630 

0.5484 

-0.1276 

+74 

-  3 

K 

Geminorum 

3-7 

5.15 

5.6 

24  36.2 

12  45.6 

-  I  57.0 

-0.0446 

0.5476 

0.1329 

+41 

-29 

83 

Geminorum 

6.3 

5.08 

5.9 

23  21.2 

14  37-5 

-  0  9.0 

+1.0512 

0.5468 

0.1371 

+90+31 

5  B. 

Cancri 

6.4 

5-05 

7-6 

23  49.1 

30  14.4 

+  5  16.3 

-0.2552 

0.5445 

0.1494 

+3o'-42 

9 

Cancri 

6.2 

4.99 

8.0 

22  52.8 

22  39.4 

+  736.4 

+0.3863 

0.5435 

0.1546 

f68 

-  9 

35  B. 

Cancri 

6.4 

+4-97 

-  9.0 

+23  33.7 

6     2    1.3 

+10  51.5 

-0.6987 

0.5420 

-0.1616 

+  5 

-^ 

V 

Cancri 

5-5 

4.77 

10.6 

20  43-9 

Z048.8 

-  438.6 

+0.6563 

0.5382 

0.1791 

+90 

+  3 

39 

Cancri 

6.5 

4-72 

11.4 

20  18.5 

14  15-4 

-  1 18.9 

+0.4787 

0.5366 

0.1855 

+74-8 

40 

Cancri 

6.5 

4.72 

".3 

20  16.4 

14  17.8 

-  1 16.6 

+0.5100 

0.5366 

0.1856 

^■77f  7 

102  B. 

Cancri 

6.5 

4-71 

"•3 

19  58.3 

14  23.0 

-  I II. 5 

+0.8155 

0.5366 

0.1858 

■H90+I0 

z 

Cancri 

6.3 

+4.71 

-".3 

+19  50.8 

14  25.4 

-  I   9.3 

+0.9414 

0.5366 

-0.1858 

+90 

+18 

[Bph  14) 
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OCCULTATIONS,  1914, 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 


N 


139  B. 
12  B. 

7 
II 

i> 

V 

a 
44 
45 
P 

48 
49 
37 
56 
c 

75 
76 

79 

V 

9 


B. 


31  B. 
78  B. 

X 

* 
49 

t 

75 
550  B. 

03 

214  G. 

43  H, 
231  G. 
236  G. 

9  G. 

17  G. 

18  G. 
43  B. 
47  G. 
64  G. 

308  B. 
329  B. 

Z^(^  B. 
4 
36  B. 

19 

20 

21 

6 

114  B. 

30 
31 


Tm  Stax's 


Cancri 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 

Leonis 

Sextantis 

Leonis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Virginis 

Virginis 
Virginis 
Viiginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Vii^inis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Librse 
Librae 
Librs 
Librs 
Librs 

Libre 


Sagittarii 
Sagittarii 

Sagittarii 

Capricomi 

Capricomi 

Uranus 

Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 


Mag 


6.1 

6.3 
6.2 

6.5 
5.6 

50 

1-3 
5-9 
5-8 
3.8 

S-a 

5-7 

6.3 
6.1 

51 

5.4 
6.0 

5-5 

4.5 
6.2 

6.4 

6.5 

4.8 

50 
5-2 
6.2 

5-7 
5.6 
6.0 

5.6 
6.1 

6.5 

5-5 
6.4 

5-7 

6.5 
6.4 
6.1 

5-7 
6.1 

5.8 


6.3 
6.1 

6.5 

5-7 
6.2 

6.0 

5-7 

6.2 

6.5 
4.2 

6.1 
5-4 

6.3 


Rcd'nsfrom 

1914.0. 


9 
+4.63 

4.36 
4.24 
4.22 
4.19 

+4.06 

3-97 
3.82 

3-82 
3.78 

+3-7a 
3-75 
3-65 
359 
356 

+3.40- 

3-39 
336 
3.26 

319 

+3-13 

303 
2.90 

2.84 

2.79 

+2.78 
2.71 
2.69 
2.69 
2.66 

+2.66 
2.61 

2-59 

2.59 
2.58 

+2.57 
2-541 

2-55 
2.61 

a.54 

+2.52 


+2.88 
2.88 

42.88 

2.91 
2.96 


A^ 


2.94 

+2.98 

2.95 
2.97 

3  001 
3.02 

+3  02 


2.2 

5-3 

5-9 
6.2 

71 
7.8 
8.1 
8.6 
8.8 

8.1 
8.7 
8.8 

9-3 
9.6 

9-3 
9.1 

9-3 
9.1 

9.9 

9,9 
8.8 
9.0 
8.8 
8.6 

8.8 
8.2 

7.4 
8.1 

7-3 

7-4 

7-3 
6.8 

6.6 

6.6 

6.1 

5-9 
5.8 

7-1 
5-3 

5-0 


Appucnt 

DedisA- 

tion. 


+19    9.0 

16  57.2 

14  45-6 

14  43-9 
14  24.7 

+12  51.0 
12  23.0 

913.0 
10  11.8 

944.7 

723-5 
9    5-4 

6493 
638.4 

633s 

28.7 

7.0 

52.5 
21.2 

9.2 

17.6 
14.8 

317 
4.6 

10  17.2 

-  9  52.6 
12  15.9 

14  55-5 
12  46.7 

15  45-1 
-15  20.4 

15  55-8 

17  48.3 

18  11.4 

18  19.4 


2 
2 
I 
o 

o 

I 

5 
7 
9 


-20    4.0 
20  49.0 

20  58.1 

21  2.0 
21  42.1 

-22    5.2 

NEW 


0.4-24 
0.8'  22 


i.o 
2.1 
2.8 


5.6 

5.8 

6.3 
6.7 

7-4 
7-4 
7.6 


1-22 
22 
22 

18 
18 

-19 

17 

17 

17 
18 


19 


-1 


9.4 

58.5 

50.2 

4.5 
40.6 

33-1 
14.9 

22.1 

51-9 
34-4 
42.0 

20.6 

49-3 
[Eph  t4) 


At  Conjunctiqw  w  R.  A. 


Washington 
Mean  Tune. 


d 
6 
7 


h    m 

19  15.I 

"  49-5 

16  50.2 

17  52.5 

20  38.9 


3  44 
844.4 

17  5-2 

18  15.9 
20  49.6 


41+1057.7 
-  811.7 
-06. 
+  12. 

+  3311 


4  + 
4  + 


4  + 


21  49-9 

21  56.2 
9    3  26.2 

8  22.2 

1043 
18  55.8 

1944 

22  16. 

10  438.3 

10  33-7 

16  23.8 

22  46. 

11  1036.6 

17  370 

23  47.7 
18    038.3 

8  13.0 

10  54.2 

11  42.5 

15  57-5 

16  26.0 
18    047.2 

5    0.9 

5  41-9 

6  20.9 

12  565 

17  28.8 

17  53.5 

21  53-5 
14    I  25.8 

5x5-7 
MOON. 


16 


11  47, 
1440, 

1537 

21  31. 

2  20, 

12  17, 

13  21, 

15  28. 

16  3. 
18  20. 

22  30. 
2348. 

2357 


Hoar 

Angw, 

H 


h    m 

+  331 
-  427 
-f-  024.2 

+  124.5 

+  4   5-7 


O-fO 


4+0 
i-o 


429.5 

435 
955.5 
917 
7    I.I 

056. 

143- 
410.8 

•f  10  20.8 
-7  55 

-  2  15.9 

354.5 

-  838.3 

-151 
+  4  6.5 

+  4  55-3 

-II 45-7 

-  910.1 
-823.5 

-  417.6 

-  350.1 
•f  412.9 
+  817.2 
+  856.7 
+  934.2 

-  8   5.2 

-  343.4 

-  3  19.8 
•f  030.8 

+  3  54-6 
+  7  35-3 


6^ 


6.-0 


4 -HO 

4+1 


Y 


.7638 

-3569 
+0.8336 

-^0.6245 

+0.3203 

+0.2741 

•45991 
.7463 
57701 
-0.7667 


+1.4214 

3732 
+0.5416 

.5819 
-I. 1268 


.8563 

.0067 

+0.5613 

+1.0938 

0-1.0633 

-1. 1999 
+1.0562 
+0.1 159 
-0.2134 
-0.6377 

hi  2703 

.8334 

+1.1446 

-1. 2016 
+0.7117 

+0.1857 
-1.2181 
-0.3199 
-0.0895 
.1038 

+0.2015 

+0.0146 

+0.0836 

.6300 

.6252 

-0.9218 


+  946.0+0.2222 
-II  27.8-0.5306 


5-1032.7 

o-  452.6 


>.5i7i 
^.3038 


7-  013. 6+1. 1805 
0+  921.2j-1.1304 
4 +10  23.4 -1.2246 

7 -1 1 33.8 +0.3695 
6 -I  I  0.1 -1 .0624 
6-  847.8-0.8838 


8-  446.1 
8-  330.7 
5I-  322.3 


+0.146 1 
+1.1022 

+0.5915 


x' 


0.5344-0 

0.5276 

0.5258 

0.5255 
0.5246 


5225-0 


5190-0 


48-0 


o. 
0.5212 

0.5197 

0.5195 
0.5192 

o. 
0.5190 

0.5186 

0.5185 

0.5186 

0.5193 
0.5194 
0.5198 

0.52II 
0.5227 

0.52 
0.5276 

0.5339 
0.5384 
0.5429 

0.5435 

0.5495 
0.5518 

0.5525 
0.5562 

o. 
0.5642 

0.5681 
0.5688 
0.5694 

0.5756 

0.5800 
0.5803 

0.5841 

0.5873 
0.5907 

0.5786 

0.5755 

0.5744 
0.5681 
0.5628 

0.5500 
0.5507 

o. 

0.5478 
0.5453 
0.5409 
0.5396 

0.5394 


5566-0 


1945  +90+ 


0.2212 
0.2283 
0.2297 
o.3334|f62|-42 


.2421 

0.2477 
0.2559 

0.2570 

0.2592 

».26oo 
0.2601 

0.2643 

0.2676 
0.2690 


.2730  4^+  I 

2733  +90*+!  I 


o. 
0.2742 
0.2760 
0.2768 

.2769 

0.2760 
0.2719 
0.2677 
0.2629 

0.2622 

0.2546 

0.251 

0.2505 
0.2451 

.2444 
0.2319 

0.2246 

o. 

0.2222 


+31 


2234  +3 


-0.2094 

0.1 

0.1989 

0.1898 

0.1813 

-0.X715 


+0.1523 
0.1593 

+0.1615 
0.1748 
0.1848 
0.2026 
0.2049 


5484+0.2084  +54 


0.2093 
0.2128 
0.2189 
0.2207 

+0.2209 


ioKPar- 
allcb. 


+25 
+90 

+85 


+90  + 


S. 


6 

h56 

6 

h6 


+59-27 
+20-66 

+90-3 

+14-75 
+  4-80 

-H90+60 
+24-62 

+77  -15 
+i4H^7 

-i9r«3 


78 


■15 


+90+16 

-14-90 
24-90 

+85  +14 
+48  -38 


-55 


8-86 

-34-90 
—  4—90 
5  +75+22 
-30r9o 
+74-  6 


+48 


[+19 

I 
+30 


-34 


-35-90 


-62 
-48 
-50 


998  +33 


+44I-33 
-43 


+37I-39 

-  ij-88 

-  2-88 

-20-90 


*-39r3i 
2-79 
2!-78 
+15-62 
+67  +29 
-30-90 
-38-90 


II 
h43 


-24 
■-24-90 


1-90 
36 


+72  +20 
+68^12 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULT ATIONS. 

DECEMBER. 


Tm  Stab's 

At  CoNjuNcnoK  in  r.  a. 

ingPar- 
aUcb. 

Namek 

Mag. 

Red'nafram 
19x4.0. 

Dedin*. 
tion. 

Mean  Tune. 

• 

Hour 

Angle, 

H 

r 

1 

Y              r' 

/ 

N. 

s 

Aa 

ta 

A 

V«9a 

ft 

II 

•       / 

d     b    m 

h    m 

• 

0 

t 

Capiicorni 

4.3 

+3.01 

+  8.0 

-17  12.0 

80     148.5 

-  134.9 

+0.3559 

0.5376 

+0.2234 

^■55 

-25 

Jupiter 

-1.7 

•     •      • 

■     •     • 

IS  36.7 

824.5 

+  448.1 

+0.2032 

0.5234 

0.2288 

f48 

-33 

42 

Capricomi 

51 

30a 

9.9 

1425-7 

10  57.0 

+  715.7 

-0.4429 

0.5286 

0.2342 

+•16-70 

44 

Capiicorni 

6.0 

304 

10.2 

14  47.4 

II  40.4 

+  757.7 

+0.1056 

0.5280 

0.2350 

+44 

-38 

45 

Caprioomi 

5.8 

3-05 

lO.I 

15    8.5 

"    7.5 

+  823.9 

+0.5792 

0.5275 

0.2354 

+70 

-14 

151  B. 

Caprioorni 

6.1 

+3-03 

■I-II.3 

-13    7-3 

14  53.0 

+11   4.1 

-0.8863 

0.5250 

-»0.2382 

-  8-90 

/* 

Capiicorni 

5-2 

3.08 

II.3 

13  57-2 

1637-3 

-II  14.9 

-10.4038 

0.5234 

0.2399 

f6i 

-23 

e 

Aquarii 

5-4 

310 

12.9 

II  59.1 

21     I  14.4 

-  2  53.8 

+0.4296 

0.5161 

0.2470 

+64 

-22 

167  G. 

Aquarii 

6.3 

3.16 

15-9 

8  20.4 

15  28.8 

+10  55.1 

+0.1440 

0.5058 

0.2552 

+50 

-36 

213  B. 

Aquarii 

6.5 

319 

16.0 

845.4 

17  56-3 

-10  41.7 

+1.2 185 

0.5043 

0.2562 

f8i 

+26 

67 

Aquarii 

6.4 

+3-17 

+16.5 

-  7  24.5 

18    2.4 

-1035.7 

-O.I951 

0.5042 

+0.2563 

+32 

-54 

252  B. 

Aquarii 

5.8 

3-19 

17.8 

526.5 

28    0  22.2 

-  426.9 

-0.6727 

0.5006 

0.2584 

+  8 

-88 

197  G. 

Aquarii 

6.3 

3-20 

18.0 

515.9 

I  29.8 

-321.3 

-0.5710 

0.5000 

0.2586 

fi4 

-79 

263  B. 

Aquarii 

6.1 

3.22 

18.2 

5  10. 1 

345.9 

-  I    9.0 

-0.0868 

0.4988 

0.2592 

^38 

-48 

293  B. 

Aquarii 

l'^ 

3-27 

19.4 

357.6 

II  21.3 

+  613.6 

+0.5855 

0.4953 

0.2603 

+79 

-14 

13 

Piscium 

6.4+3-33 

+21.0 

-  I  33-3 

20  19.6 

-  9  3.1 

+0.3258 

0.4922 

+0.2605 

+62 

-27 

14 

Piscium 

5-9,  3-35 

21. Z 

-  I  43-0 

21  31.7 

-  7  53-0 

+0.8143 

0.4918 

0.2604 

+88 

-  I 

X 

Piscium 

4.6 

3-34 

22.3 

+  I  18.8 

28     1  54.4 

-337-4 

-1.3340 

^•^ 

0.2600 

-37I-89 

21 

Piscium 

5-6 

340 

22.5 

036.3 

6    0.5 

+  022.0 

■fO.5001 

0.4898 

0.2594 

+•74 

-18 

22 

Piscium 

5.8 

3 -40 

23.2 

2  27.5 

724.0 

+  143.2 

-I. 1573 

0.4896 

0.2591 

-21 

-88 

35 

Piscium 

6.2 

+3-41 

+23.0 

+  I  37-1 

8    1.2 

+  2  19.4 

-0.0824 

0.4895 

+0.2589 

+40 

-48 

51 

Piscium 

5.6 

3.62 

25.8 

629.3 

24    556.8 

-  020.7 

•10.1928 

0.4886 

0.2508 

+■54 

-Z3 

136  B. 

Piscitun 

6.5 

3-66 

26.7 

853.6 

10  51. 1 

+  425.6 

-1.2281 

p.4891 

0.2480 

-27 

-81 

V 

Piscium 

3-7 

4.03 

28.9 

14  54-7 

26  14  26.7 

+  715.7 

-1.3023 

0.4965 

0.2267 

-37 

-75 

lOI 

Piscium 

6.2 

4.06 

28.5 

14  13.8 

16  46.0 

+  931. 1 

-0.0253 

0.4974 

0.2244 

+42 

-40 

4 

Arietis 

5.8 

+4.16 

+29.0 

+16  32.2 

23  23 -3 

-  8  3.0 

-1.1166 

0.5003 

+0.2174 

-20 

-73 

f 

Arietis 

51 

4.84 

28.9 

17  24.4 

26    414-4 

-  3  20.2 

-1.0399 

0.5027 

0.2II9 

-15 

-73 

35  B. 

Arietis 

6.4 

4.29 

28.9 

17  50-9 

7  34-9 

-  0   5.6 

-0.8290 

0.5044 

0.2078 

-  I 

-72 

47  B. 

Arietis 

6-5 

432 

28.7 

17  37-7 

942.3 

+  I  58.2 

-0.1462 

0.5054 

0.2052 

^36 

-43 

20  H> 

.Arietis 

6.4 

4.34 

28.2 

16  49.8 

10  33-0 

+  247.4 

+0.9127 

0.5059 

0.2041 

f90 

+12 

d 

Arietis 

S-6 

+4-43 

+28.8 

+19  30.7 

15    3.8 

+  7  10.3 

-1. 1 545 

0.5084 

-fo.1982 

-25 

-70 

26 

Arietis 

6.2 

4.53 

28.2 

19  28.9 

21  28.3 

-1036.7 

+0.1204 

0.5121 

0.1892 

+■5 1 

-28 

>^ 

Arietis 

5-7 

4.61 

27.6 

19  39.2 

87    3  24.1 

-  451-5 

+1.0259 

0.5158 

0.1803 

f90+23 

€ 

Arietis  {mean) 

4.6 

4.76 

26.9 

21    0.3 

II  45-9 

+  3  14.8 

+0.9793 

0.5210 

0.1667 

400+22 

64 

Arietis 

5.8 

5.02 

25.9     2425.6 

23  53-9 

-  9  0.1 

-0.9195 

0.5288 

0.1449 

-9-66 

7 

Tauri 

5.9 

+5.09 

+25.0+24  II.O 

28    443.6 

-  419.7 

+0.0279 

0.5319 

+0.1356 

+45-26 

II 

Tauri 

6.1 

5.16 

24.7 

25    3.5 

7419 

-  I  27.2 

-0.5464 

0.5338 

0.1296 

+■13 

-57 

16 

Tauri 

5-4 

5.16 

24.0 

24    1.6 

936.3 

+  023.4 

+0.8389 

0.5350 

0.1257 

f9o 

+18 

17 

Tauri 

3.8 

5-15 

24.0 

23  51.0 

938.5 

+  025.5 

+ 1. 0381 

0.5350 

0.1256 

+90 

+31 

18 

Tauri 

5.6 

S.17 

24.1 

24  34-6 

945.8 

+  032.6 

+0.2501 

0.5350 

0.1254 

+■59 

-14 

9 

Tauri 

4.3 

+S-i6 

+24.1 

+24  12.3 

9  47-4 

+  034.1 

+0.6647 

0.5351 

+0.1253 

+90 

+  8 

20 

Tauri 

4-1 

5.16 

24.0 

24    6.4 

10    4.9 

+  051. 1 

-fo.8101 

0.5352 

0.1247 

f90 

+16 

21 

Tauri 

5.8 

5.17 

24.0 

24  17.6 

10    7.0 

+  053.1 

+0.6076 

0.5352 

0.1246 

+87 

+  5 

32 

Tauri 

6.5 

5-17 

24.0 

24  16.0 

10  II.O 

+  057.0 

+0.6451 

0.5353 

0.1245 

f9o 

+  7 

23 

Tauri 

4-3 

5.16 

23.8 

23  41-3 

10  19.3 

+  I    5.0 

+1.3028 

0.5354 

0.1242 

f90 

+61 

V 

Tauri 

30 

+5-17 

+23.81+23  50.8 

10  51.6 

+  136.2 

+1.1938 

0.5357 

•♦0.1231 

+90 

+45 

28 

Tauri 

S-a 

5.18 

23.6,    23  52.9 

II  39-2 

+  222.2 

+1.2522 

0.5363 

O.I2I4 

f90 

+51 

14  H. 

Tauri 

5-3 

5-23 

23.8     25  19.6 

12    9-4 

+  251.5 

-0.2853 

0.5366 

0.1204 

f28 

-41 

/> 

Tauri 

5.6 

5-40 

21.9 

26  15.8 

2135-9 

+11  59.0 

-0.2775 

0.5422 

0.0998 

+28 

-38 

^ 

Tauri 

5-0 

5-49 

21.0 

27    9.1 

29     154.6 

-  7  51. 1 

-0.8470 

0.5446 

0.0900 

-  6 

-^3 

;r 

Tauri 

5.3 

+5.45+2o.5'+25  26.0 

256.7 

-  651.0 

+1.1391 

0.5452 

40.0876 

+90 

+43 

17  B. 

Aurige 

6.0 

5-70 

17-3'  27  45-6 

16  23.1 

+  6   7.5 

-0.4589 

0.5516 

0.0552 

+18 

-45 

3«  B. 

Aurigee 

6-5 

5.75 

15.8 

27  34.9 

21  36.1 

+11   9.5 

-0.0089 

0.5539 

0.0421 

+■43 

-18 

47  B. 

Auriga 

6.0 

5-79 

-^^'Z 

27  55-6 

23  50.1 

-10  41.2 

-0.3005 

0.5547 

0.0364 

+26 

-34 

354  B. 

Taun 

6.4 

5-84 

13-7 

27  52-5 

80    444.5 

-  5  57.2 

-0.0952 

0.5562 

0.0238 

+38^1 

22 

Aurigae 

6.4 

+5.89 

+13-5 

+28  51.6 

5  45-7 

-  458.2 

-1. 1499 

0.5565 

+0.02 1 1 

-33 

L61 
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OCOULTATIONS,  1914. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS- 

DECEMBER. 


■ 

Umh- 

] 

Thb  Sxar'i 

I 

At  CoNjUNcnoif  in  R.  A.                     mc  Par- 

Name. 

Mac. 

Red'nsfrom 
X9I4-0. 

Apparent 
Declina- 
tion. 

> 

«r    «.i  ^      '    Hour 

y 

yf 

/       1 

^. :  s. 

^ 

Mean  iime. 

H 

n 

•       / 

d     h     m 

h     m 

•    • 

P        Tauri 

Z.8 

+5-89 

+Z2.9 

+28  32.4 

80    7    Z.9 

-344.7 

-0.7747 

o.S569|-K>.oi78|- 

2NSz 

107  B.  Aurigse 

6.5 

5.88 

ZI.6 

27  36.6 

"  13-5 

+  0  Z7.9 

+0.2933 

05579   0.0068 |+62j     0 

112  B.  Aurigse 

5-7 

5-85 

ZZ.4 

26  52.5 

"  45.9 

+  049.Z 

+Z.Z002 

0.558 

z +0.0054 1*90^47 

406  B.  Taun 

5.6 

5-94 

9.6 

27  56.7 

Z7  42.81+  633.3 

-0.0849 

0.559 

Z-O.OZ04 1+39-19 

136        Tauri 

4.6 

594 

9.2 

27  35-7 

Z8  44.2-4-  732.5+0.2852 

0.5593  o.oz3zl*62^    0 

154  B.  Aurira 

6.4 

+6.0Z 

-1-  8.9 

+28  55-9 

20   6.3 

+  85Z.6 

~Z.Z920 

0.5594 -0.0Z67  - 

38H61 

415  B.  Taun 

6.Z 

5-95 

8.2 

27  34.3 

22    2.7 

+Z043.8 

40.2536 

0.5596  0.02Z9  +59|-  3 

49        Aurigae 

51 

+^.04 

+  3.2 

+28    5.5 

81  Z244.8 

+  054.Z-0.9z88 

0.5596-0.0608  - 

zz-6a 

OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1914. 

TBH  STAX'fl 

IMMERSION. 

EMERSION. 

Dnx^ 

Date. 

Washington. 

Angle 

from— 

Washington. 

Angle 

from — 

taoBcf 
Oocol- 

fc-*:— 

»^  — 

%f  .>> 

1 
Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean     ] 

t^orth 

Ver- 

Natne. 

Mag. 

Time, 
h    m 

Ti 

li 

one. 

Point. 

tex. 

Time. 

Time. 

Point. 

tex. 

I    m 

• 

• 

h    m 

h    m 

• 

• 

h   a 

Jan.     I 

8z  Aquarii 

6.4 

z     0 

617 

47 

17 

2  z6 

7  33 

234 

Z92 

z  16 

I 

82  Ac^uarii 

6.4 

2   4Z 

7  57 

347 

^oz 

3  10 

827 

299 

252 

0  29 

6 

fi  Anetis 

5-7 

2  z8 

7  16 

39 

50 

3  42 

839 

258 

225 

I  23 

7 

z6  Tauri 

5.4 

9    4 

13  56 

"9 

62 

9  54 

14  46 

228 

175 

0  49 

7 

q  Tauri 

4.3 

9    Z2 

14    4 

79 

23 

zo    Z2 

15    3 

268 

2Z6 

0  59 

7 

20  Tauri 

4.1 

9  30 

Z4  22 

105 

50 

ZO  24 

Z5  16 

243 

Z92 

054 

7 

2z  Tauri 

5.8 

9  34 

Z4  26 

63 

8 

ZO  28 

Z5  20 

285 

235 

054 

7 

22  Tauri 

6.5 

9  37 

14  29 

70 

15 

zo  32 

15  24 

278 

228 

0  56 

zo 

49  Aurigs 

5.1 

5  19 

zo    0 

43 

93 

6    Z2 

zo  52 

326 

345 

052 

Z2 

y  Cancri 

4.7 

8  58 

13  30 

60 

46 

9  36 

14    9 

0 

327 

038 

13 

8  I^eonis 

5-9 

6  47 

"  15 

Z06 

157 

8    z 

Z2    29 

3" 

349 

z  Z4 

IS 

83  Leonis 

6.3 

9  zo 

13  31 

87 

123 

10    5 

Z4  26 

352 

z6 

055 

15 

r  Leonis 

5-2 

zo      2 

Z4  22 

68 

93 

zo  36 

14  57 

14 

29 

034 

17 

49  Virginia 

5.2 

9    4 

13  17 

z6o 

204 

9  56 

14    9 

272 

3" 

052 

20 

ie  Scorpii 

3.0 

zz  40 

15  41 

95 

139 

Z2   42 

z6  42 

315 

351 

Z      2 

Feb.    5 

38  B.  Aurigse 

6.5 

5  30 

8  29 

143 

ZZ4 

6  Z7 

9  15 

206 

156 

047 

5 

47  B.  Aurigs 

6.0 

8  20 

zz  z8 

66 

3 

9  23 

Z2    2Z 

301 

240 

I    3 

7 

47  Geminorum 

5.6 

813 

zz    4 

82 

35 

9  23 

Z2    Z3 

315 

256 

I    9 

8 

35  B.  Cancri 

6.4 

9  34 

12  20 

174 

Z29 

zo  Z4 

13      0 

239 

z86 

0  40 

9 

Z2  B.  Leonis 

t 

6.3 

z6    2 

1843 

155 

105 

1639 

Z9  20 

255 

208 

037 

zz 

c  Leonis 

51 

7  29 

zo    4 

z6o 

207 

823 

10  57 

266 

308 

054 

Z2 

9  B.  Vir^nis 

t 

6.2 

5  14 

7  45 

152 

203 

5  58 

8  29 

264 

31S 

0  43 

13 

i>  Virginis 
Z35  B.  Scorpii 

5-0 

"  39 

IS    5 

149 

152 

13  49 

z6  Z5 

29Z 

27s 

z  10 

17 

6.0 

13  56 

z6    6 

130 

Z62 

15    8 

Z7  z8 

267 

286 

Z    Z2 

Mar.    I 

20  H*.  Arietis 

6.4 

6  24 

7  48 

6z 

6 

7  33 

857 

259 

205 

I    9 

3 

z8  Tauri 

5.6 

4  47 

6    3 

84 

41 

6  Z4 

7  31 

245 

187 

Z    28 

5 

406  B.  Tauri 

5-6 

Z2    Z9 

13  27 

Z09 

57 

13  " 

Z4  z8 

268 

22Z 

0  51 

6 

49  Aiu^gs 

5.1 

4  12 

5  17 

77 

138 

5  34 

638 

286 

332 

Z    22 

8 

y  Cancri 

4.7 

9  51 

zo  47 

47 

8 

zo    Z2 

zz     8 

14 

330 

0  21 

9 

8  Leonis 

5.9 

7  Z9       8  zz 

zoo 

147 

8  30 

9  22 

32  z 

350 

Z    II 

NoTB. — The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  Moon's  limb  toward  the 


t  Immersion  below  the  horizon  of  Washington. 
X  Emersion  below  the  horizon  of  Washington. 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1914. 


Tbb  STAm't 

nCMERSION. 

BMBRSTON. 

I 

Dura- 
tion of 
Occol- 

rat  inn 

Date. 

Washington. 

An^e 
fraui 

Washington. 

Angle 
Irom^ 

Name. 

Maf. 

Sidereal 

M«an 

North 

V«^ 

Sidereal 

Mean 

North 

Verw 

UBU(m> 

Time. 

Time. 

Fdttt. 

tex. 

Time. 

Time. 

Pofait. 

tcs. 

h    m 

h    m 

• 

• 

h    m 

h    m 

• 

• 

h   m 

Mar.  II 

83  Leonis 

6.3 

7  87 

8  12 

85 

134 

817 

9     3 

345 

28 

0  50 

II 

r  I.^eoDis 

5-2 

8     7 

851 

V 

122 

8  50 

9  35 

357 

36 

0  44 

14 

43  H.  Virginis 

5-S 

9  35 

10     7 

83 

130 

10  21 

10  54 

342 

24 

0  46 

14 

231  G.  Virginis 

6.4 

10  26 

10  59 

no 

15a 

II  39 

13      I 

317 

350 

I      3 

14 

236  G.  Virginis 

5-7 

II  16 

II  48 

88 

"3 

13   10 

13   43 

341 

8 

0  55 

19 

248  B.  Sagittarii 

5-7 

16  36 

16  47 

40 

73 

V, 

17  49 

3<H 

326 

I    2 

29 

fi  Arietis 

5.7 

7  37 

7  II 

139 

73 

7  49 

303 

148 

0  39 

Apr.    I 

354  B.  Tauri 

6.4 

823 

7  45 

127 

1 

9  36 

848 

243 

182 

I    3 

3 

134  B.  Geminorum 

6.5 

8  29 

7  43 

59 

9  19 

9  38 

342 

284 

0  50 

7 

c  Leonis 

S.I 

9  16 

8  14 

127 

158 

10  30 

311 

321 

I  14 

9 

^  Virginis 
17  G.  Librse 

5-0 

13    9 

II  59 

134 

129 

14  91 

13  XI 

302 

280 

I  12 

II 

6.4 

10  26 

9    8 

105 

150 

II   25 
II   58 

xo    7 

316 

354 

0  59 

II 

18  G.  Librs 

6.1 

10  56 

938 

107 

149 

10  40 

315 

348 

I    3 

la 

h  Scorpii 

4.7 

II  42 

10  20 

86 

130 

13  38 

II  16 

324 

0 

0  56 

13 

4  Scorpii 

5.7 

13  58 

13  36 

96 

119 

15   " 

13  4« 

310 

319 

I    13 

18 

h  Capricomi 

3.0 

17  II 

15  25 

19 

66 

17  59 

16   13 

396 

338 

0  48 

19 

58  Aquarii 

6.4 

17    6 
8  56 

15    15 

14 

64 

17  47 

15   56 

397 

345 

0  41 

28 

38  B.  Aurigs 

6.5 

6  33 

78 

17 

10     3 

738 

289 

330 

I    6 

May    I 

5  B.  Cancri 

6.4 

12  24 

9  47 

139 

8z 

13   18 

10  43 

270 

213 

0  55 

8 

43  H.  Virginis 

5.5 

10  59 

7  55 

63 

Id 

II  31 

8  37 

4 

37 

0  33 

8 

231  G.  Virginis 

6.4 

IX  50 

8  46 

94 

134 

13    50 

9  46 

335 

354 

1    0 

8 

236  G.  Virpnis 

5.7 

13  10 

9  46 

63 

83 

13   36 

10  33 

5 

16 

0  36 

10 

r  Scorpii 

2.9 

18  57 

15  44 

133 

104 

19  53 
18  33 

16  40 

235 

197 

0  56 

16 

42  Aquarii 

5-5 

17  19 

13  42 

91 

140 

1446 

217 

860 

I     4 

17 

81  Aquarii 

6.4 

17  56 

14  15 

SI 

lOI 

19    4 

15  24 

251 

896 

I     9 

28 

K  Geminorum 

3.7 

12  38 

8    5 

119 

6z 

13  26 

9    3 

385 

330 

0  58 

June  3 

^  Virginis 

50 

II    6 

6  30 

130 

155 

13   30 

VA 

309 

3^7 

I  13 

6 

h  Scorpii 

4.7 

13    13 

7  15 

91 

131 

13    14 

318 

348 

I     I 

6 

4  Scorpii 

5.7 

14  35 

9  36 

104 

I30 

15   52 
1847 

10  54 

398 

898 

I  17 

8 

C  D.-28*^  14268 

6.4 

17  37 

13   30 

69 

77 

13  40 

384 

275 

I  19 

8 

63  B.  Sagittarii 

6.0 

20  34 

15   27 

49 

so 

21  37 

16  39 

286 

348 

I      3 

II 

tf  Capricomi        t 

4.8 

15  43 

10  34 

27 

77 

16  27 

II    8 

302 

349 

0  44 

.     30 

X  Virginis 

4.8 

13   46 

6  13 

119 

116 

14    I 

7  38 

319 

297 

I  15 

July    4 

r  Scorpii 

2.9 

16  43 

9  53 

125 

133 

17  56 

II    7 

255 

237 

I  14 

8 

17  Capricomi 

5.8 

19    6 

IS      I 

67 

87 

30  30 

13  24 

240 

243 

I  34 

15 

20  H^  Arietis 

6.4 

33  50 

15  16 

38 

91 

0    3 

16  39 

251 

296 

I  13 

17 

16  Tauri 

5-4 

21  IS 

13  34 

85 

137 

22    10 

14  39 

231 

2S7 

0  54 

17 

17  Tauri 

3.« 

31    29 

13  48 

142 

195 

21  44 

14    4 

173 

227 

0  15 

17 

q  Tauri 

4.3 

21    32 

13  51 

54 

107 

23    28 

14  47 

261 

318 

0  56 

»7 

20  Tauri 

4.1 

21  43 

14    2 

87 

141 

22  39 

14  58 

227 

284 

0  55 

J7 

21  Tauri 

5.8 

21  53 

14    13 

49 

103 

22    50 

15    9 

265 

323 

0  57 

17 

22  Tauri 

6.5 

21  54 

14    13 

57 

113 

22  53 

15  12 

256 

314 

0  59 

19 

107  B.  Auri^ 

6.5 

21  57 

14    8 

76 

122 

22    48 

14  59 

265 

316 

0  51 

25 

37  Sextantis 

6.3 

15  33 

7  33 

164 

112 

16    17 

8    5 

260 

208 

0  43 

Aug.    4 

36  B.  Capricomi 

6.2 

23  33 

14  41 

46 

10 

0  37 

15  45 

255 

3IO 

I     4 

7 

X  Aquarii 

3.8 

20    0 

10  57 

62 

99 

21    20 

13    17 

234 

346 

I  30 

7 

78  Aquarii 

6.3 

21  39 

"  35 

61 

80 

23      0 

13  57 

217 

214 

I    31 

30 

r  Sagittarii 

3-5 

19  39 

9    5 

90 

82 

20   56 

10  33 

232 

209 

I    17 

NorB.^The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  Moon's  Umb  toward  the  east, 
t  Immersion  below  the  horiton  of  Washington. 

[Bph  14] 
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OCOULTATIONS,  1914. 


OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1914. 


Thb  Stax'b 

] 

[MMBRSION. 

SMBRSION. 

1 

T^n^ 

Dmte. 

Washlnftoii. 

Ande 
fromr- 

Waahincton. 

1^     1 

Ocxvl- 

tatioB. 

»» 

Mtc. 

Sidereal 

Mom 

Nortfa 

Ver- 

Sidertal 

Mem 

North 

Ve^ 

Name. 

Time. 

Time. 

Fbint. 

tex. 

Time. 

Time. 

P6iat. 

tcs. 

h    m 

h    m 

• 

• 

h    m 

h    m 

• 

• 

h  B 

Sept.  3 

d  Aquarii 

4.9 

17    3 

6  14 

123 

174 

17  37 

6  48 

185 

233 

034 

3 

213  B.  Aquarii 

6.5 

2  30 

IS  40 

81 

36 

3  28 

16  38 

211 

162 

0  58 

4 

316  B.  Ac[uarii 

6.5 

20  28 

9  35 

66 

104 

21  46 

10  53 

216 

240 

I  18 

9 

e  Arietis  (mean)  f 

4.6 

19     4 

7  SI 

77 

121 

19  54 

8  41 

239 

288 

0  50 

12 

406  B.  Tauri 

5.6 

I  20 

13  54 

95 

156 

a  30 

IS    4 

246 

309 

I  10 

14 

K  Getninorum 

3-7 

I  43 

14    9 

153 

ao8 

2  14 

14  40 

217 

273 

031 

Oct.     I 

82  Ac|uarii 

6.4 

183s 

S  55 

127 

174 

19    I 

6  21 

169 

214 

0  36 

6 

M  Anetis              f 

5-7 

19     7 

6    8 

52 

99 

19  57 

6  58 

260 

311 

051 

7 

18  Tauri 

5.6 

a  46 

13  42 

75 

III 

4  18 

15  14 

241 

213 

I  P 

14 

a  Leonis 

3I-3 

5    7 

15  35 

99 

152 

6  10 

1637 

312 

4 

I    3 

25 

36  B.  Caprioorni 

6.2 

23    0 

8  46 

81 

49 

0    5 

9  50 

220 

179 

I    ^ 

•* 

26 

30  Capricorni 

5-4 

21  31 

7    3 

358 

356 

22    5 

7  47 

295 

283 

044 

Nov.   5 

354  B.  Tauri 

6.4 

7  a9 

16  30 

32 

331 

8    6 

17     7 

338 

276 

0  38 

6 

415  B.  Taun 

6.1 

22  52 

7  50 

43 

92 

23  34 

832 

302 

355 

0  42 

7 

39  Geminorum 

6.2 

0  10 

9    4 

130 

180 

0  53 

9  48 

229 

284 

044 

8 

5  B.  Cancri 

6.4 

4    6 

12  56 

54 

"3 

4  59 

13  48 

329 

27 

0  53 

II 

49  Leonis 

5-7 

4  34 

13  12 

53 

105 

5    2 

13  40 

357 

49 

0  aS 

19 

210  B.  ScorpH         1 
e  Arietis  [mean)  j 

5.8 

21  39 

5  47 

no 

69 

22  32 

6  39 

227 

179 

05J 

30 

4.6 

19  30 

2  54 

49 

96 

20  19 

3  44 

266 

317 

049 

Dec.    3 

136  Tauri 

4.6 

3  30 

10  42 

102 

162 

4  55 

12    6 

250 

293 

I  25 

3 

415  B.  Tauri 

6.1 

«33 

15  44 

88 

26 

9  46 

16  57 

297 

235 

I  13 

4 

39  Geminorum 

6.2 

9  58 

17     4 

107 

46 

II    8 

18  14 

293 

233 

I  10 

4 

40  Geminorum 

6.3 

10  28 

17  34 

130 

70 

II  32 

1838 

269 

210 

I    4 

5 

176  B.  Geminorum 

6.3 

I    0 

8    4 

90 

142 

I  59 

9    3 

279 

335 

059 

5 

181  B.  Geminorum 

6.0 

I  28 

832 

118 

172 

2  25 

9  29 

252 

309 

057 

5 

K  Geminorum 

3-7 

4  18 

II  22 

37 

96 

4  54 

"  57 

344 

42 

036 

6 

39  Cancri 

6.5 

6  28 

13  28 

176 

225 

7    5 

14    4 

229 

271 

037 

6 

40  Cancri 

6.S 

6  48 

13  47 

197 

242 

657 

13  56 

209 

253 

0   9 

7 

II  Leonis 

6.5 

II  10 

18     5 

"5 

88 

12  25 

19  19 

307 

257 

I  14 

3 

44  Leonis 

5-9 

10  10 

17     I 

180 

184 

II     I 

17  52 

258 

242 

051 

9 

75  Leonis 

5.4 

12  17 

19    4 

147 

127 

13  30 

20  16 

293 

2  $6 

I  13 

12 

85  Virginis             t 

6.1 

7  57 

14  32 

97 

149 

848 

15  23 

324 

12 

051 

li 

21  Piscium 

5.6 

23  46 

5  40 

40 

40 

I  10 

7    3 

236 

211 

I  H 

18  Tauri 

5.6 

3  44 

9  18 

80 

76 

5  17 

10  50 

245 

195 

I  3' 

30 

107  B.  Aurigfle 

6.5 

5  16 

10  41 

112 

126 

6  42 

12    7 

249 

199 

I  26 

NoTS.— The  anglea  of  position  are  counted  from  the  north  point  and  vertex  of  the  Moon's  limb  toward  the  east 


t  Immersion  below  the  horizon  of  Washington, 
i  Smcrsios  l^eiow  the  liorizon  of  Washington. 
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SUN,  1914. 

EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  SUN. 

FOR  WASHINGTON  MEAN  NOON. 
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^_ 

Date. 

P 

B. 

Lo 

Date. 

P 

Bo 

Lo 

0 

0 

0 

•  ■ 

0 

0 

0 

Jan.    I 

+  2.02 

-3-i6 

225.82 

July   5 

—    0.90 

+3-42 

304.0X 

6 

—  0.42 

3.73 

159.97 

XO 

+    1.37 

3.94 

237.84 

IZ 

a.84 

4.27 

94.12 

15 

3  62 

4.43 

X71.67 

i6 

5" 

4.77 

38.28 

20 

5.83 

4.89 

105.51 

21 

7.51 

5.23 

322.45 

25 

7.98 

S'32 

39.37 

26 

-  9-74 

-5-66 

256.62 

30 

+10.06 

+572 

333.23 

31 

ZZ.87 

6.04 

190.79 

Aug.    4 

12.05 

6.07 

367.  XO 

Feb.   5 

13.88 

6.37 

Z24.96 

9 

13.94 

6.38 

200.99 

10 

iS-77 

6.65 

59-" 

14 

15.73 

6.64 

134.89 

15 

17-53 

6.88 

353.28 

19 

17.41 

• 

6.86 

68.8x 

20 

-Z9.Z5 

-7.0S 

287.43 

24 

+18.97 

+7.04 

2.74 

»5 

20.6Z 

7.317 

22Z.58 

29 

20.39 

7.16 

396.68 

liar.   2 

2Z.92 

7.24 

155.72 

Sept.  3 

2X.68 

7.23 

230.63 

7 

23.08 

7.aS 

89.85 

8 

33.83 

7*5 

164.60 

12 

24.07 

7.20 

23-96 

13 

23-83 

7.33 

98.58 

17 

-24.89 

— 7.X0 

3x8.05 

z8 

+24.68 

+7.13 

3*58 

22 

25.54 

6.9s 

252. Z3 

23 

2537 

6.99 

326.58 

27 

26.0Z 

6.74 

X86.20 

28 

25.89 

6.80 

260.59 

Apr.   I 

26.3Z 

6.48 

X20.24 

Ctet.    3 

26.24 

6.56 

X94.62 

6 

26.43 

6.18 

54.26 

8 

26.42 

6.27 

X28.65 

zx 

-26.37 

-5.83 

348.26 

13 

+26.4X 

+5.94 

62.69 

x6 

36.  Z2 

5-44 

282.24 

z8 

26.2X 

5.56 

356.74 

2Z 

25.^ 

S-ox 

216.20 

23 

25.82 

5.13 

290.80 

26 

25.08 

4.55 

150.15 

28 

25.24 

4.67 

224.86 

Hay   I 

24.28 

4.06 

84.07 

Nov.   2 

24.46 

4.17 

158.93 

6 

-23.30 

-3.54 

'7.97 

7 

+23.48 

+3.63 

93.00 

zz 

22. Z5 

3.99 

3".86 

Z2 

22.31 

3.07 

27.08 

z6 

20.82 

a. 42 

245-73 

17 

20.95 

3.48 

321.17 

2Z 

19.33 

Z.84 

179.59 

22 

X9.40 

1.87 

255.26 

26 

X7.69 

laS 

"344 

27 

17.67 

^'^S 

189.36 

31 

-X5.9X 

^0.65 

47.28 

Dec.    2 

+15.78 

+o.6x 

123.47 

June  5 

X4.OO 

—0.05 

341.10 

7 

13.75 

—0.03 

57.58 

xo 

XI.98 

+055 

274.92 

X2 

"•59 

0.67 

351.70 

IS 

9.87 

LIS 

208.74 

17 

9.32 

I-30 

285.83 

20 

7.69 

1.74 

142.56 

33 

6.97 

1-93 

3x9.96 

as 

-    S.45 

+2.32 

76.37 

27 

+  4.57 

-2.54 

154.10 

30 

-    3.18 

+2.88 

Z0.X9 

32 

+  2.14 

-3.13 

88.24 

In  the  above  table,  P  is  the  position-angle  of  the  axis  of  rotation  measured  eastward  from 
the  north  point  of  the  disk,  while  L^  and  Bo  are  the  heliographic  longitudes  and  latitudes,  respec- 
tively, of  the  center  of  the  disk.  The  longitudes  are  reckoned  from  the  Solar  Meridian  which 
passed  through  the  ascending  node  of  the  Sun's  equator  on  the  ecliptic,  on  Jan.  x,  1854,  Green- 
wich Mean  Noon. 

84368**— 19x4 ^39 
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MOON,  1914. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Dfite. 

TheBarth's 
Sdenoffiaphic— 

Physical  Ubimtion. 

The  Sun's 
Seknognphk — 

C 

f 

Long. 

Lat. 

Long. 

Lat, 

Cokmg. 

Lat. 

Jan.        z 

• 
+1.83 

• 
+0.18 

• 
0.00 

• 
—O.OI 

• 

333- 10 

• 
-1-43 

• 
338.74 

a 

+0.47 

—1.19 

0.00 

O.OI 

345-27 

1.42 

338.10 

3 

-0-94 

a.50 

0.00 

O.OI 

357-43 

1.42 

338.22 

4 

2-31 

3-71 

—0,01 

0.01 

9-59 

1. 41 

339." 

5 

3-53 

4.77 

0.01 

O.OI 

21.74 

1.40 

340.84 

6 

-452 

-S.64 

— O.OI 

—0.01 

33.88 

-1.39 

343.48 

7 

S-22 

6.26 

O.OI 

0.01 

46.02 

1.38 

347-11 

8 

5-57 

6.59 

O.OI 

0.01 

58.16 

1.36 

35170 

9 

5-55 

6.58 

0.01 

O.OI 

70.29 

1.35 

357-07 

lO 

517 

6.21 

0.01 

O.OI 

82.4a 

^'Z3 

2.80 

II 

-4.49 

-5.48 

—O.OI 

—0.01 

94.54 

-1.31 

8.37 

12 

3-57 

4.40 

O.OI 

0.01 

106.67 

i.a8 

13.26 

13 

2.49 

3-03 

0.01 

0.01 

118.79 

1.26 

17.14 

14 

1-34 

—  1.46 

O.OI 

0.01 

130.92 

1.23 

19.88 

15 

—0.20 

+0.20 

O.OI 

0.01 

143-06 

x.ao 

21.49 

i6 

+0.89 

H-i.«5 

—O.OI 

—O.OI 

155-20 

—1. 18 

21.9Q 

17 

1.89 

3-37 

—O.OI 

O.OI 

167.35 

1.15 

ai.38 

i8 

2.78 

4.67 

0.00 

O.OI 

179-50 

1.13 

19.64 

19 

356 

5.68 

0.00 

O.OI 

191.66 

I. II 

16.74 

20 

4.21 

6-35 

0.00 

O.OI 

203.83 

1.09 

12.72 

21 

+4.70 

+6.65 

0.00 

—O.OI 

216.01 

-1.07 

7.76 

32 

5.01 

6.57 

0.00 

O.OI 

228.19 

1.05 

2.21 

23 

5-i« 

6.14 

0.00 

O.OI 

240.38 

103 

356.59 

24 

4.99 

540 

0.00 

O.OI 

252-57 

1. 01 

351.40 

•S 

4.61 

4.39 

—  O.OI 

O.OI 

264.76 

1. 00 

346.96 

26 

+3-98 

+3.18 

—O.OI 

—O.OI 

276.95 

-0.98 

343-44 

27 

3.10 

1.85 

O.OI 

O.OI 

289.14 

0.97 

340.S5 

28 

2.01 

+0.45 

O.OI 

O.OI 

301.33 

095 

339-14 

29 

+0-75 

—0.96 

O.OI 

O.OI 

313.51 

0.94 

338-23 

30 

—0.62 

2.32 

O.OI 

0.02 

32569 

0.92 

338.08 

31 

-2.03 

-3-57 

—O.OI 

—0.02 

337-87 

—0.91 

338-69 

Feb.       I 

3-39 

4.67 

O.OI 

0.02 

350-04 

0.89 

340.10 

2 

4.62 

5-59 

0.02 

0.02 

2.21 

0.87 

342.38 

3 

5-64 

6.27 

0.02 

0.02 

14-37 

0.85 

34559 

4 

6.36 

6.68 

0.02 

0.02 

26.52 

0.83 

349-76 

1 

5 

—6.72 

-6.77 

—0.02 

—0.02 

38.67 

-0.81 

354-77      1 

6 

6.68 

6.51 

0.02 

0.02 

50.81 

0.78 

0.34 

7 

6.22 

589 

0.02 

0.02 

62.95 

0.75 

6.01 

8 

5-37 

4.90 

0.02 

0.02 

75-09 

0.72 

11.25 

9 

4.18 

3.58 

0.02 

0.02 

87.22 

0.69 

15.64 

10 

-2-74 

—2.00 

—0.02 

—0.02 

99.35 

-0.66 

18.93 

II 

—  1. 16 

—0.27 

0.02 

0.02 

111.48 

0.62 

21.03 

12 

+0.45 

+1.47 

0.01 

0.02 

123.62 

0.58 

21-95 

13 

1.97 

3." 

O.OI 

0.02 

135-76 

0.55 

21.70 

14 

332 

4-53 

0.01 

0.03 

147.91 

0.51 

20.25 

15 

+4.45 

+5-64 

—  O.OI 

—0.02 

160.06 

-0.48 

17-59     1 

16 

+5-31 

+6.39 

—O.OI 

—0.02 

172.22 

-0.45 

13.78     1 
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Date. 

The  Barth's 
Seknognqkhk— 

Physical  libnrtiaa. 

The  Son's 
Scknognnfaic— 

c 

Long. 

Lat. 

Lone. 

Lat. 

Cokmg. 

Lat. 

Feb.      i6 

• 
-I-S-3I 

• 
+6.39 

• 
— O.OI 

• 
—0.02 

• 
172.22 

• 
-0.45 

• 

X3.78 

17 

5-88 

6.75 

O.OI 

0.02 

184.39 

0.42 

8.98 

18 

6.16 

6.73 

O.OI 

0.02 

196.56 

0.39 

3.55 

19 

6.17 

6.36 

0.01 

0.02 

208.74 

0.36 

35796 

20 

S-9I 

5-67 

0.01 

0.02 

220.93 

0.33 

352.69 

21 

+5-40 

+4.70 

—O.OI 

—0.02 

233.13 

—0.31 

348.10 

22 

4.67 

3-53 

0.01 

0.02 

a45-32 ; 

0.28 

344.37 

23 

3-74 

2.2Z 

0.01 

0.02 

25752 ! 

0.26 

341.54 

24 

2.64 

+0.80 

0.02 

0.02 

269.73; 

0.24 

339.57 

25 

1.41 

—0.63 

0.02 

0.02. 

a8i.93 

0.22 

338.42 

26 

+0.08 

—2.01 

—0.02 

—0.02 

294.13 

—^.20 

338.03 

27 

-1.31 

3-31 

0.02 

0.02 

306.32 

,    0.18 

338.40 

28 

2.71 

4-47 

0.02 

0.02  ■ 

3*8.52 

.    0.16 

339.56 

Mar.        z 

4.05 

5-44 

0.02 

0.02 

330-71 

0.14 

341.55 

2 

527 

6.18 

0.02 

0.02  • 

342.90 

0.12 

344.43 

3 

-6.30 

-6.66 

—0.02 

—0.02 

355.08 

—0.09 

348.22 

4 

7.07 

6.85 

0.02 

0.02 

7.26 

0.07 

352.86 

5 

7-52 

6.71 

0.02 

0.02 

19.43 

0.05 

358.14 

6 

759 

6.23 

0.02 

0.02 

31.59 

—0.02 

369 

7 

7-24 

5-39 

0.02 

0.02 

43.7s 

+0.01 

9.04 

8 

-6.45 

-4-21 

—0.02 

—0.02 

55-91 

•fO.04 

13.77 

9 

5.25 

2.73 

0.02 

0.02 

68.06 

0.07 

17.55 

10 

369 

-1.04 

0.02 

0.02 

80.20 

O.II 

20.21 

II 

-1.88 

+0.75 

0.02 

0.02 

92.35 

0.15 

21.69 

12 

+0.06 

2.50 

0.02 

0.03 

104.50 

0.18 

21.96 

13 

+1.98 

+4.07 

—0.02 

—0.02 

116.65 

+0.22 

20.97 

14 

3-74 

5-34 

0.02 

0.02 

128.80 

0.26 

18.68 

15 

5.22 

6.23 

0.02 

0.02 

140.96 

0.29 

15.12 

16 

6-33 

6.71 

0.02 

0.02 

153-12 

0.33 

10.44 

17 

7.02 

6.78 

0.02 

0.02 

165.29 

0.36 

500 

18 

+7-30 

+6.48 

—0.02 

—0.02 

177.47 

+0.39 

359-31 

19 

7.19 

5.84 

0.02 

0.02 

189.66 

0.42 

353.89 

20 

6.73 

4.92 

0.02 

0.02 

201.85 

0.45 

349.12 

21 

5-98 

3-79 

0.02 

0.02 

214.05 

0.47 

34519 

22 

4.99 

2.51 

0.02 

0.02 

226.25 

0.50 

342.16 

23 

+3-83 

+  1.13 

—0.02 

—0.02 

238.46 

+0.52 

340.00 

24 

2-55 

—0.29 

0.02 

0.02 

250.68 

0.54 

338.64 

25 

+  1.19 

1.68 

0.02 

0.02 

262.89 

0.56 

338.04 

26 

—0.20 

300 

0.02 

0.02 

275.11 

0.58 

338.21 

27 

1-59 

4.18 

0.02 

0.02 

287.33 

0.60 

339.15 

28 

-a.94 

-5-19 

—0.02 

—0.02 

299.54 

+0.62 

340.91 

29 

4.20 

S.98 

0.02 

0.02 

311.76 

0.64 

343-55 

30 

5-34 

6.52 

0.02 

0.02 

32397 

0.66 

347.09 

31 

6.32 

6.77 

0.03 

0.02 

336.17 

0.67 

351.46 

Apr.        I 

7.09 

6.72 

0.03 

0.02 

348.37 

0.69 

356.49 

2 

-7-59 

-6.34 

-0.03 

—0.02 

0.57 

+0.71 

1.87 

3 

-7-77 

-5-63 

-0.03 

—  0.02 

12.76 

+0.73 

7.19 

[Eph  14] 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

thtnuth^u 

FhyHotl  Libmdan. 

The  Sim's 
Selenosnphic— 

C 

hoag' 

IM. 

Long. 

L*t. 

Cokmc. 

Lai. 

Apr.        I 

• 
-7.09 

m 
-,6.72 

• 
—0.03 

• 

—0.02 

• 
348.37 

• 

4-0.69 

e 
356.49 

2 

y-59 

6.34 

0.03 

0.02 

0.57 

0.7Z 

Z.87 

3 

7-77 

563 

0.03 

0.02 

Z2.76 

0.73 

7-19 

4 

7.58' 

4^60 

0.02 

0.02 

24.94 

0.76 

Z2.03 

5 

6.99 

3-28 

0.02 

0.02 

37" 

0.78 

Z6.09 

6 

-^•9^1 

•-*I-72 

—0.02 

—0.02 

49.29 

4-0.8Z 

19.17 

7 

456 

^OiOZ 

0.02 

0.02 

6Z.46 

0.84 

2Z.Z6 

8 

2.79  ■ 

+1-73 

0.03 

0.02 

73.62 

0.87 

22.00 

9 

-0.79 

.5-38 

0.02 

0.02 

85.79 

0.89 

2Z.6Z 

10 

4-Z.29; 

4.79 

0.02 

0.02 

9795 

0.92 

19.90 

zz 

^-3-29 . 

■*'5-85 

«<-0.02 

-"0.02 

zzo.zz 

+0.95 

z6.8z 

za 

5.03; 

6.49 

0.02 

0.02 

122.28 

0.98 

Z2.4Z 

13 

6.39 

4.69 

0.02 

0.02 

134.45 

z.oz 

7.02 

X4 

7.28' 

6.48 

V    0.02 

0.02 

Z46.63 

1.04 

Z.Z7 

15 

767 

;5-9i 

0.02 

0.02 

Z58.8Z 

Z.06 

355-45 

z6 

-♦-r-59^ 

+5-04 

■r-0.02 

—0.02 

Z7Z.00 

-hz.o8 

350.35 

17 

.7.09' 

.3-94 

0.02 

0.02 

Z83.20 

z.zo 

346.  Z3 

z8 

■  6.25: 

a.69 

0.02 

0.02 

195.41 

Z.Z2 

342.85 

19 

•5-15 

•  -hi.34 

0.02 

0.02 

207.62 

Z.Z4 

340.46 

20 

.3.87 

r-0.05 

0.02 

0.02 

2Z9.84 

z.z6 

33890 

2Z 

^-t.49 

^1.43 

■—0.02 

—0.02 

232.06 

-f-z.z8 

338.11 

23 

^-1.07 

B.74 

0.02 

0.02 

244.29 

Z.Z9 

338.08 

23 

^-0.33 ' 

S-93 

0.02 

0.02 

256.52 

Z.2Z 

338.82 

24 

Z.66 

4-95 

0.02 

0.02 

268.75 

Z.22 

340.37 

25 

2.90 

5.76 

0.02 

0.02 

280.99 

1.23 

342.79 

26 

-4.02 

-^'33 

—0.02 

—0.02 

293.22 

+  1.24 

346.12 

27 

S.oz  i 

6.62 

0.02 

0.02 

305.45 

1.25 

350.32 

28 

5.84 

6.60 

0.02 

0.02 

317.68 

Z.26 

355.21 

29 

6.49- 

6.28 

0.02 

0.02 

329.90 

Z.27 

0.50 

30 

6.93 

1 

564 

0.02 

0.02 

342.12 

Z.28 

5-80 

May        z 

f 

-7.Z2 

-4.70 

—0.02 

^0.02 

354.33 

•fr.29 

Z0.7Z 

2 

7.02. 

^•49 

0.02 

0.02 

6.54 

Z.3O 

14.91 

3 

6.59 

fl;06 

0.02 

0.02 

18.74 

I.3I 

Z8.22 

4 

5.80 

-0.47 

0.02 

0.02 

30.94 

1.32 

20.54 

5 

4.64 

^z.z9 

0.02 

0.02 

43.13 

1-34 

2Z.8z 

6 

-3.Z2' 

+a.8z 

-*0.02 

—0.02 

55.31 

+1.36 

21.95 

7 

-Z.32 

4.26 

0.02 

0.02 

67.49 

1.37 

20.86 

8 

+0.63 

5-42 

0.02 

0.02 

79.67 

1.39 

Z8.4Z 

9 

2.58 

6.20 

0.02 

0.02 

91.85 

Z.40 

14.57 

zo 

4.35 

6.54 

O.OZ 

0.02 

Z04.02 

Z.42 

9.49 

zz 

+5-79 

+6.45 

— O.OZ 

*-0.02 

XZ6.20 

+1.43 

3.62 

Z2 

6.78 

596 

O.OZ 

0.02 

128.39 

1.45 

357.62 

13 

7.27 

5-14 

O.OZ 

0.02 

Z40.58 

Z.46 

352.10 

14 

7.26 

4.07 

O.OZ 

0.02 

152.77 

1-47 

347-44 

IS 

6.80 

a.82 

O.OZ 

0.02 

164.97 

Z.48 

343.77 

z6 

+5-97 

-hz.47 

—O.OZ 

—0.02 

177.18 

+X.49 

341.07 

17 

+4.86 

+0.08 

—O.OZ 

[Bph 

-0.03 
14I 

Z89.40 

+1.50 

339.26 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date 

k 

•• 

Tbe  Barth's 
Setenocmphic— 

Phiriical  LJbimtftim. 

ThcSan's 
Seknocnphic- 

C 

Lcag. 

Lat. 

I^ong. 

Lat. 

Coknifl:. 

IM. 

• 

• 

• 

• 

• 

• 

• 

May 

17 

-1-4.86 

-1-0.08 

— O.OI 

-0.03 

189.40 

•  •  +1.50 

339-«6 

18 

3.56 

-1.28 

0.02 

0.03 

201.62  , 

2 « 

51 

338.25 

19 

2.17 

2.58 

0.02 

0.03 

213.85 

•■  ■ 

52 

338.00 

20 

+0.77 

3.77 

0.02 

0.03 

296.09 

V                 ■»          I  1 

52 

338.52 

21 

-0.58 

4.80 

0.02 

0.03 

238.33 

I. 

53 

339.84 

22 

-1.83 

-563 

—0.02 

-0.03 

250.57 

:  +!■ 

53 

342.03 

23 

2.93 

6.21 

0.02 

0.03 

262.81 

1 '          I  ■ 

54 

345.14 

24 

3.86 

6.52 

0.02 

0.03 

275.05 

I           I" 

54 

349.15 

25 

4.62 

6.53 

0.02 

0.03 

287.30 

•          Ii 

S3 

353.94 

26 

5-21 

6.22 

0.02 

0.03 

29*.54 

1           t 

53 

359.21 

27 

-5.62 

-5.61 

—0.02 

—0.03 

311.78 

'    +x. 

53 

4.57 

38 

585 

4.70 

0.02 

0.03 

344.02 

T  , 

52 

9.60 

29 

589 

3.53 

0.02 

0.03 

336.26 

I. 

52 

13.96 

30 

572 

2.15 

0.02 

0.02 

348.49 

I. 

•52 

17.46 

31 

532 

—0.62 

0.02 

0.02 

0.71 

A 

•52 

20.00     1 

June 

I 

-4-65 

+0.97 

—0.02 

—0.02 

.  12.92 

.•  +«• 

51 

21.55 

2 

3-69 

2.53 

O.OI 

0.02 

2513 

•51 

22.06 

3 

2.45 

396 

O.OI 

0.02 

37.33 

<*                        T 
JL 

51 

21.44     1 

4 

-0.97 

515 

O.OI 

0.02 

49.53 

•                          • 

SI 

19-57 

5 

+0.65 

6.00 

O.OI 

0.02 

■61.72 

%'     '       '         • 

•51 

16.35     . 

6 

-fa.30 

+6.45 

—O.OI 

—0.02 

73.91 

;:    +1 

•51 

11.81 

7 

383 

6.47 

O.OI 

0.02 

86.09 

•51 

6.23 

8 

5.09 

6.08 

O.OI 

0.02 

98.28 

•51 

0.17 

9 

5.98 

532 

O.OI 

0.03 

J  10.47 

t 

•51 

35432     ' 

10 

6.42 

4.27 

O.OI 

0.03 

222.66 

•51 

349.19 

II 

+6.41 

+3.02 

—O.OI 

-0.03 

134.86 

. .  +1 

•51 

34505 

12 

5.98 

1.65 

O.OI 

0.03 

147.06 

■50 

341.94 

13 

5.X8 

+0.24 

O.OI 

0.03 

.      159.27 

"SO 

339-78 

14 

4.10 

—  1. 16 

O.OI 

0.03 

171.49 

«    .               • 

•50 

338.48 

IS 

2.83 

2.48 

O.OI 

0.03 

183.71 

•                 I 

• 

■49 

33798 

16 

+1.48 

-3.69 

—O.OI 

-0.03 

*95-94 

:      +1 

49 

338.25 

17 

-fo.13 

4-73 

O.OI 

0.03 

-    J08.17 

* 

.49 

339.31 

18 

-115 

5.58 

O.OI 

0.03 

220.41 

• .             I 

.48 

341.23 

19 

2.30 

6.19 

O.OI 

0.03 

232.65 

I 

.47 

34406 

20 

3.26 

6.53 

O.OI 

0.03 

244.90 

»  >              I 

* 

•47 

347.82    , 

21 

—4.00 

-6.57 

—O.OI 

-0.03 

257.1^ 

:     +1 

.46 

352.43 

22 

4-51 

6.30 

O.OI 

0.03 

269.40 

1 

.44 

357.66 

23 

4.81 

5-71 

O.OI 

0.03 

281.65 

1  1               * 

•43 

3-" 

24 

4.91 

4.81 

O.OI 

0.03 

293.90 

* 

42 

8.33     • 

25 

4.82 

364 

O.OI 

0.03 

306.15 

^      I 

40 

12.95 

36 

-4.56 

-2.25 

—O.OI 

-0.03 

318.40 

.  +1 

39 

16.71 

27 

4.14 

—0.71 

O.OI 

0.03 

330.64 

1                    ' 

37 

19.49 

28 

356 

+0.88 

O.OI 

0.03 

342.87 

1 

36 

21.28    ' 

29 

2.82 

2.44 

O.OI 

0.03 

355.10 

• 

34 

22.05 

30 

1.92 

3.87 

—  O.OI 

0.03 

7.32 

32 

21.74 

July 

I 

-0.86 

+5-07 

0.00 

-0.03 

19.54 

+1 

1 

31 

20.27 

2 

+0.32 

+596 

0.00 
[Eph 

-0.03 
14] 

31.7$ 

.   +1. 

29 

I7S4 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

TteKnrth's 
SdenofftBphic— 

Phyncml  UbnUinn. 

The  Son's 
Sdenognphic— 

c 

Long. 

UL 

Long. 

ut. 

Colcmc. 

Ut, 

July       I 

• 
-0.86 

e 
+5.07 

• 
0.00 

• 

—0.03 

• 
1954 

• 
+1.31 

e 
20.27 

2 

-fo-aa 

596 

0.00 

0.03 

31.75 

Z.29 

17.54 

3 

1.56 

6.48 

0.00 

0.03 

43.95 

Z.28 

13.52 

4 

2.78 

6.58 

0.00 

0.03 

56.15 

Z.26 

8.37 

5 

3.891 

6.28 

0.00 

0.03 

68.34 

Z.24 

2.52 

6 

+4.78  ■ 

+5-<5o 

0.00 

-0.03 

80.53 

+1.23 

356.58 

7 

S.36; 

4.60 

0.00 

0.03 

92.72 

Z.2Z 

351.13 

8 

5.59 

336 

0.00 

0.03 

Z04.92 

Z.20 

346.56 

9 

5-45 

Z.97 

0.00 

0.03 

ZZ7.ZZ 

z.z8 

343.02 

lO 

4951 

+O.S2 

0.00 

0.03 

129.3Z 

z.z6 

340.48 

ZI 

+4.13 

-0-93 

0.00 

-0.03 

141.51 

+I.I5 

338.84 

12 

307! 

a.3z 

0.00 

0.03 

153.72 

I.I3 

338.04 

13 

1.84! 

S'5^ 

0.00 

0.03 

165.93 

Z.Z2 

33804 

14 

+0.52 

4.66 

0.00 

0.03 

178.15 

z.zz 

338.83 

15 

-0.80 

S5^ 

0.00 

0.03 

Z90.38 

Z.09 

340.45 

16 

-^2.03: 

—6.22; 

0.00 

-0.03 

202. 6z 

+Z.08 

342.97 

17 

3.zz: 

6.62 

0.00 

0.03 

2Z4.84 

Z.06 

346.41 

z8 

3.98: 

6.72 

0.00 

0.03 

227.09 

Z.05 

350.74 

19 

4.S8; 

6.5Z 

0.00 

0.03 

23933 

1.03 

355.80 

20 

49f>, 

5-97 

0.00 

0.03 

251.58 

z.oz 

Z.25 

21 

i 

-4.94 

-5." 

0.00 

-0.03' 

263.83 

+0.99 

6.65 

22 

4.71, 

3.96 

0.00 

0.03 

276.08 

0.97 

ZZ.57 

«3 

4.aS. 

2.56 

0.00 

0.03 

288.33 

0.9s 

Z5.68 

a4 

359 

-0.98 

0.00 

0.03 

300-58 

0.92 

z8.8a 

as 

2.78 

+0.67 

0.00 

0.03 

312.83 

0.90 

20.9a 

26 

-Z.86 

4-2.29 

0.00 

-0.03 

32507 

+0.87 

2  z.97 

27 

-0.87- 

3-77 

0.00 

0.03 

337.31 

0.84 

21.94 

28 

+O.Z7 

502 

0.00 

0.03 

349.54 

0.82 

20.75 

29 

Z.22 

S-97 

0.00 

0.03 

Z.76 

0.79 

18.34 

30 

2.24 

6.5s 

0.00 

0.03 

13.97 

0.76 

14.69 

31 

+3.18 

+6.72 

+O.OI 

—0.03 

26.Z8 

+0.74 

9.89 

Aug.       1 

4.0a 

6.49 

o.oz 

0.03 

38.38 

0.7Z 

4-30 

2 

4.64, 

S.89 

o.oz 

0.03 

50.58 

0.68 

358.44 

3 

507' 

4.96 

O.OI 

0.03 

62.77 

0.65 

352.88 

4 

SH 

3.77 

o.oz 

0.03 

74.96 

0.63 

348.05 

5 

+S.13 

+2.40 

-fo.oz 

—0.03 

87.15 

+0.60 

344.17 

6 

4.73 

+0-93 

o.oz 

0.03 

99.34 

0.57 

341.28 

7 

4.06 

-0.56 

o.oz 

0.03 

"I.53 

0.55 

339.32 

8 

3'^^ 

Z.99 

o.oz 

0.03 

123.72 

0.52 

338.22 

9 

2.06 

331 

-fo.oz 

0.03 

135.91 

0.50 

337-93 

zo 

+0.82 

-4.4» 

0.00 

-0.03 

Z48.ZZ 

+0.48 

338.44 

zz 

-0.49 

5.45 

0.00 

0.03 

Z60.32 

0.46 

339.78 

Z2 

Z.79 

6.z8 

0.00 

0.03 

172.53 

0.44 

341.98 

13 

3.0Z 

6.65 

0.00 

0.03 

184.74 

0.42 

34508 

14 

4.08 

6.83 

0.00 

0.03 

Z96.96 

0.40 

34908 

IS 

-4.93 

—6.71 

0.00 

—0.03 

209.Z9 

+0.38 

353.86 

z6 

-S.49 

-6.28 

0.00 

-0.03 

22Z.42 

+0.36 

359.16 

(Bph  14] 


MOON,  1914. 


615 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 
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Date. 

TheBatth's 
Seleaognphic— 

Phyaiaa  Ubntinn. 

The  Sun's 
Selenogn^hie— 

c 

Looff. 

Ut. 

Looff. 

Lat. 

Coloog. 

Lat. 

Aug.     i6 

• 
-5-49 

• 
-6.28 

• 
0.00 

• 

—0.03 

• 
221.42 

e 
+0.36 

359- x6 

17 

5-73 

5.52 

0.00 

0.03 

233.66 

0.34 

4.60 

18 

5.62 

4.44 

0.00 

0.03 

245-90 

0.33 

9-75 

19 

5-17 

309 

0.00 

0.03 

258.14 

0.39 

14.23 

80 

4.39 

-1.52 

0.00 

0.03 

270.39 

0.26 

17.79 

31 

-3-34 

+0.17 

0.00 

-0.03 

282.63 

-fO.24 

20.32 

as 

2.08 

1.87 

+0.01 

0.03 

294.87 

0.21 

21.76 

23 

-0.71 

346 

O.OI 

0.03 

307" 

0.18 

22.08 

24 

+0.69 

4-82 

O.OI 

0.03 

31935 

0.15 

21.21 

2$ 

2.03 

587 

O.OI 

0.03 

331-58 

0.12 

19.08 

26 

+324 

+6.53 

+0.01 

-0.03 

34380 

+0.09 

15.68 

•     27 

4.26 

6.78 

O.OI 

0.03 

356.01 

0.05 

21.10 

a8 

505 

6.63 

O.OI 

0.03 

8.22 

+0.02 

5-67 

39 

S.58 

6.10 

0.01 

0.03 

20.42 

—O.OI 

359-88 

30 

5.85 

5-24 

0.01 

0.03 

32.62 

0.05 

354.27 

31 

+5.86 

+4. 1 1 

+0.01 

-0.03 

44.81 

-0.08 

34930 

Sept.      I 

5.62 

2.79 

O.OI 

0.03 

56.99 

O.II 

345-21 

2 

5-14 

+1-35 

O.OI 

0.03 

69.17 

o.iS 

342.06 

3 

4.44 

-0.13 

O.OI 

0.03 

81.35 

0.18 

33983 

4 

3-55 

1-59 

O.OI 

0.03 

93-53 

0.21 

338.47 

5 

+2.50 

—2.96 

-fo.oi 

—0.04 

105.71 

—0.24 

337.92 

6 

132 

4.18 

O.OI 

0.04 

117.89 

0.36 

338.17 

7 

•+-0.06 

5.20 

O.OI 

0.04 

130.07 

0.39 

339-24 

8 

-I.2S 

6.00 

O.OI 

0.04 

143.35 

0-31 

341.16 

9 

2.56 

6.5s 

O.OI 

0.04 

154.44 

0.33 

343-96 

10 

-3-79 

-6.83 

+0.01 

—0.04 

166.64 

-0.35 

34764 

II 

4.89 

6.79 

O.OI 

0.04 

178.84 

0.37 

352.12 

12 

5.78 

6.46 

O.OI 

0.04 

191.04 

0.39 

357 -'9 

13 

6.40 

5.8a 

0.01 

0.04 

303.35 

0.41 

2.53 

14 

6.69 

4.87 

O.OI 

0.03 

21547 

0.43 

7.74 

15 

-6.59 

-3-64 

+0.01 

--0.03 

227.69 

-0.44 

12.45 

16 

6.08 

2.17 

O.OI 

0.03 

239.93 

0.46 

16.39 

17 

5.16 

-0.52 

O.OI 

0.03 

353.14 

0.48 

19-37 

18 

3.86 

+1.20 

O.OI 

0.03 

264.37 

••51 

31.30 

19 

2.25 

2.87 

0.01 

0.03 

276.60 

0.54 

32.11 

20 

—0.46 

+4.36 

-f-O.OI 

—0.03 

288.83 

-0.56 

21.70 

21 

+1.38 

5-54 

O.OI 

0.03 

301.06 

0.59 

19.97 

22 

3.12 

6.34 

O.OI 

0.03 

313-28 

0.63 

16.87 

23 

463 

6.71 

O.OI 

0.03 

325-50 

0.65 

12.49 

24 

5.82 

6.64 

O.OI 

0.03 

337.71 

0.68 

7. 13 

25 

+6.63 

-f6.i8 

+o.oa 

--0.03 

349.91 

—0.71 

1.37 

26 

705 

5.38 

0.03 

0.03 

2. II 

0.74 

355-54 

27 

7.10 

4-31 

0.03 

0.03 

14.30 

0.77 

350.40 

28 

6.82 

304 

•    0.03 

0.03 

26.48 

0.81 

346.11 

29 

6.26 

1.64 

0.02 

0.03 

38.66 

0.84 

342.76 

30 

+548 

+0.19 

-{-0.0a 

—0.04 

50.83 

-0.87 

340.32 

Oct.        I 

+4.52 

-X.25 

-I-0.02 

[Bph 

—0.04 

63.00 

—0.90 

338.74 
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MOON,  1914. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

The  Barth's 
Seknosraphsc— 

Phytkal  Ubimtion. 

The  Sun's 
Sdeoosnphic— 

c 

Lonir. 

Uit. 

Long. 

Lat. 

ColQag. 

Lat. 

• 

• 

• 

• 

• 

• 

• 

Oct.        I 

+4.52 

-1.25 

+0.02 

—0.04 

63.00 

•^0.90 

338.74 

2 

3-42 

2.62 

O.OI 

0.04 

7516 

0.93 

337-97 

3 

2.23 

3.86 

O.OI 

0.04 

87.33 

0.96 

338.00 

4 

-fo.97 

4.92 

O.OI 

0.04 

99.49 

0.98 

338.83 

5 

-0-33 

5-76 

O.OI 

0.04 

III.65 

I.OO 

340.51 

6 

—  1.64 

-6.35 

-fo.oi 

—0.04 

123.82 

—1.02 

343.06 

7 

2.92 

6.67 

O.OI 

0.04 

135.98 

1.03 

346.49 

8 

4.14 

6.71 

O.OI 

0.04 

I48.IS 

I. OS 

350.73 

9 

5-25 

6.4S 

O.OI 

0.04 

160.33 

1.06 

355.60 

lO 

6.19 

5-90 

O.OI 

0.04 

172.51 

1.07 

0.79 

II 

-6.89 

-5.06 

-f-o.oi 

—0.04 

184.69 

-1.08 

5.96 

13 

7-30 

396 

O.OI 

0.04 

196.88 

1.09 

10.76 

13 

7.34 

2.62 

O.OI 

0.04 

209.08 

1. 10 

14.91 

14 

6.95 

-1.09 

O.OI 

0.03 

221.28 

I. II 

18.22 

15 

6.09 

-I-0-5S 

O.OI 

0.03 

233.49 

1. 12 

20.58 

i6 

-4.77 

+2.20 

-fo.oi 

—0.03 

245-70 

-1.14 

21.90 

17 

305 

3-74 

O.OI 

0.03 

257.91 

1.15 

29.06 

i8 

—  1.04 

5-05 

O.OI 

0.03 

270.13 

1.17 

20.93 

19 

H-i.io 

6.00 

O.OI 

0.03 

282.34 

1. 18 

18.37 

30 

3-17 

6.51 

O.OI 

0.03 

294.55 

1.20 

14.37 

21 

-hS-oo 

+6.57 

-fo.oi 

-0.03 

306.76 

—  1.22 

9.14 

22 

6.44 

6.19 

O.OI 

0.03 

318.96 

1-25 

3-19 

23 

7-41 

5-44 

O.OI 

0.03 

33^-^6 

1.27 

357.19 

34 

7.89 

4.40 

O.OI 

0.04 

343-35 

1.29 

351.71 

as 

7.90 

3-^5 

O.OI 

0.04 

355-53 

1.32 

347." 

26 

+7-51 

+1.78 

+0.01 

—0.04 

7-71 

-1.34 

343.50 

27 

6.80 

+0.35 

O.OI 

0.04 

19.88 

1.36 

340.33 

28 

584 

—  1.07 

O.OI 

0.04 

32.04 

1-39 

339-04 

29 

4.70 

2.42 

O.OI 

0.04 

44.20 

1.41 

338.07 

30 

3-46 

365 

O.OI 

0.04 

56.36 

1.43 

337.89 

31 

H-2.I7 

-4.71 

4-O.OI 

—0.04 

68.51 

-1.45 

338.51 

Nov.      I 

+0.86 

556 

O.OI 

0.04 

80.65 

1.46 

339-9^ 

2 

-0.44 

6.17 

O.OI 

0.04 

92.80 

1-47 

342.29 

3 

1.70 

6.51 

O.OI 

0.04 

104.95 

1.48 

345-51 

4 

2.91 

6.58 

O.OI 

0.04 

117. 10 

1.49 

34957 

5 

-4.05 

-6.36 

-f-o.oi 

—0.04 

129.24 

-1.49 

354-30 

6 

5.09 

5-85 

O.OI 

0.04 

141.39 

1.49 

359-43 

7 

6.00 

507 

O.OI 

0.04 

153.55 

1.49 

4.57 

8 

6.72 

4.03 

O.OI 

0.04 

165.71 

1.49 

9.41 

9 

7.19 

2.78 

O.OI 

0.04 

177.88 

1.48 

13-67 

10 

-7-35 

—1.36 

-j-O.OI 

—0.04 

190.05 

-1.48 

'17-17 

II 

7-13 

+0.18 

O.OI 

0.04 

202.22 

1.47 

19.81 

la 

6.47 

1.76 

O.OI 

0.04 

214.40 

1-47 

21.50 

13 

5-35 

327 

O.OI 

^.03 

226.59 

1-47 

22.16 

14 

3-79 

4.60 

O.OI 

0.03 

238.79 

1-47 

21.65 

15 

-1.87 

+5.65 

-fo.oi 

-0.03 

250.99 

-1.47 

19-79 

x6 

+0.27 

+6.30 

-j-O.OI 

[Bph 

—0.03 

Ml 

263.18 

-1.48 

16.45 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

TheBatth's 
Sdenographic— 

Phirsical  Libration. 

The  Sun's 
Selenognphic— 

C 

htmg. 

Lat. 

Long. 

Ut. 

Colonc 

Ut. 

• 

e 

• 

• 

• 

• 

• 

Nov.     i6 

+0.27 

+6.30 

+0.01 

-0.03 

263.18 

—  1.48 

16.45 

17 

2-43 

6.50 

O.OI 

0.04 

275-38 

-48 

11.68 

18 

4.40 

6.24 

O.OI 

0.04 

287.58 

49 

5.84 

19 

6.02 

5-56 

O.OI 

0.04 

299.78 

49 

359-59 

20 

7.16 

4.55 

O.OI 

0.04 

3"-97 

SO 

353-67 

21 

■1-7.78 

-f-3.30 

+O.OI 

—0.04 

324.16 

—  I 

SI 

348.58 

22 

7.89 

1.90 

O.OI 

0.04 

336.34 

■52 

344.53 

«3 

7-54 

+0.45 

O.OI 

0.04 

348.51 

•53 

341.51 

24 

6.83 

—0.98 

0.01 

0.04 

0.68 

•54 

339-44 

25 

5.83 

2.34 

O.OI 

0.04 

12.84 

•55 

338.23 

26 

+4.64 

-3-57 

-fo.oi 

—0.04 

24.99 

—  I 

.56 

337-83 

«7 

3-35 

4.64 

0.01 

0.04 

3714 

•57 

338.23 

28 

2.02 

S-So 

O.OI 

0.04 

49.28 

•58 

339-45 

29 

+0.70 

6.12 

+0.01 

0.04 

61.42 

59 

341.55 

30 

-0.56 

6.48 

0.00 

0.04 

73-56 

■58 

344.5s 

Dec.       I 

-1-74 

-6.56 

0.00 

—0.04 

85.69 

—  I 

•57 

348.42 

2 

2.82 

6.35 

0.00 

0.04 

97.82 

•57 

353-04 

3 

3.80 

5.85 

0.00 

0.04 

109-95 

.56 

358.12 

4 

4.67 

S.07 

0.00 

0.04 

122.09 

•54 

333 

5 

5-40 

4.05 

0.00 

0.04 

134.23 

■53 

8.29 

6 

-5-98 

—2.82 

0.00 

—0.04 

146.37 

—  I 

•51 

12.69 

7 

6.37 

-1.42 

0.00 

0.04 

158.51 

•49 

16.35 

8 

6.51 

+0.08 

0.00 

0.04 

170.66 

•47 

19.17 

9 

6.35 

1.61 

0.00 

0.04 

182.82 

•45 

21. 10 

zo 

585 

308 

0.00 

0.04 

194.98 

•43 

22.09 

II 

-4.96 

+4.40 

0.00 

—0.04 

207.15 

—  I 

.42 

22.02 

12 

3.69 

5.47 

0.00 

0.04 

219-33 

■40 

20.75 

13 

2.09 

6.20 

0.00 

0.04 

231-51 

.38 

18.12 

14 

—0.26 

6.52 

0.00 

0.04 

24369 

37 

14.04 

15 

+  1.64 

6.40 

0.00 

0.04 

255.88 

36 

8.68 

16 

+3-45 

+5.83 

0.00 

—0.04 

268.07 

—I 

■35 

2.53 

n 

4.99 

4.88 

0.00 

0.04 

280.26 

34 

356.30 

18 

6.14 

3.64 

0.00 

0.04 

292.45 

33 

350.68 

19 

6.83 

2.21 

0.00 

0.04 

304.64 

•32 

346.07 

20 

7.04 

+0.70 

0.00 

0.04 

316.82 

■32 

342.5s 

21 

4-6.79 

-0.80 

0.00 

—0.04 

329.00 

—  I 

32 

340.07 

22 

6.16 

2.22 

0.00 

0.04 

341.17 

■31 

338.53 

23 

523 

3.51 

0.00 

0.04 

353-33 

31 

337-85 

24 

4*08 

4.62 

0.00 

0.04 

5-49 

30 

337-99 

25 

2.81 

5-51 

0.00 

0.04 

17.64 

30 

338.96 

26 

+1.50 

—6.17 

O.OQ 

—0.04 

29.78 

—  I 

29 

340.79 

27 

+0.21 

6.56 

0.00 

0.04 

41.92 

.28 

343-53 

28 

—1. 01 

6.67 

0.00 

0.04 

54.06 

«7 

347-16 

29 

2.10 

6.49 

0.00 

0.04 

66.19 

.26 

351-59 

30 

3.04 

6.01 

0.00 

0.04 

78.32 

.24 

356.61 

31 

-382 

-5-25 

—  O.OI 

—0.04 

90.45 

—  I. 

22 

Z.88 

32 

-4.44 

—4.22 

—O.OI 

[Eph 

—0.04 

t4l 

102.58 

.19 

7.00 
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FOR  WASHINGTON  MEAN  NOON. 


Date. 

1 
k 

% 

6 

L 

Stellar 
Mag. 

Date. 

k 

1 
0 

0 

0 

L 

Stellar 
Mag. 

0 

0 

Jan. 

I 

0.932 

30 

180 

26.9 

-0.4 

July    5 

0.106 

142 

22 

14.7 

+1.9 

6 

0.956 

24 

173 

254 

0.5 

10 

0.041 

157 

34 

6.5 

2-5 

II 

0-975 

18 

165 

25.1 

0.6 

15 

O.OIO 

168 

81 

1.8 

3-0 

i6 

0.988 

13 

154 

25-9 

0.7 

20 

0.027 

161 

151 

4.6 

2.6 

21 

0.996 

7 

129 

27.9 

0.9 

25 

0.096 

144 

170 

15.1 

1-9 

26 

0.998 

5 

51 

Z^S 

-1,0 

30 

0.212 

125 

178 

29.8 

+1.1 

31 

0.989 

12 

6 

37.2 

I.I 

Aug.    4 

0.367 

'?5 

184 

45.6 

+0.4 

Feb. 

5 

0-959 

23 

352 

45-5 

I.I 

9 

0.551 

84 

190 

59-9 

-0.2 

10 

0.893 

38 

344 

56.4 

I.O 

14 

0.737 

62 

196 

68.5 

0.8 

15 

0.771 

57 

339 

67.2 

0.9 

19 

0.886 

40 

204 

67.5 

1.2 

20 

0.582 

81 

334 

69.6 

-0.4 

24 

0.970 

20 

215 

58.9 

-1.4 

25 

0.354 

107 

330 

55-6 

+0.2 

29 

0.997 

6 

261 

48.5 

1.5 

Mar. 

2 

0.148 

135 

324 

«8.3 

1.2 

Sept.    3 

0.991 

II 

0 

39-9 

1.2 

7 

0.024 

162 

298 

5.0 

2.4 

8 

0.969 

20 

15 

33.9 

0.8 

12 

0.014 

166 

197 

2.9 

2.7 

n 

0.940 

28 

20 

30.1 

0.6 

17 

0.08s 

146 

168 

14.2 

+1.9 

18 

0.908 

35 

23 

27.9 

-0-3 

22 

0.192 

128 

161 

25.3 

1.3 

23 

0.872 

42 

24 

27.1 

0.2 

27 

0.300 

114 

157 

30.9 

1.0 

28 

0.832 

48 

25 

273 

-O.I 

Apr. 

I 

0.397 

102 

155 

32.6 

0.7 

Oct,     3 

0.785 

55 

25 

28.7 

40.0 

6 

0.481 

92 

153 

32.7 

0.6 

^ 

0.728 

63 

24 

31-2 

O.I 

II 

0.555 

84 

152 

32.6 

+0.4 

13 

o.6s4 

72 

24 

34.9 

+0.1 

16 

0.623 

76 

151 

330 

0.3 

18 

0.555 

84 

23 

39-1 

0.3 

21 

0.690 

68 

151 

34.3 

+0.1 

23 

0.425 

99 

23 

42.1 

0.4 

26 

0.758 

59 

151 

37.1 

-0.2 

28 

0.257 
0.082 

119 

23 

37-3 

0.8 

May 

I 

0.829 

49 

151 

41.7 

0.5 

Nov.    2 

147 

25 

16.8 

1-7 

6 

0.902 

37 

153 

48.6 

-0.9 

7 

0.000 

178 

186 

0.1 

+3.1 

II 

0.966 

21 

156 

57.3 

1.4 

12 

0.108 

142 

206 

24.0 

1.4 

16 

I.OOO 

3 

173 

65.2 

1.9 

17 

0.338 

109 

206 

53.6 

+0.3 

21 

0.968 

21 

339 

67.3 

1.6 

22 

0.558 

83 

205 

58.7 

-0.2 

26 

0.894 

38 

345 

63.3 

1.2 

27 

0.718 

64 

203 

51.0 

0.4 

3» 

0.794 

54 

351 

56.0 

-0.7 

Dec.    2 

0.822 

50 

200 

41.9 

-0.5 

June 

5 

0.67s 
0.558 

70 

356 

47-9 

-0.2 

7 

0.888 

39 

196 

34.8 

0.5 

10 

83 

I 

40.8 

+0.2 

12 

0.932 

30 

192 

29.9 

o-S 

15 

0.455 

95 

5 

36.1 

0.5 

17 

0.959 

23 

186 

26.8 

0.5 

20 

0.363 

106 

9 

32.1 

0.8 

22 

0.978 

17 

178 

251 

0.6 

25 

0.274 

"7 

12 

27.8 

+1.1 

27 

0.990 

II 

167 

24.6 

-0-7 

30 

0.187 

129 

16 

22.2 

+1-5 

32 

0.997 

6 

142 

«5.i 

-^.8 

NOTATION. 

k—fht.  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the  entire 

apparent  disk  regarded  as  circular. 
t=the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
0=the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
Lesthe  brilliancy  of  the  disk.    The  imit  of  L  is  the  amount  of  light  received  by  an  eye  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of 

one  second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the 

latter  as  the  mean  disk  of  the  planet  is  illuminated. 
The  magnitudes  of  the  planet  have  been  computed  from  formulse  given  in  the  Potsdam 

Observations,  vol.  8,  page  366. 
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FOR  WASHINGTON  MBAN  NOON. 


Date. 

k 

t 

0 

L 

Stellar 
Mag. 

Date. 

k 

• 

t 

0 

L 

Stellar 
Mag. 

0 

0 

0 

0 

Jan. 

z 

0.986 

'3'i 

Z79.6 

48.7 

-3-4 

July    5 

0.785 

55-3 

15.7 

72.1 

-3-5 

6 

0.989 

ZZ.8 

175-5 

48.3 

3.4 

zo 

0.769 

57-5 

17.3 

74.5 

3-5 

II 

0.992 

Z0.2 

Z71.0 

47-9 

3-4 

15 

0.752 

59-7 

18.7 

77.2 

3-5 

i6 

0.995 

8.6 

166.1 

47.6 

3.4 

20 

0.735 

61.9 

20.0 

80.2 

3-5 

21 

0.997 

7.0 

160.5 

47.4 

3.4 

25 

0.7Z8 

64.  z 

21. z 

83.4 

3-6 

26 

0.998 

5-4 

153-3 

47-2 

-3-5 

2° 

0.700 

66.3 

22.0 

86.0 
90.8 

-3.6 

31 

0.999 

3-9 

142.7 

47.0 

3.5 

Aug.    4 

0.682 

68.6 

22.7 

3-6 

Feb. 

5 

z.ooo 

2.6 

123.9 

46.9 

3-5 

9 

0.663 

70.9 

23.2 

95-1 

3.6 

lO 

z.ooo 

Z.8 

83.3 

46.8 

3-5 

14 

0.644 

73-3 

23-5 

99.8 

3-7 

15 

z.ooo 

a.3 

35-6 

46.8 

3-5 

19 

0.624 

75-7 

23.6 

105.0 

3-7 

20 

0.999 

3-5 

12.0 

46.9 

-3-5 

24 

0.603 

78.  z 

23.6 

Z10.7 

-3.8 

25 

0.998 

5.0 

0.9 

47'0 

3.5 

^^ 

0.581 

80.6 

234 

Z16.9 

3.8 

Mar. 

2 

0.997 

6.6 

354.3 

47-1 

3-4 

Sept.    3 

0.558 

83.2 

23.1 

123.7 

3-9 

7 

0-995 

8.2 

350.2 

47.3 

3.4 

8 

0.535 

5f-9 

22.6 

131.2 

3-9 

12 

0-993 

9-9 

347.2 

47-5 

3-4 

13 

0.511 

88.7 

22.0 

139.4 

4.0 

17 

0.990 

ZZ.6 

345-1 

47.8 

-3-4 

z8 

0.486 

91.6 

21.3 

148.3 

-4.0 

22 

0.987 

133 

343-7 

48.2 

3.4 

23 

0.459 

94.7 

20.5 

157-9 

4.1 

27 

0.983 

151 

342.8 

48.6 

3.4 

28 

0.430 

98.0 

19.6 

z68.z 

4.1 

Apr. 

z 

0.979 

Z6.9 

342.3 

49.0 

3.4 

Oct.     ^ 

0.400 

Z0Z.6 

Z8.7 

Z78.6 

4.2 

6 

0.974 

Z8.7 

342.2 

49-5 

3-4 

0.367 

105.5 

Z7.9 

Z88.8 

4.2 

II 

0.968 

20.5 

342.5 

50.  z 

-3-4 

13 

0.332 

109.7 

Z7.1 

198.3 

-4.3 

z6 

0.962 

22.4 

343-2 

50.7 

3.3 

z8 

0.294 

"43 

16.5 

205.7 
208.7 

4.3 

21 

0.956 

24.3 

344.1 

51-4 

3.3 

23 

0.254 

"9-5 

16.2 

4.3 

26 

0.949 

26.2 

345-3 

52.1 

3.3 

28 

0.21 1 

125.3 

z6.2 

204.8 

4.3 

May 

z 

0.94Z 

28.1 

346.8 

52.9 

3-3 

Nov.    2 

0.166 

132.0 

z6.6 

Z90.2 

4.3 

6 

0.932 

301 

348.6 

53-8 

-3.3 

7 

0.ZZ9 

139.6 

17.7 

Z6l.2 

-4.2 

ZI 

0.923 

32.1 

350.6 

54.8 

3.3 

12 

0.075 

148.2 

Z9.6 

Z17.7 

4.0 

z6 

0.9Z4 

34.1 

352.8 

55.8 

3-3 

17 

0.037 

1578 

22.8 

65.7 

3-7 

2Z 

0.904 

36.2 

355-1 

56.9 

3.3 

22 

o.ozz 

Z68.2 

30.0 

20.3 

3-3 

26 

0.893 

383 

357.5 

58.1 

yz 

27 

0.000 

1775 

99.8 

0.9 

2.9 

31 

o.88z 

40.3 

0.0 

59-4 

-3-4 

Dec.    2 

0.009 

169.0 

188.0 

z8.o 

'ZZ 

June 

5 

0.869 

42.4 

2.5 

60.8 

3.4 

7 

0.035 

158.5 

195. 1 

63.2 

3.7 

10 

0.856 

44.5 

5.0 

62.3 

3-4 

12 

0.073 

148.7 

197-4 

Z17.4 

4.0 

15 

0.843 

46.6 

7.4 

64.0 

3-4 

17 

0.ZI8 

139-9 

198.3 

164.3 

4.2 

20 

0.829 

48.7 

9-7 

65.8 

3-4 

22 

0.165 

132. 1 

198.3 

Z96.4 

4.3 

25 

o.8z5 

50.9 

ZZ.9 

67.7 

-3.4 

27 

0.2IZ 

"53 

Z97.8 

213.3 

-4.4 

30 

0.800 

53.1 

13-9 

69.8 

-3-4 

32 

0.255 

"93 

Z96.8 

2z8.9 

-4.4 

NOTATION. 


i^ssthe  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the  entire 

apparent  disk  regarded  as  circular, 
f =the  angle  between  the  Sun  and  Earth »  as  seen  from  the  planet. 
6  SB  the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
L^the  brilliancy  of  the  disk.    The  unit  of  L  is  the  amount  of  light  received  by  an  ey^  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter  as 

the  mean  disk  of  the  planet  is  illuminated. 
The  magnitudes  of  the  planet  have  been  computed  from  formulae  given  in  the  Potsdam 

Observations,  vol.  8,  page  366. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 

WASHINGTON  MEAN  TIME. 


Noonu 

Light- 
Time. 

Stellar 

Magni' 

tude. 

P 

A^+t9o* 

^© 

^O"'*© 

^0 

0^ 

m 

• 

0 

• 

• 

• 

• 

Jan.       I 

S17 

—  1.2 

34336 

197.91 

+5-31 

—  4.20 

+    6.03 

14.94 

3 

5.18 

1-3 

342.91 

197.30 

4.94 

3.62 

6-39 

15.89 

5 

519 

1-3 

342.46 

196.48 

4.58 

-  1.04 

6.76 

16.83 

7 

5-21 

1.3 

342.01 

195.77 

4.23 

+  0.54 

7.13 

17.76 

9 

524 

I.S 

341.57 

195-07 

3.88 

3. II 

7-49 

18.70 

II 

5-27 

^1.2 

341.14 

194.38 

+3-55 

+  3.67 

+  7.8s 

19.63 

13 

531 

I.I 

340.73 

193.71 

3.24 

5-21 

8.31 

30.56 

IS 

5-36 

I.I 

340.33 

193.06 

3.94 

6.73 

8.56 

21.49 

17 

•  542 

I.O 

33996 

192.45 

3.66 

8.31 

8.93 

32.42 

19 

5-48 

I.O 

33961 

191. S6 

3.40 

9.66 

9.37 

2334 

ai 

5-55 

-0.9 

33928 

191-31 

-f-2.16 

+H.07 

+  9.61 

24.26 

23 

5.63 

0.9 

33897 

190.80 

1-94 

12.45 

9.96 

35.18 

25 

5-71 

0.8 

338.70 

190.33 

1-75 

13.78 

10.30 

26.10 

27 

S-79 

0.8 

338.45 

189.90 

1.58 

15.07 

10.64 

27.02 

29 

5.89 

0.7 

338.33 

189.53 

1.44 

16.31 

10.98 

27.93 

3» 

S-99 

-0.6 

338.04 

189.30 

+1.33 

+17.51 

+11.31 

28.84 

Feb.     2 

6.09 

0.6 

33789 

188.91 

1.34 

18.66 

11.64 

29-75 

4 

6.  to 

0.5 

337-76  ^ 

188.68 

1. 18 

19.76 

11.96 

30.66 

6 

6.31 

05 

337-66 

188.49 

1.14 

20.83 

12.38 

31-57 

8 

6.43 

0.4 

33759 

188.35 

1. 13 

21.83 

13.60 

32.47 

10 

6.5s  ■ 

-0.4 

337-54 

188.35 

4-1. 13 

+23.79 

+13.93 

SS'3^ 

13 

6.67 

0-3 

337-52 

i88.ao 

I-I5 

23-71 

13.23 

34.28 

14 

6.80 

0-3 

337-53 

188.J0 

1.30 

24-58 

13.54 

35.18 

16 

6.93 

0.2 

337.56 

188.34 

1.37 

25-41 

13.85 

36.08 

18 

7.06 

0.1 

337-63 

188.33 

1.36 

36.30 

14.15 

36-98 

20 

7.30 

—0.1 

337-70 

188.44 

+  1.48 

+26.95 

+14.45 

3787 

23 

7-34 

0.0 

337-81 

188.61 

1. 61 

27.66 

14.74 

38.77 

24 

7.48 

0.0 

337-94 

188.81 

1.76 

28.33 

15.03 

39.66 

26 

763 

+0.1 

338.09 

189.05 

1-93 

28.97 

15.32 

40.SS 

28 

7.78 

0.1 

338.26 

189.32 

3. II 

29-57 

15-60 

41.44 

Mar.      2 

7.93 

-}-0.2 

33845 

189.63 

+2.31 

+30.14 

+15.88 

42.33 

4 

8.07 

0.2 

338.66 

189.98 

253 

30.67 

16.16 

43-22 

6 

8.23 

03 

338.89 

190.35 

3.76 

31-17 

16.43 

44.11 

8 

8.38 

0-3 

339.14 

190.76 

3-00 

31-65 

16.70 

45-00 

10 

8.53 

0.4 

339-41 

191.00 

3-26 

32.10 

16.96 

45.88 

12 

8.69 

+0.4 

339-70 

191.67 

+3.53 

+32.52 

+17.33 

46.77 

14 

8.8s 

0-5 

340.00 

192.16 

3.81 

32.91 

17.48 

4765 

16 

9.00 

o-S 

340.32 

192.68 

4.09 

33.28 

17.73 

48.53 

18 

9.16 

0.5 

340.65 

193.33 

4.39 

33.63 

17.98 

49.41 

20 

932 

0.6 

341.00 

193-79 

4-69 

33.95 

18.33 

50.29 

33 

9.48 

+0.6 

341.37 

194.38 

+5-00 

+34.25 

+18.46 

51-17 

fl4 

9.64 

0.7 

341.75 

194.99 

5-32 

34.53 

18.69 

52-05 

36 

9.80 

0.7 

342.14 

195.6a 

5.65 

34.79 

18.93 

52-93 

38 

9.96 

0-7 

342.55 

196.88 

5-99 

3504 

19.15 

53.81 

30 

10.  la 

0.8 

342.97 

196.95 

6.33 

35.27 

19.37 

54.69 

Apr.      I 

10.28 

+0.8 

343  40 

197.64 

+6.68 

+3548 

+19.58 

55.57 

3 

10.44 

+0.8 

343-84 

198.35 

+7-04 

+35.66 

+19.79 

56.44 
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m 

Central 
Meridian. 

Traadt  of  Zero  Meridian. 

'Soaa. 

k 

Diameter. 

f 

^ 

Q 

Of  Date. 

Of  Intennedi- 
ate  Date. 

tt 

• 

n 

• 

• 

h     m 

h      m 

Jan.        I 

0.999 

16.23 

4.24 

0.02 

243.49 

258.13 

6  57.6 

7  33-5 

3 

0.999 

16.21 

3.98 

0.01 

223.77 

240.63 

8    9.4 

845-3 

5 

I. 000 

16.17 

2.41 

O.OI 

187.76 

223.13 

9  21.2 

9  57.1" 

7 

0.999 

16. 1 1 

2-95 

O.OI 

151.46 

205.61 

10  33.0 

II     8.9 

9 

0.999 

16.02 

4-X7 

0.02 

131.40 

188.09 

II  44.9 

12  20.8 

II 

0.998 

15-93 

5.64 

0.04 

120.90 

170.55 

12  56.8 

13  32.8 

13 

0.996 

1579 

7.18 

0.06 

114.76 

152.99 

14    8.8 

14  44.8 

IS 

0.994 

15.65 

8.73 

0.09 

110.70 

135.41 

15  20.9 

15  57.0 

17 

0.992 

15-49 

10.38 

O.X2 

107.78 

117.80 

16  33.1 

17    9.3 

19 

0.990 

15-31 

XX.80 

0.16 

105,58 

100.16 

17  45.5 

18  21.8 

21 

0.986 

15.12 

X3.«9 

O.30 

103.83 

82.47 

18  58.1 

19  34.4 

» 

«3 

0.984 

14.92 

14.74 

0.24 

102  u(X 

64.75 

20  Z0.8 

20  47.3 

1 

1 

as 

0.980 

14.71 

x6.Z4 

0.39 

101.23 

46.98' 

21  23.8 

32      0.4 

t 

27 

0.977 

14.49 

X7-50 

0.34 

100,32 

29.17 

22  37.0 

23   136 

29 

0-973 

14.26 

18.80 

0.38 

9936 

II.3I 

23  50.3 

31 

o»970 

14.02 

20.05 

0.43 

98.61 

353-40 

0  27.1 

1    3-9 

Feb.       2 

0.966 

13.79 

31.24 

0.47 

97.97 

335.45 

I  40.7 

2    17.6 

4 

0.962 

1355 

32,38 

0.51 

97.42 

317.45 

2  54.6 

3  31.6 

6 

0.959 

'3-30 

23.47 

0.5s 

96.93 

299.40 

4    8.7 

4  45-8 

8 

0.955 

13.06 

24.50 

0.59 

96,51 

281.29 

5  23.0 

6    0.2 

10 

0.951 

12.82 

25,48 

0.62 

96.15 

263.14 

6  37.5 

7  14.8 

12 

0.948 

12.58 

26.41 

0.66 

95.84 

244.94 

7  52.2 

8  29.6 

14 

0.944 

".35 

27.38 

0.69 

95.58 

226,70 

9    71 

9  44.6 

i6 

0.941 

12. II 

28.IX 

0.72 

9536 

208.41 

10  22.2 

10  59.8 

i8 

0.938 

11.88 

38.89 

0.74 

95.19 

190.08 

11  37.5 

12  15.2 

20 

0.935 

11.66 

39.63 

0.76 

95.05 

171.70 

12  53.0 

13  30.8 

22 

0.932 

11.44 

30.31 

0.78 

94.95 

153.28 

14    8.6 

14  46.5 

24 

0.928 

11.22 

30.9s 

0.80 

94.88 

134.83 

15  24.4 

16    2.4 

26 

0.926 

zx.oo 

S^'SS 

0.81 

94.85 

116.34 

16  40.4 

17  18.4 

28 

0.924 

IP.79 

32.11 

0.82 

94.84 

97,82 

17  56.5 

i8  34.6 

Mar.       2 

0.921 

10.59 

32.63 

0.84 

94.86 

79.26 

19  12.8 

19  510 

4 

0.919 

10.39 

33." 

0.84 

94.90 

60.65 

20  29.3 

21     7.5 

6 

0.916 

XO.20 

33-55 

0.85 

94.97 

42.0s 

21  45,8 

22  24.1 

8 

0.914 

10.02 

33-96 

0.85 

95.06 

23.36 

23     2.4 

23  40.8 

10 

0.913 

9.83 

34.35 

0.86 

95.18 

4.67 

0  19.2 

12 

0.91 1 

9.66 

34.70 

0.86 

9531 

345.95 

0  57.7 

I  36.2 

14 

0.910 

9.49 

3502 

0.86 

95.46 

327.20 

2  14.7 

2  53.2 

i6 

0.908 

9.32 

35.32 

0.86 

95.62 

308.43 

3  31.8 

4  10.4 

i8 

0.907 

9.16 

35.58 

0.86 

95.81 

289.63 

4  49.0 

5  27.6 

20 

0.905 

9.0Z 

35.82 

0.85 

96.00 

270.81 

6    6.3 

6  450 

22 

0.904 

8.85 

36.03 

0.85 

96.20 

251.97 

7  23.7 

8    2.5 

24 

0.903 

8.70 

36.32 

0.84 

96.42 

233.10 

8  41.3 

9  20.2 

26 

0.902 

8.56 

36.39 

0.83 

96.65 

214.21 

9  590 

10  37.8 

28 

0.902 

8.43 

36.53 

0.83 

96.90 

195.31 

II  16.6 

11  55.4 

30 

0.901 

8.29 

36.65 

0.82 

97.15 

176.38 

12  34.3 

13  13.2 

Apr.        I 

0.901 

8.16 

36.76 

0.81 

97.41 

157.43 

13  52.1 

14  31.1 

3 

0.900 

d.04 

36.85 

0.80 

97.68 

138.47 

15  XO.I 

15  49.1 

IBghu^ 
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Nooii* 

Light. 
Time. 

Stellar 

Hacni. 

tttde. 

P 

i4^+x8o* 

^e 

^o^'^e 

^0 

<^v 

m 

• 

• 

• 

• 

• 

• 

Apr.      I 

10.28 

+0.8 

34340 

197.64 

+  6.68 

+35.48 

+19.58 

55.57 

3 

XO.44 

0.8 

343.84 

198.35 

7.04 

35.66 

19.79 

56.44 

5 

zo.6z 

0.9 

344.30 

199.08 

7.40 

35.83 

30.00 

57-32 

7 

10.77 

0.9 

344.77 

199.83 

7.76 

35.99 

30.20 

58-19 

9 

IO-93 

Z.O 

345.25 

aOO.59 

8.X3 

36.14 

20.40 

59^o6 

ZI 

ZZ.09 

+1.0 

345.74 

aOZ.37 

+  8.50 

+36.37 

+30.59 

59-94 

13 

ZX.25 

1.0 

346.34 

aoa.z6 

8.87 

36.39 

20.78 

60.81 

15 

ZI.40 

Z.O 

346.75 

aoa.97 

9.25 

36.50 

20.96 

61.69 

17 

1X.56 

Z.Z 

34727 

203.80 

9.63 

36.59 

3X.Z4 

62.56 

19 

ZZ.72 

X.Z 

347.80 

304.64 

10.01 

36.67 

21.31 

63.44 

az 

11.88 

+1.1 

348.33 

205.49 

+10.40 

+36.74 

+21.48 

6431 

^3 

Z2.04 

z.a 

348.88 

206.3s 

X0.78 

36.80 

3Z.64 

65.18 

as 

Z2.Z9 

i.a 

349.44 

207.33 

XZ.17 

36.85 

3Z.8o 

66.06 

27 

"•35 

Z.a 

350.00 

208.12 

11.56 

36.88 

3Z.96 

66.93 

89 

Z2.50 

z.a 

350.57 

309.03 

XX.95 

36.90 

33.XZ 

67.80 

May      I 

Z2.66 

+1.3 

351.15 

209.95 

+12.34 

+36.91 

+32.25 

68.68 

3 

I2.8Z 

1.3 

351.74 

2Z0.88 

13. 73 

36.93 

33.38 

6955 

5 

12.96 

"^'Z 

352.33 

2zi.8a 

13.11 

36.91 

32.5Z 

70.42 

7 

13. 1  z 

1.3 

352.93 

212.78 

13.48 

36.89 

32.64 

71-30 

9 

Z3.26 

1.4 

353-54 

213.74 

13-87 

36.86 

32.76 

72.17 

II 

13-41 

+1.4 

354.15 

214.73 

+U.25 

+36.83 

+32.88 

73-04 

13 

X3.56 

1.4 

354.77 

215.71 

14.63 

36.77 

33.99 

73-93 

15 

13.7X 

1.4 

355.40 

2X6.7X 

15.00 

36.71 

3309 

74-79 

»7 

13.85 

1.4 

356.03 

21773 

1537 

36.64 

33.19 

75-67 

19 

Z4.00 

1.5 

356.67 

218.75 

15^74 

36.56 

33.28 

76.54 

21 

14.14 

+1.5 

357.31 

21979 

+16.IX 

+36.48 

+33.37 

77-43 

23 

Z4.a8 

1.5 

357.96 

330.84 

X6.48 

36.39 

33.45 

78.30 

25 

14.42 

1.5 

358.6X 

33Z.89 

X6.84 

36.39 

23.53 

79-17 

37 

14.56 

X.5 

359.26 

333.96 

1719 

36.17 

33.60 

80.05 

29 

14.70 

1.6 

359.92 

334.04 

17.54 

36.04 

33.66 

80.93 

31 

14.84 

+1.6 

0.58 

225.13 

+17.88 

+35.91 

+33.73 

81.80 

June     2 

14.97 

1.6 

1.25 

226.23 

X8.33 

35.77 

23.77 

82.68 

4 

15-M 

z.6 

z.9a 

227.34 

18.55 

35.62 

33.82 

83.56 

6 

15-24 

1.6 

2.59 

228.46 

X8.88 

35.46 

33.86 

84.45 

8 

15.37 

1.6 

3-27 

229.59 

X9.3X 

35.30 

33.89 

85.33 

10 

15.50 

+X.6 

3.95 

230.73 

+19.53 

+35-13 

+33.92 

86.21 

12 

15.6a 

X.6 

4.63 

231.88 

19.84 

34.95 

33.94 

87.10 

14 

15.75 

1.7 

* 

5.31 

233.04 

20.  Z4 

34.75 

33.96 

87.98 

16 

15.88 

X.7 

5.99 

234.2  z 

20.43 

34.55 

3397 

88.87 

18 

16.00 

X.7 

6.68 

235.39 

ao.72 

34.34 

33.98 

8975 

20 

z6.ia 

+1.7 

7.37 

336.58 

+31. 00 

+34.12 

+33.98 

90.64 

22 

16.24 

1.7 

8.06 

237.78 

2Z.27 

33.89 

33.97 

91.53 

24 

16.36 

x.7 

8.75 

238.99 

21.54 

3365 

33.96 

92.42 

26 

Z6.48 

x.7 

9.45 

240.21 

3x.8o 

33.41 

33.94 

9331 

^% 

16.59 

x.7 

10.15 

241.44 

32.05 

33.16 

33-91 

94.20 

30 

Z6.7Z 

+X.8 

10.84 

242.67 

+33.39 

+32.90 

+33.88 

95.10 

July     2 

Z6.82 

+1.8 

"•53 

243.92 

+33.5X 

+32.63 

+33.84 

95-99 

[Bph  14] 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 

WASHINGTON  MEAN  TIME. 


a 

Cnitnd 
Meridian. 

Transit  of  Zero  Meridian. 

Noon. 

k 

Diameter. 

i 

q 

Q 

Of  Date. 

Of  Intennedi- 
Bte  Date. 

ft 

• 

It 

• 

• 

h     m 

h     m 

Apr.        I 

0.901 

8.x6 

36.76 

0.81 

97.41 

157.43 

13  52.1 

14  31.1 

3 

0.900 

8.04 

36.85 

0.80 

97.68 

138.47 

15  10.x 

15  49.1 

5 

0.900 

7.93 

36.92 

0.79 

97-96 

119.49 

x6  28.1 

17     71 

7 

0.899 

7.80 

36.97 

0.78 

98.35 

100.49 

17  46.2 

18  25.3 

9 

0.899 

7.68 

37.00 

0.77 

98.54 

81.46 

19    4.4 

19  43.6 

II 

0.899 

7.57 

37-03 

0.76 

98.84 

62.43 

20  22.7 

31      1.8 

13 

0.899 

7.46 

37-03 

0.75 

99.14 

43.37 

21  40.9 

33    30.1 

15 

0.899 

736 

37-02 

0.74 

99.45 

24.31 

22  59.2 

23   38.4 

17 

0.899 

7.36 

3700 

0.73 

99.76 

5.23 

0    17.6 

19 

0.900 

7.X6 

36.97 

0.73 

100.08 

346.14 

0  56.9 

I    36.1     • 

21 

0.900 

7.06 

36.93 

0.71 

100.40 

327.04 

2  15.4 

2    54.7 

23 

0.900 

6.97 

36.86 

0.70 

100.73 

307.92 

3  34.0 

4  13.3 

25 

0.900 

6.88 

36.79 

0.68 

X01.04 

388.79 

4  52.6 

5  31-9 

27 

0.90X 

6.80 

36.70 

0.67 

101.36 

369.64 

6  XI.3 

6  50.7 

99 

0.90X 

6.7X 

36.60 

0.66 

XOX.68 

350.48 

7  30.1 

8    9-5 

May        I 

0.903 

6.63 

36.50 

0.65 

103.01 

23131 

8  48.9 

9  28.3 

3 

0.903 

6.55 

36.39 

0.64 

103.34 

313.13 

10    7.7 

10  47-1 

5 

0-903 

6.48 

36.37 

0.63 

XO3.67 

193.93 

IX  26.6 

13     6.1 

7 

0.904 

6.40 

36.14 

0.63 

103.99 

173.71 

12  45-6 

13  25.1 

9 

0.904 

6.33 

36.00 

0.60 

103.31 

154.49 

14    4.7 

14  44.2 

II 

0-905 

6.36 

35-85 

0.59 

103.63 

135-26 

15  23.7 

16    3.3 

13 

0.906 

6.19 

35.69 

0.58 

103.95 

116.02 

16  42.7 

17  33.3 

15 

0.907 

6.13 

35-53 

0.57 

104.37 

96.76 

x8    X.9 

18  415 

17 

0.908 

6.06 

35.36 

0.56 

104.59 

77.49 

19  31. X 

30      0.7 

19 

0.909 

6.00 

35.18 

0.55 

104.90 

58.33 

30  40.3 

31   30.0 

31 

0.910 

5-94 

3500 

0.54 

105.31 

38.94 

21    59.6 

22  39-3 

23 

0.910 

5.88 

34.8X 

0.53 

105.51 

19.65 

33    19.0 

33    58.6 

25 

0.91  X 

5.82 

34.61 

0.53 

105.81 

0.34 

038.3 

27 

0.9x3 

5-76 

34.41 

0.50 

106. 1 1 

341.03 

X  18.0 

1  57-7 

39 

0.9x4 

5-71 

34.20 

0.49 

XO6.4O 

321.69 

2   37.5 

3  17.2 

31 

0.9x5 

5.66 

33-99 

0.48 

X06.69 

302.35 

3  57-0 

4  36.7 

June      3 

0.916 

5.6X 

33.77 

0.47 

XO6.98 

383.00 

5  16.5 

5  56.3 

4 

0.917 

5-56 

33.54 

0.46 

XO7.36 

263.64 

6  36.1 

7  15.9 

6 

0.9x8 

5-51 

33.31 

0.45 

*07.54 

244.27 

7  55.7 

835.5 

8 

0.919 

5-46 

33.08 

0.44 

107.81 

224.90 

9  15.3 

9  55.1 

lO 

0.930 

5.42 

32.84 

0.43 

108.08 

205.52 

10  35.0 

XI  14.9 

13 

0.931 

5.37 

32.60 

0.43 

108.34 

186.12 

II  54.8 

12  34.7 

14 

0.933 

5-33 

32.36 

0.41 

108.59 

166.71 

13  14.6 

13  54.6 

i6 

0.934 

529 

32. IX 

0.40 

X08.84 

147.29 

1434.5 

15  14.5 

i8 

0.925 

5-25 

31.85 

0.40 

X09.08 

127.86 

15  54.4 

16  34.3 

20 

0.936 

5-21 

31.59 

0.39 

109-31 

108.43 

17  14.3 

17  54.2 

33 

0.937 

5-17 

31.32 

0.38 

10954 

88.99 

x8  34.3 

19  14-2 

24 

0.938 

5.13 

31-05 

0.37 

X09.76 

69.54 

19  54.2 

30  34.3 

36 

0.930 

509 

30.78 

0.36 

109.97 

50.07 

31    14.3 

21  54-2 

sS 

0.931 

5.06 

30.51 

0.35 

XXO.17 

30.60 

33  34.3 

23  14.3 

30 

0.933 

5.02 

30.24 

0.34 

1x0.37 

XI. 12 

n  54.3 

July       3 

0.933 

4.99 

39.96 

0.33 

no.  56 

351.62 

0  34-4 

I  14.5 

[Bph  14) 
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SATELLITES  OF  MARS,  1914. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  J£ARS,  AT  DATE  OF  OPPOSITION, 
JANUARY  s,  1914,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


North 


Pliobos. 

Ddmos. 

IMe. 

Posifcioa  Angle 
ol  Apsis. 

Apfian&t  Dis- 
tance at  Apsis. 

Date 

ForitkmAngk 
of  Apab. 

Apparent  DiK- 
tanoe  at  Apsis. 

d 

Jan.     z 

az 

Feb.  zo 

• 

a5i-9 
a47-6 

245-8 

ao.8 

19-4 
z6.4 

d 

Jan.     z 

az 

Feb.  zo 

• 

a5i-9 

a47.6 

345-8 

5a.a 
48.8 

41.3 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


Phobos. 

DdmoB. 

d      h 

d       h 

d 

h 

d       h 

d      h 

Jan.     z    3.7  W. 

Jan.    17  21.5  E. 

Feb.     3 

15.1  W. 

Jan.      a  12.7  W. 

Jan.    30  21.7  E. 
Feb.     I  19.2  W. 

a    6.5  E. 

19    0.2  W. 

4 

17.9  E. 

4  lo.o  E. 

3    9-3  W. 

ao    3.0  E. 

5 

20.7  W. 

6    7-5  W. 

3  16.6  B. 

4  la.i  E. 

ai    5.8  W. 

6 

335  E. 

8    4.8  E. 

5  14.0  W. 

5  14.9  w. 

aa    8.6  E. 

8 

a.3  W. 

zo    2.3  W. 

7  11.4  B. 

6  17.7  E. 

33  11.4  W. 

9 

5.1  E. 

zz  23.6  E. 

9    8.9  W. 

7  20.5  W. 

a4  14- 1  H. 

zo 

7.9  W. 

13  ai.o  W. 

iz    6.3  B. 

8  23.a  E. 

a5  16.9  W. 

•       II 

10.7  E. 

15  18.4  E. 

X3  3.7  y. 

10    2.0  W. 

26  19.7  E. 

12 

13.5  w. 

17  15.8  W. 

Z5    1.2  E. 

II    4.8  E. 

a7  22.5  W. 

13 

16.3  E. 

19  13.2  E. 

z6  aa.7  W. 

12    7.6  W. 

39    1.3  E. 

14 

19.1  W. 

21  10.7  W. 

z8  ao.i  B. 

13  10.4  E. 

30    4.1  w. 

15 

21.9  E. 

33    8.0  E. 

ao  17.6  W. 

14  13.2  W. 

31    6.9  E. 

17 

0.6  W. 

«5    5.5  W. 

22  15.0  B. 

15  16.0  E. 

Feb.     I    9.7  W. 

18 

3-4  E. 

a7    2.9  E. 

34  ia.5  W. 

16  18.8  W. 

2  12.5  E. 

19 

6.2  W. 

39    0.3  W. 

26  lo.o  B. 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given,  and  for 
Beimos  every  third;  the  intermediate  ones  may  be  found  by  adding  multiples  of 
the  period  of  the  satellite. 

Sidereal  period  of  Phobos,  7^  39™  i3*.85.  Sidereal  period  of  Deimos,  30^ 
I/"*  54».86. 

[Bphz4) 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER. 

WASHINGTON  MEAN  TIME. 


Noon 

• 

Uffht- 
Tbne. 

Stdlar 

Macni- 

tudc 

P 

A0+x8o* 

% 

Xq+iSo* 

^0 

m 

• 

• 

• 

• 

• 

Feb. 

13 

50.Z6 

-J.5 

344.01 

Z69.76 

—0.70 

166.20 

-0.73 

20 

49.8Z 

1-5 

34346 

171.36 

0.63 

Z66.80 

0.70 

27 

49-38 

i-S 

343.93 

172.92 

0.56 

167.41 

0.67 

Mar. 

6 

48.88 

1-5 

343.43 

174.44 

0.50 

168.OZ 

0.64 

13 

48.31 

Z.6 

341.95 

175.91 

0.43 

z68.6z 

0.61 

ao 

47.67 

-Z.6 

341.51 

177.33 

-0.37 

169.21 

-0.57 

27 

46.97 

z.6 

341.10 

178.68 

0.30 

169.82 

0.54 

Apr. 

3 

46.2Z 

1-7 

340.72 

179.95 

0.24 

170.42 

0.51 

10 

45-41 

1-7 

340.38 

181.14 

0.17 

171.03 

0.48 

17 

44.57 

z.8 

340.07 

182.24 

O.ZZ 

171.64 

0.45 

a4 

4370 

-X.8 

33980 

183.24 

—0.05 

Z72.24 

— 0.4Z 

May 

I 

42.80 

z.8 

33956 

184.12 

0.00 

173.85 

0.38 

8 

4Z.88 

1.9 

33936 

184.89 

+0.05 

173.46 

0.35 

15 

40.96 

1.9 

33919 

185.53 

0.10 

174.07 

0.32 

22 

40.05 

2.0 

339.06 

186.03 

0.15 

174.67 

0.29 

29 

39-15 

—2.0 

338.97 

186.38 

+0.19 

175.28 

—0.25 

June 

5 

38.28 

2.1 

338.93 

186.58 

0.23 

175.89 

0.22 

12 

37-45 

2.Z 

338.91 

186.63 

0.36 

176.50 

0.19 

19 

36.67 

2.2 

338.93 

186.52 

0.29 

177.11 

0.15 

26 

3596 

2.2 

338.99 

186.25 

0.31 

177.73 

0.12 

July 

3 

35-3* 

-2.3 

339.09 

185.84 

+0.32 

178.34 

—0.09 

10 

34.76 

«-3 

339.33 

185.29 

0.33 

178.95 

0.06 

X7 

34.30 

2.3 

339.40 

184.62 

0.33 

179.56 

—0.02 

34 

33-95 

3-4 

339.60 

183.84 

0.32 

180.  z8 

+0.01 

31 

33-71 

3-4 

339.83 

182.99 

0.3Z 

180.79 

0.04 

Aug. 

7 

33-59 

-2.4 

340.07 

Z82.09 

+0.30 

Z8Z.40 

+0.08 

X4 

33-59 

3-4 

340.33 

z8z.z8 

0.28 

Z82.02 

O.ZZ 

2Z 

33-7« 

3-4 

340.57 

Z80.29 

0.26 

182.63 

O.Z4 

28 

33-94 

3-4 

340.82 

179-44 

0.24 

183.35 

0.17 

Sept. 

4 

34-89 

•-3 

341.05 

178.67 

0.2  z 

183.87 

0.21 

zz 

34.75 

-2.3 

341.35 

Z78.OZ 

+0.19 

184.48 

+0.24 

z8 

35-32 

«.3 

341.41 

177-48 

O.Z7 

185.10 

0.27 

as 

35.95 

».a 

341.53 

177.09 

0.Z5 

185.72 

0.3Z 

Oct 

2 

36.66 

a^ 

341.60 

176.85 

0.Z3 

186.34 

0.34 

9 

37-44 

2.2 

341.62 

Z76.78 

0.12 

186.96 

0.37 

z6 

38.27 

—2.1 

341.60 

Z76.87 

+O.ZZ 

187.58 

+0.40 

23 

39.X3 

2.Z 

341.53 

Z77.Z2 

O.ZZ 

188.20 

0.44 

30 

40.02 

2.0 

341.40 

177.53 

O.ZZ 

188.82 

0.47 

Nov. 

6 

40.93 

2.0 

341.33 

178.08 

O.Z2 

189.44 

0.50 

13 

41.83 

«-9 

341.02 

178.78 

0.Z3 

190.06 

0.54 

20 

42.72 

-X.9 

340.78 

179.61 

+0.15 

Z90.68 

+0.57 

27 

43-^ 

1.8 

340.50 

180.57 

0.Z7 

Z91.30 

0.60 

Bee. 

4 

44-44 

Z.8 

340.20 

181.64 

0.20 

Z9Z.92 

0.63 

zz 

45-34 

«-7 

339.88 

z82.8z 

0.24 

193.55 

0.67 

z8 

46.00 

«-7 

339*54 

184.08 

0.28 

19317 

0.70 

«S 

46.70 

-1.7 

339.19 

185.43 

+0.33 

193  A) 

+0.73 

3a 

47.34 

-Z.7 

338.84 

186.84 

+0.36 

194.43 

+0.76 

84368*- 

Z9Z4 40 

CBph 

M) 
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JUPITER,  1914. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER. 

WASHINGTON  MEAN  TIME. 


Bqua- 

torial 

Diameter. 

Excess  d 
Eouat. 

Diameter 

over 

Pofatf. 

• 

t 

9 

Q 

Central  Meridiui. 

Noon. 

BqtMtorul 
Resioii. 

Gnat  Red 
3pot. 

OomctsQB 
forPhMe. 

It 

11 

• 

$t 

• 

• 

• 

• 

Feb. 

13 

33-20 

2.02 

3-56 

0.03 

254.63 

338.86 

23356 

+0.06 

ao 

33-43 

2.03 

4-55 

0.05 

254-38 

352.77 

304.13 

0.09 

27 

33-72 

2.05 

5.51 

0.08 

254-06 

16.77 

174.76 

0.13 

Mar. 

6 

34.07 

2.07 

6.43 

O.IZ 

253-71 

40.86 

145.48 

a  18 

13 

34.47 

2.09 

7-30 

0.Z4 

253-35 

65.04 

z  16.39 

0.23 

20 

34.93 

2.1a 

8.11 

0.Z7 

2530X 

89-31 

87.30 

+0.39 

27 

35-45 

2.15 

8.86 

o.az 

353.69 

113.69 

58.31 

0.34 

Apr. 

3 

36.03 

2. 19 

9-53 

o.a5 

353.40 

138.18 

29.33 

0.39 

10 

36.67 

2.23 

ZO.12 

0.29 

252.13 

163.78 

0.57 

Ow|4 

17 

37-36 

2.27 

10.61 

0.3a 

351.89 

187.49 

331-92 

0.49 

24 

38.11 

2.31 

11.00 

0.35. 

351.69 

212.33 

303.39 

+O.S3 

May 

z 

38.91 

2.36 

IZ.28 

0.38 

251-52 

337.39 

274.99 

0.55 

8 

39-76 

2.41 

"44 

0.40 

251-39 

363.38 

346.71 

0.57 

15 

40.65 

2.47 

11.47 

0.41 

251.30 

387.60 

218.57 

0.57 

22 

41.58 

2.52 

H.36 

0.4Z 

35Z.36 

312.96 

190.56 

0.56 

29 

42.53 

2.58 

II. zo 

0.40 

351.36 

338.46 

162.69 

+0.5* 

June 

5 

43-50 

a. 64 

ZO.69 

0.38 

251-32 

4.09 

134.95 

0.50 

. 

12 

44.46 

a. 70 

10.13 

0.3s 

251-43 

39.85 

107.35 

0.45 

19 

45-41 

2.76 

9.41 

0.31 

251.61 

55-73 

79.87 

0.39 

26 

46.31 

2.81 

8.54 

o.a6 

351.86 

81.73 

52.50 

0.32 

July 

3 

.47-15 

2.86 

7-51 

o.ao 

353.30 

107.83 

25.24 

+0.25 

10 

.47-91 

3.91 

6.3s 

0.14 

353.69 

134.03 

358.06 

0.18 

17 

48.5s 

2.95 

5.07 

0.09 

25339 

Z60.37 

330.95 

0.11 

24 

49-05 

2.98 

3.68 

0.05 

254.49 

Z86.56 

303.88 

0.06 

•* 

31 

49.40 

3.00 

a.aa 

0.0a 

356.88 

3Z3.86 

276.82 

-ho.03 

Aug. 

7 

4958 

301 

0.7a 

0.00 

368.22 

239.14 

249-73 

0.00 

14 

49-58 

301 

0.86 

0.00 

58.66 

265.35 

222.58 

0.0a 

) 

21 

49.40 

300 

2.35 

0.02 

67.68 

291-47 

195.34 

— o.o« 

28 

49.06 

2.98 

3-8t 

0.05 

69.90 

317.47 

167.98 

0.06 

Sept. 

4 

48.56 

2.95 

5-19 

o.zo 

71.00 

343-32 

140.47 

O.I3 

II 

47.92 

2.91 

6.47 

0.Z5 

71.71 

9.00 

112.80 

—0.18 

18 

47-17 

2.86 

7.6a 

0.2Z 

73.33 

34.50 

84.94 

0.35 

2.5 

46.33 

2.81 

8.63 

0.26 

73.60 

59.80 

56.88 

0.33 

Oct. 

2 

45-42 

2.76 

9-49 

0.31 

73.88 

84.90 

28.62 

0.39 

9 

44.48 

2.70 

10.  z8 

0.3s 

73-08 

Z09.80 

0.17 

0.45 

16 

.  43-52 

2.64 

Z0.7Z 

0.38 

73-20 

134.51 

331.52 

— 0.S© 

23 

42.56 

2.58 

ZZ.09 

0.40 

73.25 

159-03 

302.68 

053 

• 

30 

41J61 

2.53 

11.30 

0.40 

73-25 

183.38 

273.68 

0.55 

Nov. 

6 

40J69 

2.47 

XI. 36 

0.40 

73.30 

207.57 

244.52 

0.56 

13 

39.81 

2.42 

ii.a9 

0.38 

73" 

331.63 

2Z5.21 

0.55 

20 

38.98 

2-37 

11.08 

0.36 

73.98 

255.55 

185.77 

-0.53 

27 

38.20 

2.32 

10.74 

0.33 

73.83 

379.36 

156.23 

0.50 

pec. 

4 

37.48 

2.27 

io.a9 

0.30 

72.64 

303-07 

126.59 

0.46 

IZ 

36.81  , 

a. 23 

9-74 

0.27 

72.45 

326.71 

96.87 

0.41 

18 

36.20 

2.20 

9.10 

0.23 

72.25 

350.29 

67.08 

0.36 

* 

25 

35.^ 
35-18 

2.16 

8.38 

0.19 

73.06 

13-81 

37.25 

-0.31 

32 

2.13 

7-59 

o.'S 

71.89 

3730 

7-39 

—0.35 
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BPHEMERIS  FOR   PHYSICAL  OBSERVATIONS  OF  JUPITER.   EQUA- 
TORIAL REGION. 


WASHINGTON  MEAN  TIME. 

IVuMitof  Zero 
Mcridka. 

Interval 

between 

oBCCCiiiire 

Tnnsits. 

T»nsitolZero 
Meridiui. 

Interval 

between 

Siiccffwive 

Thuuhs. 

TnocitolZero 
Mcridkn. 

Interval 

between 

Succenhre 

Transits. 

Feb. 

d     h      m 

17    3  X7-33 
X9    4  30.46 

3X     5  43-5« 
33    6  56.69 
35    8    9.79 

h      m 
9  50.63 

d     h      m 

June       3  z8  3x.o8 

5  19  33  41 

7  «o  45-73 

9  21  58.03 

IX  33  XO.31 

h      m 
9  50.47 

d    h      m 
Sept.      18    8  54.32 
30  xo    6.83 

33  zz  19.36 

34  13  31.93 
36  X3  44.51 

h      m 
9  50.50 

Biar. 

37    9  33.88 

I  10  35-95 
3  XI  49-01 
5  13    a-o6 
7  X4  15-09 

9  50.63 

14      0  S3. 58 

z6    X  34.83 
x8    3  47.07 
30    3  59.29 
33    5  11.50 

9  50.45 

38  X4  57.13 

30  16    9.77 

Oct.        3  17  33.44 

4  18  35.14 

6  19  47.86 

9  50.53 

9   15   38.XZ 

ZZ  z6  4Z.Z3 
Z3  Z7  54.  Z3 
Z5  Z9    7.Z0 
Z7  30  30.06 

9  50.60 

34    6  33.69 

26    7  35.87 

38    8  48.03 

30  10    0.18 

July        3  IX  13.33 

9  50.44 

8  31    0.61 
xo  33  13.39 

13    33   36.19 

15   0  39.03 

17    X  51.87 

'  9  50.5s 

Z9  3Z  33. oz 

3Z   33   45.95 

23  23  58-87 

36    z  Z1.77 

38      3   34.66 

9  50.59 

4  13  34.44 

6  13  36.5s 

8  X4  48.65 

XO  16    0.74 

13    17    13.83 

9  50.42 

19    3    4.75 
31     4  Z7.65 

23    5  30.57 
25    6  43-5X 
37     7  56.47 

9  50.58 

Apr. 

30    3  37-54 
I    4  50-40 
3    6    3.34 

7    8  38^88 

9  50.57 

14   18  34.90 
16   19  36.96 
18   30  49.03 
30  33      Z.07 
33    23    I3.X3 

9  50.41 

29    9    9-45 
3Z  zo  33.46 

Nov.       3  zz  35.49 

4   X3  48.54 

6  14    1.60 

9  50.60 

9    9  41.68 
zz  zo  54.47 
Z3  Z3    7.34 

IS  13  19.99 

Z7  Z4  3273 

9  50.56 

35      0  35.16 
37      I   37.30 
29      3   49.34 

31    4    i.»8 
Aug.        2     5  13.33 

9  50.4X 

8  15  14.68 
10  16  37.78 

13    17   40.90 

14  x8  54.04 
z6  30    7. 19 

9  50.69 

19  15  45.45 
3Z  x6  58.15 

33  z8  Z0.84 

35  19  33.51 

27   30  36.16 

9  50.54 

4    6  35.36 

6    7  37.40 

8    8  49.44 

10  10    1.50 

13  XX  13.57 

9  50.41 

18   31    30.35 
30   33   33.53 
33    33    46.73 
25      0   59.93 
37      3    13.13 

9  50.63 

BCay 

39  3Z   48.80 
I   33      Z.42 

4    0  14.03 
6    x  36.6z 
8    3  39.  z8 

9  50.53 

14  13  35.65 

16  13  37-75 
z8  14  49.86 
30  16     X.99 
33  17  14.14 

9  50.42 

39    3  36.36 
Dec.        I    4  39.60 

3    5  52-85 
5    7    6.11 

7    8  19.38 

9  50.65 

10    3  5Z.74 
Z3    5    4.28 
Z4    6  z6.8o 
z6    7  39.3  z 
z8    8  4Z.80 

9  50.51 

34  x8  26.33 
36  19  38.53 
38  30  50.74 
30  33    3.99 
Sept.       I  33  Z5.26 

9  50.44 

9    9  32.66 
XX  10  45-95 
X3  "  59-25 
15  13  12.56 
17  14  25.87 

9  50.66 

20    9  54.27 
33  zz    6.73 

34   X3    Z9.16 

26  13  31.58 
28  14  43.98 

9  50.49 

4    0  27.55 

6    z  39.87 

8     3  53. 2Z 

10    4    4.58 

13    5  X6.97 

9  50.46 

19  15  39-19 
3z  16  53.5Z 

23  18    5.84 
35  19  19.18 

37   30  33.53 

9  50.66 

June 

30  15  56-36 
I  17  8.73 

9  50.48 

14    6  39.39 
16    7  4X.84 

[BphMl 

9  50.49 

39  31  45-86 
31  33  59.31 

9  50.67 
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EPHEMERIS  FOR  PHYSICAIv  OBSERVATIONS  OF  JUPITER.  GREAT 

RED  SPOT. 

WASHINGTON  MEAN  TIME. 


Tranait  of  Great  Red 
Spot. 

Interval 

between 

Sucocacive 

Transit  of  Great  Red 
Spul. 

Interval 

between 

Succcaeive 

Transits. 

Transit  of  Great  Red 
Spot. 

Interval 
between 

Tiansits. 

d    h      m 

Feb.   15    5    8.19 
17    6  47.21 
19    8  26.23 
21  10    5.23 
23  11  44-22 

h      m 
9  55-80 

d     h      m 

June       2  18  37.69 

4  20  15.89 
6  2Z  54.07 
8  23  32.24 

II    I  10.39 

h      m 
9  55-64 

d     h      m 

Sept.     18    7  35.54 

20     9  13.90 
22   10  52.30 
24  13  30.73 
36  14     9.19 

h      m 
9  55-^ 

25  13  23-19 
37  15    2.14 

liar.     I  16  41.09 

3    18  30.03 

5  19  58-94 

9  55-79 

13      2   48.53 

15     4  26.65 

17    6    4.75 
19    7  43.84 
21    9  20.91 

9  55-63 

38  15  47  67 

30  17  26.17 

Oct.         2  19    4.70 

4  20  43  26 

6  33  31.85 

9  55/5 

7  21  37-85 
9  33  16.74 

13  0  55.63 

14  3  34.48 
16    4  13-33 

9  55-78 

33  10  58.96 
35  12  37.00 
27  14  1503 

29  IS  53-04 

July        I  17  31.04 

9  55-61 

9    0    0.47 
II     I  39.11 
13     3  17-78 
IS    4  56.47 
17     6  35.19 

9  55-7.' 

18    5  52.16 
30    7  30.98 

33  9    9.78 

34  10  48.57 

36   13   37.34 

9  5576 

3  19    9-03 
5  20  47.00 

7  33  34.96 

10    0    2.91 

Z3      Z   40.85 

9  5560 

19    8  13.94 
31    9  53.71 
33  II  31.50 

25  13  10.31 
27  14  49.14 

9  55-75 

38  14    6.10 

30  15  44-84 

Apr.     I  17  33.57 
3  19    3.28 
5  30  40.98 

9  55-75 

Z4    3  18.78 
z6    4  56.70 
18    6  34-62 
20    8  13.53 
22    9  50.43 

9  55-59 

29  16  28.00 

31  18    6.88 

Nov.       3  19  45.78 

4  31    34.70 

6  33    3.63 

9  55  7: 

7  22  19.66 

9  23  58-32 
12    I  36.97 

14    3  15-60 
16    4  54.2X 

9  55-73 

34  II  38.33 
36  13    6.33 
38  14  44.11 
30  16  33.00 
Aug.        I  17  59.89 

9  55-58 

9    0  42.58 
iz    3  3Z.55 
13    4    0.5s 
15    5  39  56 
17    7  18.58 

9  55-79 

18    6  33.81 
30    8  XI.39 

32      9  49.96 

34  I z  38. 5Z 
36  13    7.04 

9  55-72 

• 

3  19  37.78 

5  31    15.68 

7  22  53.58 
10    0  31.49 

13      3      9.41 

9  5558 

19    8  57.61 

31    10  36.66 
23    "    15.73 
35   13   54.81 

27    15  33-90 

9  55-*^ 

38  X4  45.56 

30  16  34.06 

May     3  18    3.54 

4  19  41. oz 

6  3z  19.46 

9  55-70 

14    3  47-34 
16    5  25.29 

z8    7    3.26 

30    8  41.35 

22  10  19.26 

9  55-59 

39   17    13.00 

Dec.        I  18  53.13 

3   30  31.35 

5  33  10.39 
7  23  49-53 

9  55  & 

8  23  57.89 
II    0  36.30 
Z3    2  14.70 
15    3  53-08 
17    5  31-44 

9  55-68 

24  II  57.29 

26  13  35-34 

38  15  13.41 

30  16  51.51 

Sept.       I  18  39.63 

9  55-61 

10    I  38.69 

13  3     7.86 

14  4  47.04 
16    6  36.23 
18    8    5.43 

9  55  ^S 

19    7    978 
3z    8  48.10 
33  10  26.41 

35    X2      4.70 
37    13   42.97 

9  55-67 

f 

3  20    7.78 

5  21  45-95 

7  23  24.15 

10    I    3.37 

12    2  40.62 

9  55-63 

30    9  44-6i 

33  I z  33.81 

34  13    3.03 
36  14  43.23 
28  16  21.44 

9  SS-^ 

39    X5   3Z.23 

3Z  16  59.47 

9  5565 

14    4  18.90 
16    5  57-21 

9  55-66 

30  18    0.66 
33  19  39.88 

9  55-«4 
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Jupiter  is  in  opposition  August  lo,  1914,  but  at  this  date  the  Earth  is  very 
near  the  planes  of  the  orbits  of  the  satellites,  and  hence  the  apparent  orbits  approxi- 
mate straight  lines.  For  this  reason  the  diagram  of  the  apparent  orbits  is  not 
given. 

The  ephemeris  of  the  four  brighter  satellites  of  Jupiter  is  given  on  pages  634- 
655,  each  month  occup3dng  two  pages,  which  contain,  respectively,  the  times  of 
the  phenomena  and  the  diagrams  of  the  configurations.  The  latter  are  given  for 
each  day,  Jupiter  being  represented  by  a  light  disk,  0>  i^  the  center  of  the  page, 
and  the  relative  positions  of  the  satellites  at  the  Washington  time  stated  above 
the  diagrams  being  indicated  by  dots.  The  designation  of  each  satellite  is  shown 
by  a  numeral  placed  to  the  right  or  left  of  the  dot,  according  as  the  motion  of  the 
satellite  at  the  instant  in  question  is  toward  the  east  or  toward  the  west,  the  motion 
being  always  toward  the  numeral.  In  constructing  the  diagrams  the  latitudes  of 
the  satellites  are  always  considered  zero,  except  where  two  or  more  of  them  chance 
to  be  at  nearly  the  same  distance  from  the  planet,  when  they  are  placed  one  above 
the  other,  according  to  their  apparent  latitudes.  If,  at  the  epoch  of  any  config* 
uration,  one  or  more  satellites  are  projected  on  the  disk  of  the  planet,  that  phe- 
nomenon is  indicated  by  a  light  disk  O*  at  the  left-hand  side  of  the  page;  and  if 
any  satellites  are  invisible  on  account  of  being  occulted  behind  the  disk  of  the 
planet,  or  eclipsed  by  its  shadow,  that  circumstance  is  indicated  by  a  dark  disk,  • , 
at  the  right-hand  side  of  the  page.  In  both  cases  the  annexed  numerals  serve  to 
point  out  which  satellites  are  thus  rendered  invisible. 

The  differential  coordinates  of  the  sixth  and  seventh  satellites  will  be  found 
on  pages  632  and  633. 

MEAN  SYNODIC  PERIODS  OF  THE  SATELUTES. 


d    h    m       8 
I.       I  18  28  35.945 

II-  3  13  17  53-735 
in.  7  3  59  35854 
IV.    16  x8    5    6.938 


»  1.76986048 

—  3-55409416 

«  7.16638790 

«  16.753  552  41 


d  h   m      8  d 

V.     o  II  57  27.635     =s     0.498  236  52 

VI.  »a66.oo 

VII.  —276.67 
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SATEI^UTE  V. 


WASHINGTON  MEAN  TIMB  OF   EVERY  TWENTIETH  GREATEST  ELONGATICW. 


d 

h 

d 

h 

d 

h 

d 

h 

May 

20 

14.9 

E. 

Aug. 

18 

6.7 

E. 

May 

20 

8.9 

W. 

Aug. 

18 

12.7    w. 

3« 

14.0 

E. 

28 

17.8 

E. 

30 

8.0 

w. 

28 

II.8    W. 

June 

9 

131 

E. 

Sept. 

7 

16.9 

E. 

June 

9 

7x 

w. 

Sept. 

7 

X0.9    W. 

19 

12 .2 

E. 

17 

16.0 

E. 

^9 

6.2 

w. 

17 

10.0    W. 

29 

"•3 

E. 

27 

151 

E. 

29 

17-3 

w. 

»7 

9.1    W. 

July 

9 

X0.4 

E. 

Oct. 

7 

14.2 

E. 

July 

9 

16.4 

w. 

Oct. 

7 

8.2    W. 

19 

9-5 

E. 

17 

13-4 

E. 

«9 

iS-4 

w. 

17 

7.4   w. 

29 

8.6 

E. 

27 

"•5 

E. 

29 

14.5 

w. 

27 

6.6    W. 

Aug. 

8 

7.6 

E. 

Nov. 

6 

11.7 

E. 

Aug. 

8 

13-6 

w. 

Nov. 

6 

5.7  w. 

WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE  I. 


Mar. 


d 

Feb.  20 

22 

94 
26 

27 

I 

3 

5 

6 

8 

10 
12 

13 
15 
17 

19 
21 

22 

24 
36 

38 
39 

31 

2 

4 
6 

7 

9 
II 

13 

14 
16 
18 
20 

21 

23 

25 
27 

29 

30 

May   2 

4 
6 

7 
9 


Apr. 


h     m 

d 

17  44.4 

May  IX 

12  14.7 

13 

6  450 

14 

I  15-3 

x6 

19  45-5 

18 

14  iS-7 

20 

8  45-9 

22 

3  16. 1 

23 

21  46.2 

35 

16  16.3 

27 

xo  46.4 

29 

5  16.5 

'3® 

23  46.5 

June    X 

18  16.5 

3 

12  46.5 

S 

7  16.4 

6 

1  46.3 

8 

20  16.2 

xo 

14  46.0 

12 

9  iS-8 

14 

3  45-5 

IS 

22  15.2 

17 

16  44.9 

19 

XI  14.6 

21 

s  44.2 

22 

0  13.8 

24 

18  43-3 

26 

13  ia.8 

38 

7  42.3 

29 

2  II. 7 

July    I 

20  41. 1 
15  10.4 

9  39.7 

4  90 
22  38.2 

17  7-3 

II  36-4 

6  5-4 

o  34.4 

19  3-3 
13  32.2 

8  i.o 
2  29.8 

20  58.5 
15  27.1 


3 

5 

7 
8 

xo 

12 
14 
15 
17 
19 
21 
22 

24 
26 

28 


O 

19 
13 

8 

2 
21 


h  m 

9  55-7 

4  24.2 

22  52.7 

17  21. 1 

II  49.4 

6  17.7 

45-9 
14. 1 

42.2 

10.2 

38.1 
6.0 

IS  33-8 

10  1.5 
4  29.2 

22  56.8 

17  24.3 

11  Si-8 
6  19.2 

046.5 
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WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE  IL 


d 

h  m 

d 

h  m 

d 

h  m 

d 

h  m 

Feb. 

21 

7  4-9 

May  14 

2  12.7 

Aug.  3 

17  26.7 

Oct.  24 

8  30.8 

24 

20  29.3 

17 

15  29.2 

7 

6  33-6 

27 

21  47.7 

28 

9  53-7 

21 

4  45- 1 

10 

19  40.4 

.  3^ 

II  6.0 

Mar. 

3 

23  177 

24 

18  0.6 

14 

8  47.4 

Nov.  4 

0  24.1 

7 

12  41.6 

28 

7  iS-4 

17 

21  S4.3 

7 

13  43-8 

II 

2  5.0 

,   31 

20  29.9 

21 

II  1.6 

.  II 

3  30 

14 

IS  30.4 

June  4 

9  43-7 

2S 

0  8.9 

14 

16  23.7 

i8 

4  5^3 

7 

22  57.1 

28 

13  16.8 

18 

5  440 

21 

18  14.2 

II 

12  9.9 

Sept.  I 

2  24.7 

,  21 

19  5-8 

«s 

7  366 

IS 

X  22.2 

4 

IS  33-4 

25 

8  26.9 

28 

20  58.8 

18 

14  33-9 

8 

4  42.1 

28 

21  49.6 

Apr. 

I 

10  20.6 

22 

3  451 

II 

17  Si-7 

Dec.  2 

II  ii-S 

4 

23  42.2 

25 

16  SS.8 

15 

7  1-4 

6 

0  3S-0 

8 

13  3-3 

T   ,    ^^ 

6  6.0 

18 

20  12. 1 

9 

13  57-8 

12 

2  24.1 

July  2 

19  15-7 

22 

9  22.8 

13 

3  22.0 

«5 

IS  44.6 

6 

8  25.0 

2S 

22  34.7 

16 

16  4S-5 

19 

s  4.6 

9 

21  33-8 

^    ^9 

11  46.7 

20 

6  10.4 

22 

18  24.3 

13 

10  42.2 

Oct.  3 

0  S9.9 

23 

19  34.6 

26 

7  43-4 

x6 

23  503 

6 

14  131 

27 

9  0.2 

29 

21  2.2 

20 

12  58.0 

10 

3  27.6 

30 

22  24.9 

Kay 

3 

10  20.  s 

24 

2  S-6 

13 

16  42.1 

6 

23  384 

27 

IS  12.8 

17 

s  58.0 

xo 

"  55-8 

31 

4  19.8 

20 

19  13-7 

SATELLITE  III, 


SATELLITE   IV. 


d 

h  m 

d 

h  m 

d 

h 

Feb.  16 

0  53-3 

May  II 

3  36.1 

Aug.  2 

II 

Mar.  4 

21  31.2 

27 

21  20.8 

19 

I 

21 

17  50.2 

June  13 

14  10.2 

Sept.  4 

16 

Apr.  7 

«3  42.5 

.  30 

6  1.0 

21 

7 

24 

9  I.O 

July  16 

21  0.4 

Oct.  7 

23 

m 
238 

34.3 

Oct. 
Nov. 

d 

24 
10 

03 
6.9 

Dec. 

27 
14 

7.8 

30 

d 

h  m 

d 

h     m 

d 

h  m 

d 

h  m 

Feb. 

24 

4  28.0 

May  14 

3  25.7 

July  31 

18  S4I 

Oct.  18 

8  56.9 

Mar. 

3 

8  SS-i 

21 

7  22.9 

Aug.  7 

22  10.2 

V    *5 

12  48.8 

10 

13  20.8 

28 

II  15.2 

IS 

I  26.7 

Nov.  I 

16  4S-3 

17 

17  4S-3 

June  4 

IS  2.9 

22 

4  43S 

8 

20  46.4 

24 

22  7.6 

II 

18  46.1 

29 

8  2.4 

x6 

0  519 

Apr. 

I 

2  27.9 

18 

22  24.9 

Sept.  s 

II  23.2 

23 

5  1-8 

8 

6  45-2 

26 

I  59-6 

12 

14  47.3 

•.   3<>: 

9  14.7 

IS 

10  S9-6 

July  3 

5  29.S 

19 

18  1S.6 

Dec.  7 

13  310 

22 

IS  no 

xo 

8  SS.8 

26 

21  48.4 

14 

17  49-6 

29 

19  193 

17 

12  17.9 

Oct.  4 

X  26.6 

21 

22  10.9 

May 

6 

23  24.6 

24 

IS  37-0 

II 

S  9-2 

29 

2  34.6 

h 

m 

16 

9-3 

10 

10. 1 

S 

0 

20 

1.9 

36.9 
46.2 

[BphM) 


632 


SATELLITES  OF  JUPITER,  1914. 


DIFFERENTIAL  COORDINATES  OF  SATELLITE  VI. 


WMfainff- 

Washi&c- 

Waahiiif. 

tonHcMi 

Noon. 

<*vr-«iiw. 

*7I-*lop. 

tonMcan 
Noon. 

«vr-^jtei>. 

*VI-^Jap, 

ton  Mean 
Noon. 

«Vl-«JiiI». 

*VI-<^Jiip 

m      fl 

/ 

m      8 

r 

m      8 

/ 

Mar.     3 

+3     6 

-13-8 

June  Z3 

-2    37 

-    3.5 

Sept.  33 

+3   26 

+  1.8 

4 

3     4 

14.  Z 

14 

2   45 

3.8 

24 

3   34 

+  0.8 

6 

3     2 

14-4 

z6 

2    53 

3.Z 

86 

3   41 

—  0.1 

8 

3     0 

14.7 

z8 

3     £ 

^•3 

38 

3   47 

I.I 

zo 

a   57 

14.9 

30 

3     8 

-    0.6 

30 

3    53 

3.0 

13 

+2   S4 

-X5.1 

33 

-3   15 

+   0.3 

Oct.       3 

+3   58 

-   30 

u 

2    51 

153 

24 

3    2Z 

z.o 

4 

4     2 

3-2 

i6 

3   47 

15.5 

36 

3   27 

Z.8 

6 

4     6 

4.« 

z8 

3   44 

'5$ 

38 

3  32 

3.6 

8 

4     9 

5-7 

ao 

3   40 

Z5.8 

30 

3  36 

3-4 

zo 

4   " 

6.S 

33 

+2   37 

-iS-9 

July    3 

-3  39 

+  4.2 

Z3 

+4   13 

"  r^ 

24 

2   33 

z6.o 

4 

3  42 

50 

X4 

4    14 

8.r 

36 

3   39 

z6.z 

6 

3  44 

5-8 

z6 

4    14 

8.8 

38 

3   35 

z6.z 

8 

3   45 

6.6 

z8 

4    14 

9-5 

30 

3   30 

z6.3 

zo 

3   45 

7-4 

30 

4    13 

Z0.2 

Apr.     I 

H-2  15 

— z6.3 

za 

-3   44 

+  8.3 

33 

+4    12 

—  Z0.9 

3 

3     10 

Z6.3 

14 

3   42 

9.0 

24 

4    " 

Z1.5 

5 

2      5 

z6.z 

z6 

3  39 

9.7 

36 

4     9 

la.i 

7 

I   59 

z6.z 

z8 

3  35 

Z0.4 

38 

4     7 

13.6 

9 

I   53 

z6.o 

30 

3   30 

zz.z 

30 

4     4 

131 

ZI 

+  1  47 

-»5-9 

33 

-3   24 

+ZZ.8 

Nov.   z 

+4     I 

-13.6 

X3 

I   41 

Z5.8 

24 

3   16 

13.4 

3 

3    58 

14.1 

IS 
17 

I   35 
z   39 

Z5.6 

36 
38 

3    2 

2   58 

13.0 
135 

5 
7 

3    54 
3    50 

14-5 
14.9 

19 

Z     33 

15-4 

30 

3   48 

13-9 

9 

3   46 

15a 

91 

-^Jl 

-Z5.2 

Aug.     z 

-2   37 

+14.3 

zz 

H-3  42 

^3 

^5-2 

3 

2   35 

Z4.6 

13 

3   37 

as 

Z       Z 

Z4.8 

5 

3     13 

14.9 

15 

3   32 

16.0 

27 

0  53 

MS 

7 

X   58 

IS* 

»7 

3   27 

16.S 

39 

0  45 

14.2 

9 

X    44 

15.2 

19 

3     23 

16.4 

May     I 

+0  37 

-139 

zz 

— z   39 

+  15-2 

3Z 

+3    16 

-16.5 

3 

0  38 

Z3.6 

13 

X   13 

15.2 

23 

3   10 

16.6 

5 

0    30 

133 

15 

0  57 

xs-x 

25 

3     1 

16.7 

7 

0    IZ 

130 

17 

0  41 

14.9 

27 

2   58 

16.7 

9 

+0     3 

Z3.6 

»9 

0  35 

Z4.6 

39 

2    53 

Z6.7 

ZI 

-0     6 

—  13.3 

3Z 

-0     8 

+14.3 

Dec.     z 

+2   46 

-16.6 

X3 

0   15 

II.8 

23 

+0     9 

13-9 

3 

3  40 

16.5 

^5 

0  34 

IZ.4 

25 

0  35 

^^•4 

5 

2    34 

164 

17 

0  34 

ZO.9 

27 

0  41 

Z3.8 

7 

3   37 

16.J 

19 

0  43 

ZO.5 

39 

0  57 

Z3.3 

9 

3     3Z 

16.0 

3Z 

-0  53 

— zo.o 

31 

z   38 

+  11.5 

zz 

H-3     Z4 

-Z5.8 

23 

z     3 

9-5 

Sept.   3 

Z0.8 

13 

3       8 

15.6 

25 

Z     Z3 

9.0 

4 

I   43 

zo.o 

15 

3       Z 

15-4 

37 

Z    33 

8.5 

6 

I    57 

V 

17 

III 

IS-* 

39 

z   33 

7.9 

8 

3    zo 

8.4 

19 

14-9 

31 

-I     42 

-  7.3 

zo 

+2   33 

+  7.5 

3Z 

+1     41 

-14.6 

June    3 

I    5« 

6.7 

13 

2   35 

6.6 

23 

1    34 

14.3 

4 

3     z 

6.Z 

14 

3   47 

5Z 

25 

z   37 

13-9 

6 

3     ZO 

5-5 

z6 

2   58 

4.8 

37 

z    30 

13-5 

8 

3     19 

4.9 

z8 

3     8 

3.8 

29 

X  13 

131 

zo 

—3     38 

-  4.2 

30 

+3    17 

[BpliX4] 

+  2.8 

31 

+z     6 

-Z2.7 

SATELLITES  OF  JUPITER,  1914. 


633 


DIFFERENTIAL  COORDINATES  OF  SATELLITE  VII, 
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WASHINGTON  MEAN  TIME. 


FEBRUARY. 


By  reason  of  the  proximity  of  Jupiter  to  the  Sun  the  phenomena 
of  the  satellites  are  not  given  from  the  beginning  of  the  year  to 
February  19. 
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I.  Ec. 

dL 

5  49  22 

II. 

Ec. 

Dis. 

5  3a 

II.  Tr. 

In. 

33  13 

I.  Oc. 

Re. 

6  4 

I. 

Tk-. 

In. 

6  4 

II.  Sh. 

Eg. 

28  16  0 

I.*  Sh. 

In. 

7  « 

I. 

Sh. 

E?. 

8  38 

II.  Tr. 

e|. 

17  3 

I.  Tr. 

In. 

«  9  3 

III. 

Ec. 

Du. 

II  43 

IV.*  Oc. 

18  30 

I.  Sh. 

Eg. 

8  34 

I. 

Tr. 

Eg. 

1638 

IV.  Oc. 

Re. 

19   3 

II.  Sh. 

In. 

II  13 

II.* 

Oc. 

Re. 

33  38  0 

I.  Ec. 

Dis. 

19  33 

I.  Tr. 

Eg. 

II  43  31 

III. 

Ec. 

Re. 

1*  I  57 

I.  Oc. 

Re. 

31   9 

II.  Tr. 

Tn. 

13  13 

III.* 

Oc. 

Dis. 

19  38 

I.  Sh. 

In. 

21  58 

II.  Sh. 

Eg. 

16  13 

IV. 

Sh. 

In. 

30  48 

I.  Tk-. 

In. 

24  0  6 

II.  Tr. 

E?- 

16  54 

III. 

Oc. 

Re. 

31  40  II 

II.  Ec. 

Dis. 

13  19  16 

I.*  Ec. 

Dss. 

ai  a 

IV. 

Sh. 

%• 

31  58 

I.  Sh. 

Eg. 

16  39 

I.  Oc. 

Re, 

5   3   5  31 

I. 

Ec. 

Dis. 

23  8 

I.  Tt. 

Eg. 

26  10  38 

I.  Sh. 

In. 

4  14 

IV. 

Tr. 

In. 

1«   I  56 

III.  Sh. 

In. 

II  39 

I.*  Tr. 

In. 

5  39 

I. 

Oc. 

Re. 

a  50 

II.  Oc. 

Re. 

13  49 

I.*  Sh. 

H- 

9  10 

IV. 

Tr. 

Eg. 

538 

III.  Sh. 

Eg. 

13  31  13 

II.*  Ec. 

Du. 

33  16 

I. 

Sh. 

In. 

6  37 

III.  Tr. 

In. 

13  50 

I.*  Tr. 

Eg. 

•  0  30 

II. 

Sh. 

In. 

10  19 

III.  T^. 

E». 

18  34 

II.  Oc. 

Re. 

0  33 

I. 

Tr. 

In. 

16  56  30 

I.  Ec. 

Dis. 

20  8  38 

III.  Ec. 

Dis. 

136 

I. 

Sh. 

Eg. 

ao  34 

I.  Oc. 

Re. 

a3  43  9 

Ill   Ec. 

Re. 

3  53 

I. 

T^. 

Eg. 

16  14  6 

I.»Sh. 

In. 

26  0  9 

III.  Oc. 

Dis. 

3  4 

II. 

Tt. 

In. 

15  15 

I.*  Tr. 

In. 

3  50 

III.  Oc. 

Re. 

3  26 

II, 

Sh. 

Eg. 

16  36 

II.  Sh. 

In. 

7  47  46 

I.  Ec. 

Dis. 

6  0 

II. 

Tr. 

Dis. 

16  37 

I.  Sh. 

Eg. 

II  6 

I.*  Oc. 

Re. 

20  33  55 

I. 

Ec. 

17  35 

I.  Tr. 

Eg. 

87  4  57 

I.  Sh. 

In. 

7  0  7 

I. 

Oc. 

Re. 

18  45 

II.  Tr. 

In. 

5  56 

I.  Tr. 

In. 

17  45 

I. 

Sh. 

In. 

19  33 

II.  Sh. 

Eg. 

7  17 

I.  Sh. 

^• 

18  59 

I. 

T^. 

In. 

31  41 

II.  Tr. 

Dis. 

8  16 

I.  Tr. 

Eg. 

19  6  18 

II. 

Ec. 

Dis. 

17  II  35  6 

I.*  Ec. 

8  31 

II.  Sh. 

In. 

30  5 

I. 

Sh. 

Eg. 

14  51 

I.*  Oc. 

Re. 

10  31 

U*  Tr. 

In. 

31  19 

I. 

Tr. 

Eg. 

"  835 

I.  Sh. 

In. 

II  17 

II.*  Sh. 

Eg. 

31  56 

III. 

Sh. 

In. 

9  43 

I.  Tk-. 

In. 

13  18 

II.*  Tr. 

Ef- 

8  0  35 

II. 

Oc. 

Re. 

10  55 

I.  Sh. 

Dis. 

28  a  16  33 

I.  Ec. 

iSs. 

138 

III. 

Sh. 

Eg. 

10  57  9 

II.*  Ec. 

5  33 

I.  Oc. 

Re. 

a  56 

III. 

Tr. 

In. 

13   3 

I.*Tr. 

Eg. 

33  35 

I.  Sh. 

In. 

6  3« 

III. 

Tr. 

®?- 

16   3 

II.  Oc. 

Re. 

29  0  33 

I.  Tr. 

In. 

IS  a  34 

I.* 

Ec. 

Dis. 

16  8  14 

III.  Ec. 

Dis. 

I  40 

I.  Sh. 

Eg. 

18  34 

I. 

Oc. 

Re. 

19  41  43 

III.  Ec. 

Re. 

3  48  18 

I.  Tr. 

E?- 

•  la  13 

I.* 

Sh. 

In. 

30  34 

III.  Oc. 

Dis. 

II.  Ec. 

I&. 

13  a6 

I.* 

Tr. 

In. 

10  0  16 

III.  Oc. 

Re. 

7  34 

II.  Oc. 

Re. 

13  48 

II.* 

Sh. 

In. 

5  53  34 

I.  Ec. 

Dis. 

9  54 

III.  Sh. 

In. 

1433 

I.* 

Sh. 

Eg. 

9  18 

I.  Oc. 

Re. 

13  37 

III.*  Sh. 

Eg. 

15  46 

I.* 

Tk-. 

Eg. 

20  3  3 

I.  Sh. 

In. 

13  44 

III.*  Tr. 

In. 

16  18 

II. 

Tt. 

In. 

4  9 

I.  Tr. 

In. 

17  a6 

III.  Tr. 

Eg. 

16  44 

II. 

Sh. 

Eg. 

5  24 

I.  Sh. 

Eg. 

18  56  4Z 

IV.   Ec 

Dis. 

19  14 

II. 

Tt. 

S?- 

5  44 

II.'  Sh. 

In. 

ao  44  54 
at  tS  6 

I.   Ec. 
IV.   Be. 

Dis. 
Re. 

W  9  30  59 

I. 

Ec. 

Dis. 

6  39 

I.  Tr. 

Eg. 

10   0  0 

I.   Oc. 

Re. 

13  a 

I. 

Oc. 

Re. 

7  58 

II.  Tr. 

In. 

3    S3 

IV.   Oc. 

Dis. 

11  641 

I. 

Sh. 

In. 

8  40 

II.  Sh. 

Eg. 

8  >9 

»7  54 

x8  49 

rv.  Oc 

I.   Sh. 

Re. 
Tn, 

7  54 

I. 

Tr. 

In. 

10  54 

II.*  Tr, 

E?. 

I.   Tr. 

In. 

8  33  13 

II. 

Ec. 

Dis. 

81  0  33  9 

I.  Ec. 

Dis. 

ao  X4 

I.   Sh. 

9  3 

I. 

Sh. 

i«- 

3  45 

I.  Oc. 

Re. 

ax   9 

ax  to 

I.   Tr. 

n.  Sh. 

Eg. 

lo. 

10  14 

I. 

Tr. 

Eg. 

10  30 

IV.  Sh. 

In. 

93    3a 

n,   Tr. 

In. 

NoTB. — ^In.  denotes  ixxsress;  Eg.,  egress;  Dis.,  disappcatance;  Re..  reappeaiBnce;  Ec.  edipse. 

Oc.  denotes  C¥Xultation;  Tr..  transit  of  the  satellite;  Sh..  transit  cl  the  shadow;  *  Visible  at  Washincton. 
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JUNE. 


Phases  of  ike  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


d 


III. 


d 


r 
* 


II. 


,o| 


ZI 


12  I 


13  I 


M 


15 


z6 


17 


i8 


19  I 


30  I 


21  I 


22IO3' 


23  I 


24 


25  10  I- 


26 


27 


28  I 


29103* 


30 


d 

* 


d 
IV.     * 


r 


Configurations  at 

^3^  45"  /^  flt*»  Inverting  Telescope. 

• 

1 

We»t. 

nmtL 

I 

3'          0              -2 

4* 

'10 

2    Ol* 

3- 

0 

r 

3 

•3*2 

0     -I 

4- 

4 

!•             0      '2     4* 

•3# 

5 

4*      0               •!   2- 

•3 

6| 

4' 

2-1            0 

3' 

7| 

4* 

•2             0         !•      3* 

8| 

4* 

3*    •!     0                      '2 

9lOi- 

•4 

3' 

02- 

•4 


•3       2- 


o-i 


r    0*2 


*4 


•I    2"3 


I'2 


O 


'2 


!• 


•13-    O 


•2 


3* 


Ol'2' 


•4 


•3         2- 


•4 


•31-    O 


4* 


•I 


4* 


I*     2"       O 


4'     '3 


•2 


O    4-  I- 


3* 


4-   I 


"2 


4"     3* 


O     1*2' 


4' 


•3 


2* 


o 


4" 


•3 


o 


•4 


O       'I       '3    "2 


•4 


!•     2'     O 


•a 


o 


•4-1 


o 


'2 


3* 


O      '41' 2 
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d  h  m  8 

d  h  m  8 

d  h  m  8 

1  o  35 

II.  Sh. 

Eg. 

11  15  2 

II.*  Tr. 

In. 

22  I  56 

I.  Sh.  Eg. 

2  28 

II.  TV. 

E?. 

16  31 

II. 

.  Sh. 

Eg. 

2  34 

I.  Tr.  Eg. 

15  13  31 

I.*  Ec. 

Dis. 

17  58 

II. 

Tr. 

E^. 

5  30 

II.  Sh.  In. 

18  26 

I.  Cte. 

Re. 

12  6  5  I 

I. 

.  Ec. 

Dis. 

6  27 

II.  Tr.  In. 

2  12  23 

I.*  Sh. 

In. 

9  5 

I. 

.  Oc. 

Re. 

8  26 

II.*  Sh.  ^. 

13  16 

I.*  Tr. 

In. 

W  3  13 

I 

.  Sh. 

In. 

9  24 

II.*  Tr.  Eg. 

14  43 

I.*  Sh. 

Eg. 

3  54 

I 

.  Tr. 

In. 

20  56  44 

I.  Ec.  Dis. 

15  36 

I.*  Tr. 

Eg. 

5  33 

I 

.  Sh. 

Eg. 

23  42 

I.  Oc.  Re. 

16  5  25 

II.»  Ec. 

D^. 

6  14 

I 

.  Tr. 

E?. 

28  18  4 

I.  Sh.  In. 

20  44 

II.  Oc. 

Re. 

7  57  3 

II 

.  Ec. 

Dis. 

18  30 

I.  Tr.  In. 

8  0  8  40 

III.  Ec. 

Dis. 

12  10 

II 

*  Oc. 

Re. 

20  24 

I.  Sh.  Eg. 

7  20 

III.  Cte. 

Re. 

17  53 

III 

.  Sh. 

In. 

20  50 

I.  Tr.  Eg. 

9  42  a 

I.    Ec. 

Dis. 

20  35 

III. 

.  Tr. 

In. 

23  49  10 

II.  Ec.  J&. 

"  53 

I.*  Oc. 

Re. 

21  36 

Ill 

.  Sh. 

Eg. 

24  3  34 

II.  Oc.  Re. 

4  6  50 

I.  Sh. 

In. 

14  0  17 

III. 

.  Tr. 

E?- 

12  8  56 

III.*  Ec.  Dis. 

7  42 

I.  Tr. 

In. 

0  33  34 

I 

.  Ec. 

Dis. 

15  25  19 

I.*  Ec.  Dis. 

9  " 

I.  Sh. 

Eg. 

3  3^ 

I 

.  Oc. 

Re. 

17  38 

III.  Oc.  Re. 

10  2 

I.  Tr. 

Eg. 

21  41 

I. 

.  Sh. 

In. 

j8  8 

I.  Oc.  Re. 

10  58 

II.*  Sh. 

In. 

22  20 

I 

.  Tr. 

In. 

22  39 

IV.  Sh.  In. 

12  42 

II.*  Tr. 

In. 

16  0  2 

I 

.  Sh. 

Eg. 

26  3  31 

IV.  Tr.  In. 

13  54 

II.*  Sh: 

Eg. 

0  40 

I 

.  Tr. 

Eg. 

3  34 

IV.  Sh.  Eg. 

15  39 

II.*  Tr. 

E?- 

2  53 

II 

.  Sh. 

In. 

7  27 

IV.  Tr.  ^. 

ft  4  10  39 

I.  Ec. 

Dis. 

4  10 

II 

.  Tr. 

In. 

12  33 

I.*  Sh.  In. 

7  20 

I.  Oc. 

Re. 

5  49 

II 

.  Sh. 

Eg. 

12  56 

I.*  Tr.  In. 

6  I  19 

I.  Sh. 

In. 

7  7 

II 

.  Tr. 

E?- 

14  53 

I.*Sh.  Eg. 

2  8 

I.  Tr. 

In. 

19  2  IS 

I 

.  Ec. 

Dis. 

IK   16 

I.*  Tr.  Eg. 

3  39 

i.  Sn. 

Eg. 

21  58 

I 

.  Oc. 

Re. 

18  49 

II.  Sh.  In. 

4  29 

I.  Tx. 

%. 

16  13  3  33 

IV 

.*  Ec. 

Dis. 

19  36 

II.  Tr.  In. 

5  22  35 

II.  Ec. 

Dis. 

16  10 

I 

.*  Sh. 

In. 

21  45 

II.  Sh.  Eg. 

9  53 

II.*  Oc. 

Re. 

z6  46 

I 

.  Tr. 

In. 

22  33 

II.  Tr.  Ec. 

13  53 

III.*  Sh. 

In. 

17  45  58 

IV 

.  Ec. 

Re. 

26  9  53  59 

I.*  Ec.  tts. 

17  12 

III.  Tr. 

In. 

18  30 

I 

.  6h. 

Eff. 

12  34 

I.*  Oc.  Re, 

17  36 

III.  Sh. 

Eg. 

18  33 

IV 

.  Oc. 

Dis. 

27  7  1 

I.  Sh.  In. 

20  53 

III.  Tr. 

E?. 

19  6 

I 

.  IV. 

Eg. 

7  13 

I.  Tr.  In. 

22  39  12 

I.  Ec. 

Dl3. 

31  14  22 

II 

.  Ec. 

Dis. 

9  31 

I.*  Sh.  Eg. 

7  I  46 

I.  Oc. 

Re. 

23  28 

IV 

.  Oc. 

Re. 

9  42 

I.*  Tr.  Eg. 

19  47 

I.  Sh. 

In. 

17  I  18 

II 

.  Oc. 

Re. 

13  6  38 

II.*  Ec.  D«. 

20  35 

I.  Tr. 

In. 

8  8  59 

III 

.  Ec. 

Dis. 

16  41 

II.  Oc.  Re. 

22  8 

I.  Sh. 

Eg. 

13  30  48 

I 

.*  Ec. 

Dis. 

28  I  54 

III.  Sh.  In. 

22  55 

I.  Tr. 

Eg. 

14  9 

III 

*  Oc. 

Re. 

3  14 

III.  Tr.  In. 

8  0  16 

II.  Sh. 

Im. 

16  24 

I 

.  Oc. 

Re. 

4  23  36 

I,  Ec.  Dis. 

I  52 

II.  Tr. 

In. 

18  10  38 

I 

.*  Sh. 

In. 

5  37 

III.  Sh.  Eg. 

3  " 

II.  Sh. 

Eg. 

II  12 

I 

.*Tr. 

In. 

6  56 

III.  Tr.  Eg. 

4  29 

IV.  Sh, 

In. 

12  59 

I 

*  Sh. 

Eg. 

7  0 

I.  Oc.  Re. 

4  48 

II.  Tr. 

Eg. 

13  32 

I 

.*Tr. 

Eg. 

29  I  29 

I.  Sh.  In. 

9  23 

IV.  Sh. 

Eg. 

16  13 

II 

.  Sh. 

In. 

I  48 

I.  Tr.  In. 

II  56 

IV.*  Tr. 

In. 

17  19 

II 

.  Tr. 

In. 

3  50 

I.  Sh.  Eg. 

16  52 

IV.  Tr. 

E?- 

19  8 

II 

.  Sh. 

Eg. 

4  8 

I.  Tr.  Eg. 

17  7  50 

I.  Ec. 

Dis. 

so  16 

II 

.  Tr. 

E?- 

8  7 

II.*  Sh.  In. 

20  12 

I.  Oc. 

Re. 

19  7  59  27 

I 

.  Ec. 

Dis. 

8  43 

II.*  Tr.  In. 

9  14  16 

I.*  Sh. 

In. 

10  50 

I 

*  Oc. 

Re. 

"  3 

II.*  Sh.  Eg. 

15  I 

I.*  Tr. 

In. 

»  5  7 

I 

.  Sh. 

In. 

II  40 

II.*  Tr.  Eg. 

1636 

I.  Sh. 

Eg. 

538 

I 

.  Tr. 

In. 

22  51  19 

I.  Ec.  Dte. 

17  21 

18  39  48 

I.  Tr. 

%• 

7  27 

I 

.  Sh. 

Eg. 

80  I  26 

I.  Oc.  Re. 

II.  Ec. 

Dis. 

7  58 

I 

.  Tr. 

E?- 

19  58 

I.  Sh.  In. 

23  2 

11.  Oc. 

Re. 

10  31  44 

II 

*  Ec. 

Dis. 

20  14 

I.  Tr.  In. 

10  4  9  2 

III.  Ec. 

Dis. 

14  36 

II 

*  Oc. 

Re. 

23  18 

I.  Sh.  Eg. 

10  47 

III.*  Oc. 

Re. 

21  54 

III 

.  Sh. 

In. 

22  34 

I.  Tr.  Eg. 

II  36  32 

I.*  Ec. 

Dis. 

23  56 

III 

.  Tr. 

In. 

31  3  24  12 

II.  Ec.  Dk 

14  39 

I.*  Oc. 

Re. 

"  137 

III 

.  Sh. 

E?- 

5  48 

II.  Oc.  Re. 

11  8  44 

I.  Sh. 

In. 

2  28  3 

I 

.  Ec. 

Dis. 

16  9  10 

III.*  Ec.  Dis. 

9  27 

I.  Tr. 

In. 

338 

III 

.  Tr. 

Eg. 

17  19  55 

I.  Ec.  Dis. 

"  5 

I.*Sh. 

Eg. 

5  16 

I. 

.  Oc. 

Re. 

19  52 

I.  Oc.  Re. 

II  48 

I.*  Tr. 

Eg. 

23  35 

I. 

.  Sh. 

In. 

20  45 

III.  Oc.  Re. 

13  35 

II.*  Sh. 

In. 

22  0  4 

I. 

.  Tr. 

In. 

NoTB. — In.  denotes  inRress;  Eg.,  egress;  Dis.,  disappeanmce;  Re.,  reai>pearance;  Ec.,  edipse. 

Oc.  denotes  occulution;  Tr.,  transit  of  the  sateUite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washinstoo. 
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JULY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  InverHng  Telescope. 


I. 


d 


III. 


d 


11. 


d 
IV.      * 


3*    '4 


i6 


•3 


•2     '4    0      1* 


Configwrattans 

at  12^  43"^ 

for  an  In 

werti 

w^  Teiesc&pe. 

East 

West. 

I 

2 

•3' 

2-        -1 

O 

•4 

•3        -2 

&■ 

•4 

3 

O      -i 

•2 

•4 

'!# 

4   0  2- 

I* 

O 

•3 

4- 

5 
6 

•2 

o     -I 

3" 

4- 

t' 

o  % 

4- 

7 

3* 

3' 

o     I- 

2-4- 

» 

8 
9 

04- 

2'     •! 

O 

%            -2 

O  I- 

lO 

4* 

O  -3 

•2- 

-10 

II 

r 

I 
2* 

■    02" 

o     -I 

•3 

12 

4" 

3- 

13  1 

•4 

r 

O   "2    3' 

3 

14  1 
i 

•4 

3* 
«• 

o 

i    2' 

17  I 


•lO 


i8  Qi 


O     2* 


•3      "4 


19 1 


2' 


o  -I 


3' 


•4 


20 


I* 


o 


3' 


•4 


21 


3' 


o 


'I     2" 


4' 


22  I 
23 


3* 


•12" 


O 


4' 


•3        '2 


o 


I* 


4' 


24 


•I    o 


4'2 


25 


4-       O        2- 


•3 


26 

27  I 

28  I 
29 

30 
31 


4"  3* 


o-i 


1-   -2  0 


3" 


4' 


3-         O 


I       2' 


•4 


3" 


r     2-    O 


'4 


•3 


•4 


O         r 
•i'3   Q  '2 
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AUGUST. 


d  h  m  s 

d  h  m  8 

d  h  m  s 

1  14  36 

I.*Sh. 

In. 

11  9  47 

III.*  TV. 

In. 

81  33  44 

I.  Oc.  Dis. 

14  40 

I. 

.*Tr. 

In. 

9  55 

III.*  Sh. 

In. 

88  I  30  10 

I.  Ec.  Re, 

16  47 

I, 

.  Sh. 

Eg. 

xo  38 

I.^  Oc. 

Re. 

3  53 

III.  Oc.  Dis. 

17  0 

I. 

.  TV. 

Eg. 

13  ^9 

III.*  TV. 

Eg. 

7  44  52 

III.*  Ec.  Re. 

31  36 

II. 

.  Sh. 

In. 

13  37 

III.*  Sh. 

Eg. 

19  51 

I.  Tr.  In. 

31  51 

II. 

.  IV. 

In. 

u  515 

5  » 

I.  Tr. 

In. 

30  10 

I.  Sh.  In. 

8   0  33 

II. 

.  Sh. 

Eg. 

I.  Sh. 

In. 

33  II 

I.  Tr.  Eg. 

0  48 

II. 

.  TV. 

E?- 

7  35 

I.*  TV. 

Eg. 

33  31 

I.  Sh.  Eg. 

7  "  55 

IV. 

.  Ec. 

D18. 

7  39 

I.*  Sh. 

Eg. 

88  436 

II.  TV.  In. 

II  48  3« 

I 

*  Ec. 

Dis. 

13  »3 

II.*  TV. 

In. 

5  16 

II.  Sh.  In. 

13  52 

IV 

.•Oc. 

Re. 

13  30 

II.*  Sh. 

In. 

7  3a 

II.*  Tr.  Eg. 

14  18 

I 

.*  Oc. 

Re. 

16  9 

II.  TV. 

Eg. 

8  13 

II.*  Sh.  Eg. 

»  855 

I 

.*Sh. 

In. 

16  17 

II.  Sh. 

E?. 

17  xo 

I.  Oc.  T&. 

9  6 

I 

*Tr. 

In. 

18  3  34 

I.  Oc. 

Dis. 

19  48  55 

I.  Ec.  Re. 

II  16 

I 

.*Sh. 

Eg. 

4  56  41 

I.  Ec. 

Re. 

84  14  17 

I.*  TV,  In. 

XI  36 

I. 

.•Tr. 

E?- 

33  41 

I.  TV. 

In. 

14  39 

I.*  Sh.  In. 

15  41  46 

II. 

Ec. 

Dis. 

23  47 

I.  Sh. 

In. 

16  37 

I.  TV.  Eg. 

18  55 

II. 

Oc. 

Re. 

14  3  X 

I.  Tr. 

Eg. 

16  59 

I.  Sh.  &. 

*  5  54 

III. 

.  Sh. 

In. 

a  7 

I.  Sh. 

E?- 

33  4X 

II.  Oc.  Dk 

6  17  16 

I. 

.  Ec. 

Dis. 

7  *9 

II.  Oc. 

Dis. 

85  3  19  56 

II.  Ec.  Re. 

631 

III. 

IV. 

In. 

w  a5  57 

II.*  Ec. 

Re. 

II  36 

I.*  Oc.  Dis. 

8  44 

I. 

*  Oc. 

Re. 

31  0 

I.  Oc. 

Dis. 

14  17  37 

I.*  Ec.  Re. 

9  37 

III. 

♦Sh. 

Eg. 

33  35  30 

I.  Ec. 

Re. 

16  30 

III.  TV.  In. 

10  13 

III. 

*1V. 

Eg. 

33  36 

III.  Oc. 

Dis. 

17  56 

III.  Sh.  In. 

5  3  34 

I. 

Sh. 

In. 

W  3  44  6 

III.  Ec. 

Re. 

30  3 

III.  TV.  Eg. 

3  32 

I. 

IV. 

In. 

18  7 

I.  TV. 

In. 

31  38 

III.  Sh.  E^. 

5  44 

I. 

Sh. 

Eg. 

18  x6 

I.  Sh. 

In. 

'•51 

I.*  TV.  In. 

5  52 

I, 

IV. 

Eg. 

30  37 

I.  Tr. 

Eg. 

I.*  Sh.  In. 

10  44 

II. 

*Sh. 

In. 

30  36 

I.  Sh. 

Eg. 

"  3 
II 38 

I.*  TV.  Eg. 

10  58 

II. 

•IV. 

In. 

16  3  ao 

II.  TV. 

In. 

I.*Sh.  Eg. 

13  40 

II, 

*Sh. 

s*- 

a  39 

II.  Sh. 

In. 

17  43 

II.  TV.  In. 

13  54 

II. 

*TV. 

E?- 

5  17 

II.  TV. 

Eg. 

18  34 

II.  Sh.  In. 

6  0  46  0 

I. 

Ec. 

Du. 

5^ 

II.  Sh. 

E?. 

30  40 

II.  TV.  Eg. 

3  10 

I. 

Oc. 

Re. 

IS  26 

I.*  Oc. 

Dis. 

ax  31 

II.  91.  E;. 

31  53 

I. 

Sh. 

In. 

17  54  4 

I.  Ec. 

Re. 

87  6  a 

I.  Oc.  Dis. 

ai  57 

I. 

Tr. 

In. 

17  X3  33 

I.*  TV. 

In. 

6  53 

IV.  Tr.  In. 

7  0  13 

I. 

Sh. 

Eg. 

13  44 

I.*Sh. 

In. 

8  4634 

I.*  Ec.  Re. 

0  18 

I. 

IV. 

%■ 

Z4  53 

I.*  TV. 

Eg. 

II   3 

IV.*  Sh.  In. 

4  59  39 

II. 

Ec. 

Dk 

15  5 

I.*  Sh. 

E?. 

II  47 

IV.*  TV.  Eg. 

8  3 

II. 

♦  Oc. 

Re. 

30  30 

II.  Oc. 

Dw. 

15  58 

IV.  Sh.  Eg. 

19  U  38 

I. 

Ec. 

Dis. 

33  43  49 

II.  Ec. 

Re. 

M  3  9 

I.  TV.  In. 

30  9  38 

III. 

Ec. 

Dis. 

18  9  S3 

I.*Oc. 

Dis. 

336 

I.  Sh.  In. 

31  36 

I. 

Oc. 

Re. 

13  33  44 

I.*  Ec. 

Re. 

5  30 

I.  TV.  Eg. 

801 

III. 

Oc. 

Re. 

13  a 

III.*  Tr. 

In. 

5  57 

I.  Sh.  Eg. 

16  31 

I. 

*Sh. 

In. 

13  55 

III.*  Sh. 

In. 

II  49 

II.*  Oc.  Ett. 

16  33 

I. 

*Tr. 

In.  -« 

16  44 

III.  TV. 

Eg. 

15  38  14 

II.  Ec.  Re. 

18  41 

I. 

Sh. 

Eg. 

17  38 

III.  Sh. 

E?- 

89  0  38 

I.  Oc.  Dis. 

18  43 

I. 

.  TV. 

Eg. 

33  6 

IV.  Oc. 

Dis. 

3  IS  6 

I.  Ec.  Re. 

9  0  3 

II. 

Sh. 

In. 

19  6  4  4 

IV.  Ec. 

Re. 

6  II 

III.  Oc.  Dis. 

0  6 

II 

.  Tr. 

In. 

6  59 

I.  TV. 

In. 

IX  45  56 

III.*  Ec.  Re. 

2  59 

II 

.  Sh. 

Eg. 

7  13 

I.  Sh. 

In. 

ax  35 

I.  TV.  In. 

3  a 

II 

.  Tr. 

E?- 

9  19 

I.*Tr. 

Eg. 

33  5 

I.  Sh.  In. 

13  43 

I 

.*  Oc. 

Dis. 

9  33 

I.*  Sh. 

Eg. 

23  56 

I.  TV.  1%. 

16  3 

I 

.•Oc. 

Re. 

15  a8 

II.  Tr. 

In. 

80  0  35 

I.  Sh.  Eg. 

10  10  49 

I 

,*  Tr. 

In. 

15  57 
x8  34 

II.  Sh. 

In. 

6  53 

II.*  Tr.  In. 

10  50 

I 

.•Sh. 

In. 

II.  TV. 

Eg. 

7  53 

II.*  Sh.  In. 

13  9 

I 

•TV. 

Eg. 

18  54 

II.  Sh. 

Ep- 

9  48 

II.*  TV.  Eg. 

13  10 

I 

•Sh. 

Eg. 

80  4  18 

I.  Oc. 

Dis. 

10  49 

II.*  Sh.  Eg. 

16  40 

IV 

.  TV. 

In. 

6  5X  30 

I.  Ec. 

Re. 

x8  55 

I.  Oc.  Dte. 

16  50 

IV 

.  Sh. 

In. 

81  I  35 

I.  TV. 

In. 

21  43  5a 

I.  Ec.  Re. 

18  13 

II 

.  Oc. 

Dis. 

X  43 

I.  Sh. 

In. 

81  x6  a 

I.  TV.  In. 

31   9 

II 

.  Oc. 

Re. 

3  45 

I.  TV. 

Eg. 

x6  34 

I.  Sh.  In. 

31  36 

IV 

.  TV. 

Eg. 

4  9 

I.  Sh. 

Ej. 

18  33 

I.  TV.  Eg. 

31  46 

IV 

.  Sh. 

E?. 

9  33 

II.*  Oc. 

Du. 

18  54 

I.  Sh.  Eg. 

11  8  8 

I.*  Oc. 

Du. 

13  I  57 

II.*  Ec. 

Re. 

^1 

NoTB. — In.  denotes  inKreaa;  Bg.,  esreas;  Dis.,  disappearance;  Re.,  reappearance;  Be,  edipse. 

Oc.  denotes  occulUtion;  Tr.,  transit  ol  the  satellite;  Sh.,  transit  ol  the  shadow;  *  Visible  at  Washington. 
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Phases  of  the  Eclipses  of  the  SateUHes  for  an  Inverting  Telescope. 


I. 


III. 


II. 


IV. 


r 
* 


a| 


Configurations  at  ii^  45"  for  an  Inverting  Telescope. 


a- 


•lO 


•3 


•4' 


3l 


•21'0 


4 

3-0 

•I 

•2 

•4 

5 

Oa* 

3- 

I* 

0 

•4 

6 

•3 

'2 

0 

•I 

•4 

7 

•1 

0 

•2 

4- 

8 

0 

4* 

2*  -I    O 


4*    '3 


10  Oi' 

•2 

0  4- 

3- 

II  Or 

4" 

o-i 

•2 

13 

4" 

3- 

I' 

02* 

13 

4- 

•3 

•2 

0 

'I 

14 

4" 

•3-1 

0-2 

15 

•4 

0 

\2' 

16  1 

•4 

2- -I        0 

•3 

17 

•4 

•2               Ol' 

3* 

18 

•4        03- 

•2 

'10 

19 

3* 

I*     0  2"  "4 

30 

•3 

2- 

0    -I 

•4 

31 

•3      !• 

0 

•4 

-2« 

32 

0       •3I*    a- 

•4 

23 

•1 

0 

•3 

4* 

24 

•2 

Oi- 

3- 

4* 

25 

0    3"       '2 

4- 

'!• 

26  1 

3"               I'O 

2-        4* 

27  04- 

3* 

2-                   0 

•I 

28 

4* -3      I-         ''0 

29 

4- 

0 

•I       2' 

•3# 

30 

4" 

4* 

•I  2'      0 

•3 

31  1 

•2                      0 

1" 

3* 

(Eph  Ml 
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d     h    m     s 

d     h    m      8 

d     h    m      8 

1    o  56 

II.     Oc. 

Dis. 

11     9     I 

I.*  Tr. 

Eg. 

21    4  39 

IV.     Oc. 

Dis. 

4  56  19 

II.    Ec. 

Re. 

9  47 

I.*  Sh. 

Eg. 

9  35 

IV.*  Oc. 

Re. 

13  21 

I.*  Oc. 

Dis. 

16  24 

II.    Oc. 

Dis. 

13  42  II 

IV.     Ec. 

Dis. 

16  12  36 

I.    Ec. 

Re. 

20  51  37 

II.     Ec. 

Re. 

18  34  56 

IV.     Ec. 

Re. 

19  39 

III.    Tr. 

In. 

12    4    0 

I.    Oc. 

Dis. 

21  21 

I.    Tr. 

In. 

21  57 

III.    Sh. 

In. 

7     5  13 

I.*  Ec. 

Re. 

23    19 

I.     Sh. 

In. 

23  22 

III.    Tr. 

Eg. 

12  56 

III.*  Oc. 

Dis. 

23    42 

I.    Tr. 

Eg. 

2     I  39 

III.    Sh. 

Eg. 

19  47  12 

III.    Ec. 

Re. 

82    0  40 

I.    Sh. 

Eg. 

10  28 

I.*  Tt. 

In. 

21  31 

IV.    Tr. 

In. 

7  55 

II.*  Oc. 

Sk 

II     3 

I*  Sh. 

In. 

18    I     7 

I.    Tr. 

In. 

12  47    3 

II.     Ec. 

Re, 

12  48 

I*  Tr. 

Eg. 

I  55 

I.    Sh. 

In. 

18  41 

I.    Oc. 

Dis. 

13  23 

I.»  Sh. 

Eg. 

2  27 

IV.    Tr. 

Eg. 

31  57  57 

I.     Ec. 

Re. 

20    0 

II.    Tr. 

In. 

3  27 

I.    Tr. 

Eg. 

88    6    0 

III.    Tr. 

In. 

21  II 

II.    Sh. 

In. 

4  16 

I.    Sh. 

Eg. 

9  43 

III.*  Tr. 

Eg. 

22  56 

II.    Tr. 

Eg. 

5  15 

IV.    Sh. 

In. 

10    2 

III.*  Sh. 

In. 

807 

II.    Sh. 

E?- 

10  II 

IV.*  Sh. 

Eg. 

13' 44 

III.    Sh. 

Eg. 

7  47 

I.»  Oc. 

Dw. 

II  28 

II.*  Tr. 

In. 

15  48 

I.    Tr. 

In. 

10  41  »4 

!.♦  Ec. 

R€. 

13    6 

II.*  Sh. 

In. 

16  48 

I.    Sh. 

In. 

*    4  54 

I.    Tr. 

In. 

14  34 

II.    Tr. 

&• 

18     9 

I.    TT. 

Eg. 

5  31 

I.    Sh. 

In. 

16     3 

II.    Sh. 

Eg. 

19    8 

I.    Sh. 

Eg. 

7  IS 

I.*  Tr. 

Eg. 

22  26 

I.    Oc. 

Dis. 

24    3    0 

II.    Tr. 

In. 

7  52 

1*  Sh. 

Eg. 

14     I  34    I 

I.    Ec. 

Re. 

5    I 

II.    Sh. 

In. 

13  32 

IV.»  Oc. 

Dis. 

19  34 

I.    Tr. 

In. 

5  57 

II.*  Tr. 

Eg. 

14    5 

II.    Oc. 

Dis. 

20  24 

I.    Sh. 

In. 

7  57 

II.*  Sh. 

Eg. 

18  14  47 

II.     Ec. 

Re. 

21  54 

I.    Tr. 

Eg. 

13    8 

I.*  Oc. 

Dis. 

18  28 

IV.     Oc. 

Re. 

22  44 

I.    Sh. 

Eg. 
Dis. 

16  26  49 

I.     Ec. 

Re. 

19  30  41 

IV.     Ec. 

Dis. 

1«     5  33 

II.    Oc. 

2«  10  16 

I.*  Tr. 

In. 

«    0  13  55 

IV.    Ec. 

Re. 

10    9  53 

II.*  Ec. 

Re. 

II  17 

I.*Sh. 

In. 

2  14 

I.    Oc. 

Dis. 

16  53 

I.    Oc. 

Dis. 

12  36 

I.*  Tr. 

Eg 

5  10    7 

I.    Ec. 

Re. 

20    2  46 

I.    Ec. 

Re. 

13  37 

I.    Sh. 

Eg. 

9  32 

III.»  Oc. 

Dis. 

16    a  29 

III.    Tr. 

In. 

31     6 

II.     Oc. 

Duk 

15  46  34 

III.    Ec. 

Re. 

6    0 

III.    Sh. 

In. 

26    3    6    I 

II.     Ec. 

Re. 

23  21 

I.    Tr. 

In. 

6  II 

III.    Tr. 

Eg. 

7  35 

I.*Oc. 

Dis. 

600 

I.    Sh. 

In. 

9  43 

III.*  Sh. 

Eg. 

10  55  35 

I.*  Ec. 

Re. 

I  41 

I.    Tr. 

Eg. 

14    0 

I.    Tr. 

In. 

19  57 

III.    Oc. 

Dis. 

2  20 

I.    Sh. 

Eg. 

14  53 

I.    Sh. 

In. 

23  40 

III.    Oc. 

Re. 

9    9 

II.*  Tr. 

In. 

16  21 

I.    Tr. 

Eg. 

27    0  17    6 

III.     Ec. 

Dis. 

10  30 

II.*  Sh. 

In. 

17  13 

I.    Sh. 

Eg. 

3  49  II 

III.    Ec. 

Re. 

12    5 

II.*  Tr. 

Eg. 

17    038 

II.    Tr. 

In. 

4  43 

I.    Tr. 

In. 

13  26 

II,*  Sh. 

E?" 

2  24 

II.    Sh. 

In. 

546 

I.    Sh. 

In. 

20  40 

I.    Oc. 

Dw. 

3  35 

II.    Tr. 

Eg. 

7    3 

I.*  Tr. 

Eg. 

23  38  54 

I.    Ec. 

Re. 

5  21 

II.    Sh. 

Eg. 

8    6 

I.*  Sh. 

Eg. 

7  17  47 

I.    Tr. 

In. 

II  30 

I.*  Oc. 

Dis. 

16  12 

II.    Tr. 

In. 

18  29 

I.    Sh. 

In. 

14  31  37 

I.    Ec. 

Re. 

18  19 

II.    Sh. 

In. 

20    8 

I.    Tr. 

Eg. 

18    8  27 

I.*  Tr. 

In. 

19    9 

II.    Tr. 

Eg. 

20  49 

I.    Sh. 

Eg. 

9  22 

I.*  Sh. 

In. 

21  16 

II.    Sh. 

Eg. 

8    3  14 

II.    Oc. 

Dis. 

10  48 

I.*  Tr. 

Eg. 

28  .3     3 

I.    Oc. 

Dis. 

7  32  58 

II.*  Ec. 

Re. 

II  42 

I.*  Sh. 

Eg. 

5  24  25 

I.    Ec. 

Re. 

15     7 

I.    Oc. 

Dis. 

18  44 

II.    Oc. 

Dis. 

23  10 

I.    Tr. 

In. 

18    7  39 

I.    Ec. 

Re. 

23  28  42 

II.    Ec. 

Re. 

28    0  15 

I.    Sh. 

In. 

23     3 

III.    Tr. 

In. 

18     5  47 

I.    Oc. 

Dis. 

I  30 

I.    Tr. 

Eg. 

8     I  58 

III.    Sh. 

In. 

9    0  22 

I.*  Ec. 

Re. 

2  35 

I.    Sh. 

Eg. 

2  45 

III.    Tr. 

Eg. 

16  24 

III.    Oc. 

Dis. 

10  18 

II.*  Oc. 

Dis. 

5  41 

III.    Sh. 

Eg. 

20    7 

III.    Oc. 

Re. 

13     2 

IV.    Tr. 

In. 

12  14 

I.*  Tr. 

In. 

20  15  47 

III.    Ec. 

Dis. 

15  24  27 

II.     Ec. 

Re. 

12  58 

I.*  Sh. 

In. 

23  48    7 

III.    Ec. 

Re. 

17  58 

IV.    Tr. 

E?« 

14  34 

I.    Tr. 

Eg. 

20     2  54 

I.    Tr. 

In. 

20  30 

I.     Oc. 

Dis. 

15  18 

I.    Sh. 

Eg. 

3  50 

I.    Sh. 

In. 

33  29 

IV.    Sh. 

In. 

22  18 

II.    Tr. 

In. 

5  14 

I.    Tr. 

Eg. 

23  ss  12 

I.     Ec. 

Re. 

23  48 

II.    Sh. 

In. 

6  II 

I.    Sh. 

Eg. 

80    4  25 

IV.    Sh. 

Eg. 

10     I  15 

II.    Tr. 

Eg. 

13  49 

II.    Tr. 

In. 

9    35 

HI.*    Tr. 

In. 

2  44 

II.    Sh. 

s^- 

15  43 

II.    Sh. 

In. 

X3     z8 
X4       X 

III.      Tr. 
m.      Sh, 

Bf. 
In. 

9  33 

I.*  Oc. 

Dis. 

16  46 

II.    Tr. 

Eg. 

X7    37 

I.      Tr. 

In. 

12  36  28 

I.*  Ec. 

Re. 

18  39 

II.     Sh. 

Eg. 

Dis. 

Re. 

X7    44 

ill.      Sh. 

Eg. 

11     6  40 
7  26 

I.    Tr. 
I.*  Sh. 

In. 
In. 

21     0  14 
3  29  II 

I.     Oc. 
I.     Ec. 

18    44 
X9    58 
ax      4 

I.      Sh. 
I.      Tr. 
I.      Sh. 

In. 

Eg. 

Ec. 

NoTS. — ^In.  denotes  inEfess;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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I. 


II. 


7l 


8| 


9l 


lO 


i6 


17 


i8|Oi' 


19 


20 


21 


SEPTEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


r 


III. 


r 
* 


r 


IV. 


d 


r 


Configurations  ai 
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6 

7 
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22 
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21 
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I.    Oc.  Dis. 

I.    Ec.  Re. 
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I.  Sh. 
III.    Tr. 

I.  Tr. 
III.    Sh. 

I.  Sh. 
III.*  Sh. 
II.  Tr. 
II.  Sh. 
II.  Tr. 
II.    Sh. 

I.    Oc. 

I.     Ec. 

I.    Tt. 

I.    Sh. 

I.    Tr. 
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I.    Oc. 

I.  Ec 
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I.    Tt. 

I.    Sh. 
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I.     Be 

I.*  Tt. 
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I.*  Tt. 
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N0T8. — In.  denotes  ingress:  Eg..  £0<^css:  Dis.,  diaappeanuioe;  Re.,  reappearance;  Ec.  eclipse. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite;  &x.,  transit  of  the  shadow;  *  Visible  at  WashinsttS- 
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22  34 

IV. 

Tr. 

Eg. 

89     0    40 

I.      Oc. 

Dis. 

9    0  26  46 

III. 

Ec. 

Dis. 

19    6  15 

IV.* 

Sh. 

In. 

X     49    43 

n.    Ec. 

Re^ 

3  56  55 

III. 

Ec. 

Re. 

6  55 

I.* 

Tr. 

In. 

4    X3     X4 

21      S^ 

I.      Ec. 
I.      Tr. 

Re- 
la. 

7  18 

II.* 

Tr. 

In. 

8  14 

I.* 

Sh. 

In. 

93      8 

I.     Sh. 

la. 

9  57 

II.* 

Sh. 

In. 

9  16 

I.* 

Tr. 

Eg. 

80     0    13 

I.      Tr. 

Es. 

10  14 

II.* 

Tr. 

5^' 

10  34 

I. 

Sh. 

i«- 

z    96 

7     94 

I.      Sh. 

in.*  Oc. 

DiL 

12  53 

II. 

Sh. 

E^. 

II     7 

IV. 

Sh. 

Eg. 

zx      6 

III.      Oc. 

Re 

13  18 

I. 

Oc. 

Dis. 

12  57 

III. 

Tr. 

In. 

X3    3a    as 

ni.    Ec. 

Dis. 

^  _ 

16  56  15 

I. 

Ec. 

Re, 

16  39 

III. 

Tr. 

Eg. 

X5    17 
x6      X    x6 

II.      Tr. 
III.      Ec. 

la. 
Re. 

10    7  42 

IV.* 

Oc. 

Dis. 

18  16 

III. 

vSh. 

In. 

X7    44 

n,    Sh. 

Id. 

10  29 

I. 

Tr. 

In. 

21  56 

III. 

Sh. 

Eg. 

x8    X4 

n.      Tr. 

Ef. 

II  49 

I. 

Sh. 

In. 

23  16 

II, 

Tr. 

In. 

Z9    zo 
20    41 

I.      Oc. 
U.      Sh. 

12  38 

IV. 

Oc. 

Re. 

20     I  51 

II. 

Sh. 

In. 

33      43         3 

I.      Ec 

Re. 

Note. — In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *Visible  at  Washinstaa. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Imerting  Telescope. 
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Configurations  at  7**  45"  for  an  Inverting  Telescope. 
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d     h    m     s 

d     h    m     8 

d     h    m     8 

1  l6  23 

I 

.    Tr. 

In. 

11  10     9 

J 

[.     Oc. 

Dis. 

88     0     2 

III. 

Oc. 

Re. 

17  37 

I 

.    Sh. 

In. 

10  19 

11 

[.     Tr. 

Eg. 

0  36  49 

III. 

Ec. 

Dis. 

1843 

I. 

.    Tr. 

^^ 

12  34 

I] 

[.    Sh. 

Eg. 

I    8 

I. 

Oc. 

Dis. 

19  57 

I. 

.    Sh. 

Sp- 

13  34  47 

] 

[.    Ec. 

Re. 

X  32 

II. 

Sh. 

In. 

«    9  43 

II. 

.    Oc. 

Dis. 

18     7  22 

] 

[.♦Tr. 

In. 

2  26 

II. 

Tr. 

Eg 

13  40 

I. 

.    Oc. 

Dis. 

830 

1 

[.*  Sh. 

In. 

4    4  IS 

III. 

Ec. 

Re, 

15    8  29 

II, 

.    Ec. 

Re. 

9  42 

] 

.    Tr. 

Eg. 

4  27  26 

I. 

Et. 

Re. 

17  10  49 

I. 

.    Ec. 

Re. 

10  50 

] 

Sh. 

E?. 

428 

II. 

Sh. 

Eg. 

8  10  52 

I. 

.    TV. 

In. 

18     I  54 

I] 

[.     Oc. 

Dis. 

8  56 

IV. 

Tr. 

ff. 

12     6 

I. 

Sh. 

In. 

438 

] 

[.    Oc. 

Dis. 

13  51 

IV. 

Tr. 

% 

13  13 

I 

.    Tr. 

^• 

770 

I] 

[.*  Ec. 

Re. 

18  47 

IV. 

Sh. 

In. 

14  26 

I. 

.    Sh. 

Eg. 

8    3  34 

] 

[.*  Ec. 

Re. 

22  23 

I. 

Tr. 

In. 

21  23 

Ill 

.    Tr. 

In. 

22    9 

I\ 

\    Oc. 

Dis. 

23  24 

I. 

Sh. 

In. 

*    I     5 

III 

.    Tr. 

Eg. 

M    I  52 

] 

[.    Tr. 

In. 

23  34 

IV. 

Sh. 

Eg. 

2    30 

III 

.    Sh. 

In. 

3    0 

] 

[.    Sh. 

In. 

88    0  43 

I. 

Tr. 

% 

4  39 

II 

.*  Tr. 

In. 

3    S 

1\ 

^    Oc. 

Re. 

I  44 

I. 

Sh. 

Dis- 

5  58 

III 

.*  Sh. 

Eg. 

4   12 

] 

[.    Tr. 

Eg. 

18    6 

II. 

Oc. 

7    3 
7  35 

II 
II 

*  Sh. 
.*  Tr. 

In. 

5  ^9 
8  46  39 

] 

[.*  Sh. 
\    Ec. 

E?. 
Dis. 

19  39 
22  56  II 

I. 
I. 

Oc. 
Ec. 

Dis. 
Re. 

8    9 

I 

.*  Oc. 

Dis. 

13  21  21 

l\ 

^   Ec. 

Re. 

23    4  20 

II. 

Ec. 

Re. 

9  59 

II 

.    Sh. 

Eg. 

15  58 

II] 

[.    Oc. 

Dis. 

84  16  54 

I. 

Tr. 

In. 

"  39  38 

I 

.     Ec. 

Re. 

19  41 

II] 

[.    Oc. 

Re. 

17  53 

I. 

Sh. 

In. 

5     5  22 

I 

*  Tr. 

In. 

20  35  35 

II] 

[.    Ec. 

Dis. 

19  14 

I. 

Tr. 

Eg. 

6  35 

I 

.♦  Sh. 

In. 

20  45 

I] 

[.    Tr. 

In. 

20  13 

I. 

Sh. 

^ 

7  42 

I 

*  Tr. 

5«- 

22  56 

I] 

[.    Sh. 

In. 

85  zo  26 

III. 

Tr. 

In. 

855 

I 

♦  Sh. 

Eg. 

23    8 

] 

[.    Oc. 

Dis. 

12  53 

II. 

Tr. 

In. 

"  57 

IV 

.    Tr. 

In. 

23  41 

I] 

[.    Tr. 

Eg. 

14    8 

III. 

Tr. 

Ef 
Dk 

17  53 

IV 

.    Tr. 

E?. 

15    0    3  31 

II] 

[.    Ec. 

Re. 

14    9 

I. 

Oc. 

23     7 

II 

.    Oc. 

Dis. 

I    52 

I] 

[.    Sh. 

Eg. 

14  27 

III. 

Sh. 

In. 

6    0  31 

IV 

.    Sh. 

In. 

2   32   21 

] 

[.    Ec. 

Re. 

14  49 

II. 

Sh. 

In. 

2  39 

I 

.    Oc. 

Dis. 

20  22 

] 

[.    Tr. 

In. 

15  49 

II. 

Tr. 

%• 

4  28  21 

II 

.♦  Ec. 

Re. 

21    28 

] 

[.    Sh. 

In. 

17  24  57 

I. 

Ec. 

^0 

Re. 

5  21 

IV 

.*Sh. 

Eg. 

22    43 

] 

[.    Tr. 

Eg. 

17  45 

II. 

Sh. 

Hg. 

6    8  26 

I 

•  Ec. 

Re. 

23   48 

] 

[.    Sh. 

%• 

18    4 

III. 

Sh. 

%• 

23  52 

I 

.    Tr. 

In. 

18  15  17 

I] 

[.    Oc. 

Dis. 

86  II  24 

I. 

Tr. 

In. 

7    I    4 

I 

.    Sh. 

In. 

17  38 

] 

[.    Oc. 

Dis. 

12  22 

I. 

Sh. 

In. 

2  12 

I 

.    Tr. 

^• 

20  25  45 

I] 

[.    Ec. 

Re. 

13  44 

I. 

Tr. 

Eg. 

3  24 

I 

.    Sh. 

^• 

21     z    6 

] 

[.    Ec. 

Re. 

14  42 

I. 

Sh. 

Do. 

II  40 

III 

.     Oc. 

Dis. 

17  14  52 

] 

[.    Tr. 

In. 

27     7  32 

II. 

Oc. 

15  22 

III 

Oc. 

Re. 

15  57 

] 

[.    Sh. 

In. 

8  39 

I. 

Oc. 

Dis. 

16  34  14 

III. 

.    Ec. 

Dis. 

17  13 

] 

[.    Tr. 

Eg. 

II  53  43 

I. 

Ec. 

Re. 

18    0 

II 

.    Tr. 

In. 

18  17 

] 

[.    Sh. 

Eg. 

12  24  II 

II. 

Ec. 

Re. 

20    2  40 

III. 

Ec. 

Re. 

18    6    3 

II] 

[.♦  Tr. 

In. 

W    5  54 

I.* 

Tr. 

In. 

20  20 

II 

.    Sh. 

In. 

9  45 

II] 

L.    Tr. 

Eg. 

6  51 

I.* 

'  Sh. 

In. 

20  57 

II. 

Tr. 

s?- 

10    7 

I] 

[.    Tr. 

In. 

8  14 

I. 

TV. 

Eg. 

21     9 

I. 

Oc. 

D^s. 

10  2$ 

II] 

[.    Sh. 

In. 

9  " 

I. 

Sh. 

^- 

23  16 

II. 

.    Sh. 

Eg. 

12      8 

] 

[.    Oc. 

Dis. 

89    0  44 

III. 

Oc. 

dL 

8    0  37  12 

I. 

.    Ec. 

Re. 

12    14 

I] 

[.    Sh. 

In. 

a  z6 

II. 

Tr. 

In. 

18  22 

I 

.    Tr. 

In. 

13     4 

I] 

[.    Tr. 

Eg. 

3    9 

I. 

Oc. 

Db. 

19  33 

I. 

.    Sh. 

In. 

14      2 

III 

:.    Sh. 

# 

4    7 
4  26 

n. 
in. 

Sh. 
Oc 

la. 
Re. 

20  42 

I. 

Tr. 

^' 

15   10 

I] 

[.    Sh. 

Eg. 

4    38   16 

III. 

Be. 

21  53 

I. 

Sh. 

E?. 

15  29  54 

] 

[.    Ec. 

Re. 

5    13 

Tr. 

Bf. 

9  12  30 
15  39 

II. 
I. 

.    Oc. 
Oc. 

Dis. 
Dis. 

19    9  23 
10  26 

] 
] 

[.    Tr. 
:.    Sh. 

In. 
In. 

6  as  a? 

7  3 

8  5   10 

I.* 
u. 
in. 

Be. 
Sh. 
Be. 

■   Re. 
Eg. 
Re. 

17  47     7 

II. 

Ec. 

Re. 

"  43 

] 

[.    Tr. 

Eg. 

80      0    a4 

I. 

Tr. 

In. 

19    5  59 
10  12  52 

I. 
I. 

Ec. 
Tr. 

Re. 

In. 

12  46 
80    442 

] 
I] 

[.    Sh. 

[.     Oc. 

Dis. 

X      20 

»    45 

3    40 

I. 
I. 
I. 

^1. 
Tr. 
Sh. 

In. 
B«- 
Bc- 

14    2 

I. 

Sh. 

In. 

638 

1 

:.*  Oc. 

Dis. 

x8    19 

IV. 

Oc. 

Dis. 

15  12 

I. 

Tr. 

!«• 

9  45  37 

I] 

[.    Ec. 

Re. 

ao   57 

21      %0 

II. 
I. 

Oc." 
Oc. 

Dis. 

16  22 

I. 

Sh. 

Eg. 

9  58  40 

] 

:.   Ec. 

Re. 

23   14 

IV. 

Oc. 

Re. 

11     I  41 

III. 

Tr. 

In. 

«1    3  53 

] 

[.    Tr. 

In. 

81        0     51    12 

I. 

Ee- 

Re. 

5  23 

6  22 

III. 
III. 

*  Tr. 

*  Sh. 

Eg. 
In. 

4  55 
6  13 

] 

] 

:.   Sh. 

:.*  Tr. 

In. 

Eg. 

I    4»   Sa 
3      0  45 
7    3>  39 

n. 

IV. 
IV.* 

Ec. 
Ec. 
fie. 

Re. 
Dis. 
Re. 

7  22 

II. 

*  Tr. 

In. 

7  15 

] 

:.»  Sh. 

Eg. 

Dw. 

In. 

x8    55 

I. 

Tr. 

In. 

938 
10    0 

II. 
III. 

Sh. 
Sh. 

In. 

Eg. 

20  20 
23  30 

III 
I] 

:.   Oc. 

:.    Tr. 

19    49 

21  IS 

22  9 

I. 
I. 
I. 

Sh. 

Tr. 
Sh. 

In. 
Be. 

Note. — In.  < 

denote 

singrcsfl 

i;  Kg.,  eg 

ress;  Dis.,  disappeamn 
r.,  transit  of  the  satellit 

ce;  Re.,  reappean 

inoe:  Ec.,  edipse. 

Oc. 

denote 

es  occultation;  T] 

e;  Sh..  transit  of  t 

he  shadow;  ^'Vlsit 

>Ie  at  Wasliinctica. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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d 

* 
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d 


r 


Configurations  at  7^    o°*  for  an  Inverting  Telescope. 


• 

1 

West. 

Bast. 

I 

2* 

0 

I' 
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•4 

2 

•I      '2    0 

3- 

4' 

3| 

0     I- 
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•3 
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7 

4- 
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2* 

8 

4* 

2-              0 

•I      '3 

9 

4- 

•1-2        0 

•3 

10 

•4 

0 

I*        -w- 

II 

•4 

•13- 0 

12 

•4 

3* 

•2               Ov 

13 

•3 

•4            0 

•l#-2# 

14 

1 

•31-      0 

•4            2- 

i5| 

2-           0 

•I  '3         '4 

.61 

?             0 

•3         -4 

17  1 

0 

I"     '2      3* 

•4 

i8|03- 

•I        0 

2- 

4- 

19 

3*2-                   0 

I* 

4" 

20  1 

•3 

0 

4- 

-i9*29 

»i| 

•3      I-  0 

2-4- 

22 

2-           0 
*• 

•1-3 

23  1 

4"2i-           0 

•3 

24  1 

4" 

0 

•1             3 

25  1 

4- 

•I     0 

3*  2- 

26 

27 

4- 

'i.         0 

I- 

•4 

3* 

.1*0 

28 

Oi- 

•4 

•3            0 

2* 

29 

•4 

2-      0 

•I 

•3# 
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•3 

0 
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656    MAGNITUDE  AND  RINGS  OF  SATURN,  1914. 


ELEMENTS  FOR  DETERMINING  THE  GEOCENTRIC  POSITION,  APPEARANCE,  1 

AND  MAGNITUDE  OF  SATURN'S  RINGS 

. 

a 

b 

P 

/ 

V 

u 

«' 

Inclinatioti 

Hie  Eleva- 

The Eleva- 

Earth's Ixmgitude  from 

Sidbr 

Oi  Nortliem 

tion  of  the 

tion  of  the 

Saturn  counted  on  Planc- 

Mac 

T%Tt»mt%  iwt  t^r 

Outer 

Outer 

Semi-xninor 

Earth  above 

Sun  above 

of  Rings  from  the  Rings' 

Mean  Noon. 

Major 

Minor 

Axis  to 

the  Plane  of 

the  Plane  of 

Ascending  Node  on — 

Axis. 

Axis. 

ardeof 

the  Rings. 

the  Rings. 

Declination 
from  North 

to  Bast. 

Equator. 

Ecliptic. 

// 

// 

0       ' 

•      / 

•       / 

•       / 

•        t 

Jan. 

o 

46.07 

-20.39 

-4  20.5 

-26  16.3 

-26  32.6 

136  30.3 

83   509 

-0.2 

lO 

45-57 

20.17 

4  16.1 

26  16.3 

26  34.0 

125  38.2 

83     8.9 

-0.1 

20 

44.96 

19.91 

4   12.6 

26  16.8 

26  35.2 

125     5.6 

82  36.4 

0.0 

30 

4426 

19.61 

4  10.3 

26  18.0 

26  36.3 

124  44.2 

82   15.0 

-K).! 

Feb. 

9 

43-49 

19.39 

4    9.4 

26  19.9 

26  37.3 

124  34.9 

82     5-7 

O.I 

19 

42.70 

-18.97 

-4    9-8 

-36  33.6 

-26  38.3 

124  38.2 

82    9.1 

40.2 

Mar. 

I 

41.91 

18.66 

4  1 1. 6 

36   36.0 

26  39.3 

124  54.1 

82  35.1 

0.2 

ZI 

41.15 

18.36 

4  14.7 

26   39.9 

26  40.1 

125    22.1 

82  53-1 

0-3 

31 

40.43 

x8.o6 

4  190 

36  34.1 

36  40.9 

126      1.3 

83  32.4 

0.5 

31 

39-77 

17.83 

4  24.3 

26  38.4 

26  41.6 

126   50.8 

84  21.9 

0-3 

Apr. 

10 

39.18 

-17.61 

-4  30.5 

-36  43.4 

-26  42.3 

127  49-3 

85  20.5 

+0.3 

20 

38-67 

17.42 

4  37.5 

36  46.3 

26  42.9 

128  55.8 

86  27.0 

0.3 

30 

38-24 

17.36 

4  450 

26  49-5 

26  43-4 

130    8.9 

87  40.2 

0.3 

May 

10 

37-90 

17-13 

4  52.9 

26  51.9 

26  43-8 

131  27.4 

88  58.7 

0-3 

30 

37.64 

17.02 

5     i-i 

26  53-4 

26  44.1 

132  49.9 

90  21.3 

0.3 

30 

37-47 

-16.9s 

-5    9-4 

-26  53-7 

-36  44.4 

134  15-3 

91  46.7 

■N).2 

June 

9 

37-39 

16-91 

5  17-6 

36  53.0 

26  44.6 

135  42.3 

93  13.8 

0.2 

19 

37-40 

16.90 

5  25.6 

26  51.2 

26  44.7 

137    9-9 

94  41-4 

0.2 

39 

37-49 

16.91 

5  ZZ'Z 

26  48.4 

26  44-7 

138  36.6 

96    8.3 

0.2 

July 

9 

37-67 

16.95 

5  40.6 

26  44.6 

26  44.7 

140     1.3 

97  33.0 

0-3 

19 

37-95 

-17.03 

"5  47.4 

-26  39.9 

-26  44.6 

141  22.8 

98  54.6 

+0.3 

39 

38.31 

17.14 

5  53-6 

26  34.6 

26  44.4 

142  40.1 

100  1X.9 

0.3 

Aug. 

8 

38.75 

17.28 

5  59-2 

26  29.0 

26  44.2 

143  51-8 

loi  33.6 

0-3 

18 

39.27 

17-45 

6    4.1 

26  23.2 

26  43-9 

144  56.8 

I03    28.7 

0.3 

38 

39.86 

17.66 

6    8.4 

26  17.5 

26  43-5 

145  53-9 

103    25.9 

0-3 

Sept. 

40.53 

-17.90 

-6  11.9 

-26  12.3 

-26  43.0 

146  42.1 

104    I4.I 

"«>-3 

17 

41.24 

18.16 

6  14-5 

26    7.9 

26  42.5 

147  20.3 

104   52.3 

0-3 

37 

42.00 

18.45 

6  16.3 

26    4-5 

26  41.9 

147  47-5 

los  19-5 

0.2 

Oct. 

42.79 

18.78 

6  1^.4 

26    2.3 

26  41.2 

148    2.9 

105  350 

0.2 

17 

4358 

19.12 

6  17.6 

26     1.6 

26  40.5 

148    6.2 

105  38.4 

0.1 

37 

44.34 

-19.46 

-6  16.9 

-36    2.3 

-26  39.6 

147  57-2 

105  29.4 

40.I 

Nov. 

6 

4505 

19.79 

6  15-4 

26    4.5 

26  38.7 

147  36.2 

105    8.5 

0.0 

16 

45-67 

20.11 

6  13.2 

26    7.9 

26  37-7 

147     4-2 

104  36.6 

-0.1 

36 

46.16 

20.39 

6  10.3 

26  12.4 

26  36.6 

146  33.8 

103  55.2 

O.I 

Dec. 

6 

46.51 

20.61 

6    6.8 

26  17.8 

26  35-5 

145  34.1 

103     6.5 

0.2 

16 

46.69 

-20.76 

-6    3.9 

-26  23.6 

-26  34.3 

144  40.7 

102  13.2 

-0.3 

36 

46.68 

20.82 

5  58.7 

36  39.3 

26  33.1 

143  45.6 

loi  18.3 

0-3 

31 

46.61 

-20.82 

-5  56.6 

-26  32.1 

-26  32.4 

143  18.5 

100  51. 1 

-0.2 

The  factor  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of — 

The  inner  ellipse  of  the  outer  ring=o.88oi,  log  factor»9.9445 

The  outer  ellipse  of  the  inner  ring=o.8599,  log  factor»9.9344 

The  inner  ellipse  of  the  inner  ring=o.6650,  log  f actor s=9. 8238 

The  inner  ellipse  of  the  dusky  ring=o.5486,  log  factor=9.7392 

N0T8. — ^The  negative  sign  of  /  indicates  that  the  visible  surface  of  the  rings  is  the  southern  one. 
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SATELLITES  OF  SATURN,  1914. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  ''o"  are 
those  of  the  eastern  elongation,  as  seen  in  an  inverting  telescope.  The  times  of 
these  elongations  may  be  found  from  the  following  tables,  and  the  apparent 
position  of  a  satellite  at  any  other  time  may  be  marked  on  the  diagram  by  setting 
off  on  the  proper  orbit  the  elapsed  interval  in  days  and  hours  since  the  last  eastern 
elongation.  The  orbits  of  the  five  iimer  satellites  are  regarded  as  circular,  and 
the  time  of  any  elongation  not  given  in  the  tables  may  be  readily  found  from 
those  given  by  adding  or  subtracting  the  proper  multiple  of  the  mean  synodic 
period.  Mimas  can  be  seen  only  within  a  few  hours  of  each  elongation,  and  the 
time  of  every  elongation  visible  at  Washington  is  given.  For  the  three  outer 
satellites  the  eccentricity  is  taken  into  account,  and  the  times  both  of  the  elonga- 
tions and  of  the  conjunctions  are  given.  The  following  abbreviations  are  used  in 
the  tables: 


E.,    East  Elongation. 
W.,  West  Elongation. 


I.,   Inferior  Conjunction  (north  of  planet). 
S.,  Superior  Conjunction  (south  of  planet). 


MIMAS. 
Greatest  Elongations  Visible  at  Washington, 


d  h 

d  h 

d  h 

d   h 

d   h 

d   h 

Jaa.  I  lo.o  E. 

Jan.  24 12. 1 W. 

Sept.  26 14.4  W. 

Oct.  29  13.9  W. 

Nov.  23  13. 1 E. 

Dec.  14  6.5  E. 

2   8.6  E. 

25  10.7  W. 

27  13.0  W. 

3012.6  W. 

24  II. 7  E. 

141S.0W. 

3  7-3  H. 

26  9.4  W. 

2811.6W. 

31 11.2  W. 

25  10.3  E. 

15  16.7  W. 

4  5-9  H. 

27  8.0  w. 

Oct  2  17.3  E. 

Nov.  I  9.8  W. 

26  8.9  E. 

16  15.2  W. 

5 15-8  W. 

28  6.6  W. 

3IS-9H. 

4 16.8  E. 

27  7-5  E. 

17  13.8  W. 

6 14.5  W. 

31 13.8  E. 

4 14.5  E. 

SI5-4E. 

28 17.6  W. 

18  12.4  W. 

7131W. 

Feb.  1 12.4  E. 

Si3-iE. 

6 14.0  E. 

29  16.2  W. 

19  ii.oW. 

811.7W. 

2  ii.oE. 

611.7E. 

7  12.6  E. 

30 14.8  w. 

20  9.6  W. 

9 10.3  W. 

3  9.6  E. 

7  10.4  E. 

811.2E. 

Dec.  1 13.4  W. 

21  8.2  W. 

zo  8.9  W. 

4  8.2  E. 

II  16.3  W. 

9  9.9  E. 

2  12.0  W. 

22  6.8  W. 

II  7-sW. 

5  6.9  H. 

12  14.9  W. 

10  8.5  E. 

3  10.6  W. 

22  18. 1  E. 

12  6.1  W. 

8 14.0  W. 

13  i3'5  W. 

12  17.2  W. 

4  9.2  w. 

23  5-4  W. 

13  16.0  E. 

9 12.6  W. 

14 12. 1 W. 

13  15-8  W. 

s  7.8  w. 

23  16.7  E. 

14 14.7  E. 

10 II. 2  W. 

15  10.7  w. 

14 14.4  W. 

6  6.5  W. 

24  15.3  E. 

IS  13-3  H. 

II  9.8  W. 

19  i6.4E. 

15  13.0  w. 

6  17.6  E. 

25  13.9  E. 

X611.9E. 

12  8.4  W. 

20 15.0  E- 

I6II.6W. 

7  16.2  E. 

26  12.5  £. 

17  10.5  E. 

13  71  w. 

21 13,6  E. 

17  10.2  w. 

8 14.9  E. 

27  II. I  E. 

x8  9.1  E. 

17  12.9  E. 

22  12.2  E. 

18  8.8  W. 

9I3-5E. 

28  9.7  E. 

19  7.8  E. 

18 II. 5  E. 

23  10.8  E. 

19  7.5  W. 

10 12. 1  E. 

29  8.3  E. 

30  6.4  E. 

■   •   ■   ■ 

24  9.4  E. 

2017.2  E. 

II  10.7  E. 

30  6.9  E. 

22  14.9  W. 

Sept.  2417.1  W. 

27  16.7  W. 

21 15.8  E. 

12  9.3  E. 

31  5-6  E. 

23  135  w. 

25  15.8  W. 

28  15.3  W. 

22  14.5  E. 

13  7.9  E. 

31 16.9  W. 

ENCELADUS. 


d   h 

d  h 

d   h 

d  h 

d   h 

d   h 

Jan.  1 18.2  E 

Jan.  15  10.9  E. 

Jan.  29  3.8  E. 

Feb.  II  20.6  E. 

Feb.  25  13.5  E. 

Mar.  XI  6.5  E. 

3  30 E. 

16  19.8  E. 

30  12.6  E. 

13  55 E. 

26  22.4  E. 

12  15.4  £. 

411.9E. 

18  4-7  E. 

3121.sE. 

14 14.4  E. 

28  7.3  E. 

14  0.2  £. 

S  20.8  E. 

19 13.6  E. 

Feb.  2  6.4  E. 

15  23-3  E. 

Mar.  X  16.2  E. 

15  9.1  E. 

7  5-7  E. 

2022.5  E. 

3  iS-3  E. 

17  8.2  E. 

3  iiE. 

i6x8.oE. 

8 14.6  E. 

22  7.4  E. 

5  0.2  E. 

18 17.x  E. 

4  lo.o  E. 

x8  3.0  E. 

9  23.4  E. 

23  16.2  £. 

6  9.1  E. 

20  2.0  E. 

5 18.9  E. 

19  ZI.8E. 

II  8.3  E. 

25  I.I  E. 

7  18.0  E. 

21 10.9  E. 

7  3-8  E. 

20  20.7  E. 

12  17.2  E. 

26  lo.oE. 

9  2.9  E. 

22  19.8  E. 

8X2.7E. 

22  5.6  E. 

14  2.1  E. 

27  18.9  E. 

1011.8E. 

24  4.6  E. 

92X.6E. 

^Z  14.5  E. 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ENCELADUS— (Coiic/mM). 


d  h 

'  d  h 

d  h 

d  h 

d  h 

d  h 

Mar.  34  23.4  E* 

Sept.  20 13.3  E. 

Oct.  II  2.6  E. 

Oct.  31 15.8  E. 

Nov.  21  5.0  E. 

Dec.  II  18.0  E. 

•    •    •    B 

2122.2  E. 

12  II. 4  E. 

Nov.  a  0.7  E. 

22 13.8  E. 

13  2.9  E. 

Sept.  2  17.7  E. 

a3  71  H. 

13  20.3  E. 

3  9-5  B. 

23  22.7  E. 

1411.8E. 

4  2.6  E. 

24 16.0  E. 

15  5-2  E. 

4 18.4  E. 

25  7-6  E. 

15  20.6  E. 

5"-5B. 

26  0.8  E. 

16 14. 1  E. 

6  3.3  E. 

26 16.4  E. 

17  5-5  E. 

6  20.4  E. 

27  9.7  E. 

17  23.0  E. 

7  12.2  E. 

a8  1.3  E. 

18 14.4  E. 

8  5.3  E. 

28 18.6  E. 

19  7.9  E. 

8  21.0  E. 

29 10.2  E. 

19  23.3  E. 

9 14.2  E. 

30  3-5  H. 

20 16.8  E. 

10  5.9  E. 

30 19. 1  E. 

21  8.1  E. 

10  23. 1 E. 

Oct.  1 12.4  E. 

22  1.6  E. 

II  14.8  E. 

De^.  a  3-9  E. 

22 17.0  E. 

12  8.0  E. 

2  21.3  E. 

23  10.5  E. 

12  23.7  E. 

3  12.8  E. 

24  1.9  E. 

13 16.8  E. 

4  6.2  E. 

24 19.4  E. 

14  8.6  E. 

4.21.7  E. 

25  10.8  E. 

15  1.7  E. 

5  ISO  E. 

26  4.3  E. 

15 174  E. 

6  6.6  E. 

26 19.6  E. 

16 10.6  E. 

6  23.9  E. 

27 13.2  E. 

17  2-3  E. 
18 II. 2  E. 

7 154  E. 

28  4-5  E. 

17 19.5  E. 

8  8.8  E. 

28  22.0  E. 

9  0.3  E. 

29 13.4  E. 

19  4.4  H. 

9  '7-7  B. 

30  6.9  E. 

19  20.1  E. 

10  9.2  E. 

30 22.3  E. 

TETHYS. 

d  h 

d  h 

d  h 

d  h 

d  h 

d  h 

Jan.  z  18.6  E. 

Feb.  6 15.3  E. 

Mar.  14 12.3  E. 

Sept.  15  15.2  E. 

Oct.  21 12.0 E. 

Nov.  26  8.6  E. 

3IS-9E. 

8 12.6  E. 

16  9.6  E. 

17  12.5  E. 

23  9-3  E. 

28  5.8  E. 

5  13-2  E. 

10  9.9  E. 

18  7.0  E. 

19  9.8  E. 

25  6.6  E. 

30  31  E. 

7  IO-5  E. 

12  7.2  E. 

20  4-3  E. 

21  7.1  E. 

27  3.9  E. 

Dec.  2  0.4  E. 

9  7.8  E. 

14  4.5  E. 

22  1.6  E. 

23  4.4  E. 

29  1.2  E. 

3  21.7  E. 

II  5.1  E. 

16  1.8  E. 

23  23.0  E. 

as  1.7  E. 

30  22.5  E. 

S190E. 

13  2-4  E. 

1723.2  E. 

25  20.3  E. 

26  23.0  E. 

Nov.  1 19.8  E. 

7  16.3  E. 

I4  23-7E. 

19  20.5  E. 
21 17.8  E. 

27  17.6  E. 

28  20.4  E. 

3171E. 

9 13.6  E. 

Z621.0E. 

.... 

30 17.7  E. 

5  14.4  E. 

II  10.9  E. 

18 18.2  E. 

23  15.1  E. 

Aug.  27  18.0  E. 

Oct.  2  15.0  E. 

711.7E. 

13  8.2  E. 

20 15.5  E. 

25 12.4  E. 

29 15.3  E. 

4 12.3  E. 

9  90 E. 

15  S-4E. 

22 12.8  E. 

27  9.7  E. 

31 12.61^. 

6  9.6  E. 

II  6.3  E. 

17  2.7  E. 

24 10. 1 E. 

Mar.  z  7.1  E. 

Sept.  2  9.9  E. 

8  6.9  E. 

13  3-6  E. 

19  0.0  E. 

26  7.4  E. 

3  4.4  E. 

4  7-2  E. 

ZO  4-2  E. 

IS  0.8  E. 

2021.3  E. 

28  4.7  E. 

5  1-7  E. 

6  4-6  E. 

Z2  1.5  E. 

1622.1  E. 

22  18.6  E. 

30  2.0  E. 

6  23.0  E. 

8  1.9  E. 

13  22.8  E. 

18 19.4  E. 

24 15.9  E. 

31 23.4  E. 

8  20.3  E. 

9  23.2  E. 

15  20.1  E. 

20 16.7  E. 

26 13.2  E. 

Feb.  2  20.7  E. 

10 17.7  E. 

Z120.5E. 

17 17-4  E. 

22  14.0  E. 

28 10.4  E. 

4 18.0  E. 

12 15.0  E. 

13 17.8  E. 

19 14.7  E. 

2411.3E. 

30  7.7  E. 

DIONE. 


d  h 

d  h 

d  h 

d  h 

d  h 

d   h 

Jan.   Z2I.6E. 

Feb.  6Z1.3E. 

Mar.  14  1.5  E. 

Sept.  16  8.1  E. 

Oct.  21 22.1  E. 

Nov.  26 1 1.6  E. 

4 15-3  E. 

9  S-oE. 

z6 19.2  E. 

19  1.8  E. 

24 15.8  E. 

_   29  5.3  E. 

7  9.0  E. 

II  22.7  E. 

Z913.0E. 

2Z  Z9.5  E. 

27  9.4  E. 

Dec.  I  22.9  E. 

10  2.6  E. 

14 16.4  E. 

22  6.7  E. 

24 13.2  E. 

30  3-1  E. 

4 16.6  E. 

12  20.3  E. 

17  10. 1 E. 

25  0.4  E. 

27  6.9  E. 

Nov.  1 20.8  E. 

7  10.2  E. 

1513.9E. 

20  3.8  E. 

27  18. 1  E. 

30  0.6  E. 

4 14.4  E. 

10  3.9  E. 

z8  7.6  E. 

22  21.5  E- 

•  •  •  • 

Oct,  2  18.3  E. 

7  8.1  E. 

12  21.5  E. 

2z  1.3  E. 

25 15.2  E. 
28  8.9  E. 

Aug.  30  21.8  E. 

5 12.0  E. 

10  1.7  E. 

1515.1E. 

23  18.9  E. 

Sept.  2  15.6  E. 

8  5.7  E. 

12  19.4  E. 

18  8.8  E. 

26 12.6  E. 

Mar.  3  2.6  E. 

5  9-3  E. 

Z023.4E. 

15  13.0  E. 

21  2.4  E. 

29  6.3  E. 

5  20.3  E. 

8  3.0  E. 

13  17.1  E. 

18  6.7  E. 

;(3  20.lE. 

Feb.  z  0.0  E. 

8 14.0  E. 

1020.7  E. 

16 10.7  E. 

21  0.4  E. 

26 13.7  E. 

3  17-6  E. 

II  7.8  E. 

13  14.4  E. 

19  4.4  E. 

23  z8.o  E. 

29  7-3  E. 
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RHEA. 

TITAN. 

HYPERION. 

d      h 

d     h 

d     h 

d      h 

d 

d 

Jan.     I  9.7  E. 

Sept.  25  5.0  E. 

Jan.     4 12.4 1. 

Oct.     7  lo.o  W. 

Jan. 

3:4  W. 

Sept. 

6.2  £. 

5  32.0  E. 

29 17.5  B. 

8  8.7  W. 

izio.oS. 

8.3  S. 

ii.ol. 

10 10.3  E. 

Oct.     4  5.9  E. 
8 18.4  E. 

la   7.0  S. 

15 12.0  E. 

13. 1  E. 

17. 1  W. 

1422.7  E. 

16  9.7  E. 

19 II. 2  I. 

17.8 1. 

22.9  S. 

19  ii.oE. 

13  6.8  E. 

ao  10.2  I. 

23  8.6  W. 

33.6  W. 

27.6  E. 

23  23.4  E. 

17 19.2  E. 

24  6.sW. 

27  8.5  S. 

29.6  S. 

Oct 

2.4 1. 

2811.8E. 

22  7.6  E. 

28   5.0  S. 

31 10.3  E. 

Feb. 

3.4  E. 

8.5  W. 

Feb.    a   0.2  E. 

26ao.oE. 

Feb.     1  7.8  E. 

Nov.    4  9.5  I. 

8.1 1. 

14.3  s. 

6  12.6  E. 

31  8.4  E. 

5  8-5 1. 

8  6.7  W. 

13.9  w. 

19.0  E. 

XI    i.oE. 

Nov.    4S0.7E. 

9  4.9  w. 

12   6.4  S. 

19.9  S. 

33.8!. 

1513SH. 

9  9.1  E. 

13  35 S- 

16  8.2  E. 

24.7  E. 

29.8  W- 

20  Z.9E. 

13  21.4  E. 

17  6.4  E. 

20  7.3  I. 

Mar. 

1.4 1. 

Nov. 

4.6  s. 

24 14.4  E. 

18  9.7  E. 

21   7.3  I. 

24  4.3  w. 

7.3  w. 

9.2  E. 

Mar.    I   2.8  E. 

2222.1  E. 

25  3-9  W. 

28  3.9  S. 

^3  3  S. 

Z4.0 1. 

5  ^S'S  H. 

27 10.4  E. 

Mar.     z   2.6  S. 

Dec.    2   5.6  E. 

18. 1  E. 

ao.o  W. 

10  3.8  E. 

Dec.    1 22.7  E. 

5  5-7  H. 

6  4.7  I. 

23.81. 

85.8  S. 

14 16.3  E. 

611.0E. 

•     •     •     • 

10   1.6  W, 

38.7  W. 

30.4  E. 

19  4.9  E. 

10  23.3  E. 

Sept.  17  13.2  I, 

14  i.iS. 

■     •     • 

Dec. 

S-al. 

.... 

1511.6B. 

aii<x8W. 

z8  2.8  E. 

Aug. 

15.8  E. 

II. 2  W. 

Sept  II  15.6  E. 

19  23.9  E. 

25  ii.oS. 

32     1.9  I. 

30.6  I. 

16.9  s. 

16  4.1  E. 

94  X2.9  E. 

29 13.1  E. 

25  22.8  W. 

36.6  W- 

21.6  E. 

20 16.6  E. 

29  0.5  E. 

Oct.     3 12.5 1. 

29  22.2  S. 

Sept 

i.SS. 

26.4 1. 

lAPETUa 


Jan. 


d 

5.6 1. 
24.6  W. 


Feb. 
Mar. 


d 

za.6S. 


Mar. 

Sept 


d 

a6.il. 
4.8 1. 


Sept.      24.1  W. 
Oct.        13.3  S. 


Nov. 


d 

2.9  E. 
33.1 1. 


Dec. 


d 

11.9W. 
30,7  s. 


NINTH  SATELLITE  OF  SATURN. 


DI9P8RBNTIAI«  COORDINATES  OF  PHCBBB  FOR    1914. 


Washlngtoa. 
Mean  Noon. 

flph.— OfcO. 

^P%.— *Sat. 

WiMUiict«a. 

Mean  Nogs. 

«pi»,— <>iM. 

*M>.— ^Bat. 

Waahinttoa. 

<Xph.— Oaat. 

dph.— ^ 

m      s 

1    tt 

tn      t 

f      tf 

m      8 

f    »• 

Jan. 

I 

+  1  14.9 

-fl  46 

Apr. 

7 

+2  22.8 

+648 

Sept. 

30 

-0  53.6 

+2  " 

5 

I  20.9 

2    10 

II 

3    23.2 

6  45 

Oct. 

4 

0  59.6 

2   : 

9 

I  26.6 

a  34 

15 

2    31.3 

6  4a 

8 

I     5-5 

2   I 

13 

I  32.0 

a  57 

19 

3    30.3 

6  39 

12 

I  II. 3 

I  Si 

17 

I  37a 

3  19 

23 

2    18.8 

635 

16 

I  16.8 

r  4« 

31 

I  42.2 

3  41 

27 

2    17.2 

6  29 

20 

I    23.3 

I  41 

25 

I  46.9 

4    2 

May 

I 

+2  15-3 

+6    32 

24 

I    37.6 

I  33 

29 

I  51-3 

4  22 

•         •         • 

■       ■        ■ 

28 

I   328 

I  24 

Feb, 

2 

X  55-4 

4  41 

July 

28 

4-0  43-^ 

4-3    26 

Nov. 

I 

I  37-8 

I   ly 

6 

I  59-2 

4  58 

Aug. 

I 

037.8 

3  20 

5 

I  43.7 

I    5 

10 

a    2.7 

5  14 

5 

0  31-9 

3  14 

9 

I  47-4 

055 

14 

2     S-9 

5  29 

9 

0  25.9 

3    9 

n 

I  519 

044 

18 

2    8.9 

5  44 

13 

0  19.9 

3     4 

17 

I  56.1 

032 

22 

2  II. 6 

5  57 

17 

0  13.8 

2  59 

21 

3    o.i 

0  IQ 

26 

2  14.0 

6    8 

21 

0    7.7 

2  54 

25 

2    3-9 

+0    6 

Mar. 

2 

2  16.1 

6  18 

as 

+0     1.5 

2  50 

39 

2     7-4 

-0    8 

6 

2  17.9 

6  26 

39 

-0    4.7 

2  46 

Dec. 

3 

2  10.7 

0  aa 

10 

2  195 

6  33 

Sept. 

2 

0  10.8 

2  42 

7 

2  137 

0  36 

14 

2  20.8 

6  39 

6 

0  17.0 

2  38 

II 

2  16.4 

051 

18 

2  21.8 

6  44 

10 

0  23.2 

2  34 

15 

2  18.8 

I    6 

22 

2  22.5 

647 

14 

0  29.4 

2  30 

19 

2  20.9 

I  21 

26 

2  23.0 

6  49 

18 

0  355 

2  26 

^3 

2  22.7 

136 

30 

2  23.2 

6  50" 

22 

0  41.6 

a  22 

27 

3  24.1 

I  50 

Apr. 

3 

+2  23.1 

+6  so 

26 

-0  47-6 

+2  17 

31 

—2  25.2 

-2    4 

[Eph  14J 
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FRACTIONS  OF  THE  PERIODS  OF  REVOLUTION. 


Fraction  of  a 
Revolution. 

Mimas. 

Bocekidus. 

Tethys. 

Dione. 

Rhea. 

Titan. 

Fraction  of  a 
Revolution. 

h 

d      h 

d      h 

d      h 

d      h 

d      h 

O.OO 

0.0 

0     0.0 

0     0.0 

0     0.0 

0     0.0 

0     0.0 

0.00 

0.03 

OS 

0     0.7 

0     0.9 

0     1.3 

0      2.2 

0     7.7 

0.02 

0.04 

0.9 

0     1.3 

0     1.8 

0     2.6 

0      4.3 

0  153 

0.04 

0.06 

1.4 

0     2.0 

0     2.7 

0     3.9 

0      6.5 

0  23.0 

0.06 

0.08 

1.8 

0     2.6 

0    3.6 

0    5.3 

0      8.7 

I     6.6 

0.08 

O.IO 

2-3 

0    3-3 

0     4.5 

0    6.6 

0   10.8 

I  14.3 

O.IO 

0.12 

«-7 

0    4.0 

0     5-4 

0    7.9 

0  Z3.O 

z  21.9 

0.12 

0.14 

3-2 

0    4-6 

0    6.3 

0    9.2 

0  15.2 

2    5.6 

0.14 

0.16 

3.6 

0    5-3 

0     7.2 

0  10.5 

0  17.3 

2  13.2 

0.16 

0.18 

4.1 

0    5-9 

0    8.2 

0  11.8 

0   19.5 

2  80.9 

0.18 

0.20 

4-5 

0    6.6 

0    9.1 

0  13. 1 

0  21.7    i 

3    45 

0.20 

0.22 

50 

0    7.2 

0  lO.O 

0  14.5 

0  23.9 

3  12.2 

0.22 

0.24 

5-4 

0    7.9 

0  10.9 

0  15.8 

z    2.0 

3  19.8 

0.24 

0.26 

5-9 

0    8.6 

0  II.8 

0  17.1 

z    4.2 

4    35 

0.26 

0.28 

6.3 

0    9.2 

0  12,7 

0  18.4 

I   6.4    ■ 

• 

4   XZ.2 

0.2& 

0.30 

6.8 

0    9.9 

0  13.6 

0  19,7 

I   8.5    , 

4  z8.8 

0.30 

0.32 

7.2 

0  10.5 

0  14.5 

0  21.0 

I  Z0.7 

5    2.S 

0.32 

0.34 

V 

0  11.2 

0  15-4 

0  22.3 

I  12.9 

5  loi 

0.34 

0.36 

8.1 

0  1 1. 8 

0  16.3 

0  23.6 

z  15.0 

5  17-8 

0.36 

0.38 

8.6 

0  12.5 

0  17.2 

I     1.0 

I  17.2 

6    1.4 

O.3& 

0.40 

9.0 

0  13.2 

0  18.1 

1    2.3 

I  19.4    ■ 

6    9.1 

0.40 

0.42 

9.5 

0  13.8 

0  19.0 

1    3-6 

r  ai.5     ; 

6  16.7 

0.42 

0.44 

lO.O 

0  14.5 

0  19.9 

I     4.9 

I  23.7     1 

7    04 

0.44 

0.46 

10.4 

0  15.1 

0  20.8 

I     6.2 

2     1.9     \ 

7    8.0 

0.46 

0.48 

10.9 

0  15.8 

0  21.7 

1    7-5 

2     4.P 

1 

7  iS-7 

0.48 

0.50 

"•3 

0  16.4 

0  22.7 

z    8.8 

2     6.2      1 

7  ^ZZ 

0.50 

0.52 

11.8 

0  17.1 

0  23.6 

I  10.2 

2    8.4    ; 

8    7.0 

0.52 

0-54 

12.2 

0  17.8 

I     0.5 

I  11.5 

Z    Z2.8 

2  10.5    . 

8  14.7 

0.54 

0.56 

12.7 

0  18.4 

I     1.4 

2  12.7    1 

8  22.3 

0.56 

0.58 

I3-I 

0  19. 1 

I     2.3 

z  14.  z 

:  2  14.9    , 

9    6.0 

0.58 

0.60 

13.6 

0  19.7 

I     3-2 

I  iS-4 

i 

:   2  17.1      ' 

9  13-6 

0.60 

0.62 

14.0 

0  20.4 

I   4.1 

1  16.7 

2  19.2'     ; 

9  21-3 

0.62 

0.64 

145 

0  21.0 

I   50 

z  18.0 

2  21.4 

zo    4.9 

0.64 

0.66 

14.9 

0  21.7 

I   5.9 

z  19.4 

2  23.6     , 

ZO   12.6 

0.66 

0.68 

15-4 

0  22.4 

I     6.8 

t  20.7 

3  1-7   : 

zo  20.2 

0.68 

0.70 

15.8 

0  23.0 

I     7.7 

z  22.0 

3    3-9     ' 

"    3-9 

0.70 

0.72 

16.3 

0  23.7 

I    8.6 

1  23.3 

3    6.1 

zi  Z1.5 

0.72 

0.74 

16.7 

I    0.3 

I    9-5 

2      0.6 

3    8.2 

zi  Z9.2 

0.74 

0.76 

17.2 

I       I.O 

I  10.4 

2      Z,9 

3  IO-4 

Z2      2.8 

0.76 

0.78 

17.6      . 

I     1.7 

I  X1.3 

2      3,2 

3  12-6 

12    10.5 

0.78 

0.80 

18.1 

I    2.3 

I  12.2 

2      4.5 

1 
3  14.7 

Z2    Z8.2 

0.80 

0.82 

18.5 

I    30 

I  13.2 

a     5-9 

3  16.9 

13     1-8 

0.82 

0.84 

19.0 

I    3.6 

I  14. 1 

2     7.2 

3 191    : 

»3    9-5 

0.84 

0.86 

195 

I    4.3 

I  15.0 

2    8.5 

3  2i.a      : 

13  171 

0.86 

0.88 

19.9 

I    4.9 

I  159 

2    9.8 

3  23-4 

Z4    0.8 

0.88 

0.90 

20.4 

I     5.6 

I  16.8 

2  II. I 

4     1.6 

14    8.4 

0.90 

0.92 

20.8 

I    6.3 

I  17.7 

2  12.4 

4  3-7  ; 

Z4  z6.i 

0.92 

0.94 

21.3 

I    6.9 

I  18.6 

2  13-7 

4     5-9 

14  23.7 

0.94 

0.96 

21.7 

I     7-6 

I  19-5 

2  15. 1 

4    8.1      { 

15     7-4 

0.96 

0.98 

22.2 

I     8.2 

I  20.4 

2  16.4 

4  10.3      { 

15  X50 

0.98 

I.OO 

22.6 

I     8.9 

I  21.3 

2  17.7 

4  12.4 

15  22.7 

I.OO 
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Six  Inner  Satellites  of  Saturn. 

Hyperion. 

lapetns. 

Fraction  of 

Time  from 

Time  from 

a  Revolu- 

/>» 

F 

Eastern 

^» 

F 

Bastem 

^ 

F 

tion. 

Ekmgation. 

Blongation. 

COO 

• 

83.8 

X.OOO 

d 
0.0 

• 
83.9 

0.919 

d 
0 

• 
78.3 

Z.028 

0.02 

80.7 

0.994 

0.5 

79.5 

0.909 

2 

76.3 

Z.01S 

0.04 

77.4 

0.975 

I.O 

74.8 

0.880 

4 

74.2 

0.984 

0.06 

74.0 

0.944 

1-5 

69.7 

0.833 

6 

72.0 

0.929 

0.08 

70-3 

0.902 

2.0 

64.0 

0.772 

8 

69.4 

0.854 

O.IO 

66.2 

0.849 

2.5 

57.1 

0.701 

zo 

66.2 

0.761 

0.12 

61.5 

0.768 

3.0 

48.5 

0.625 

Z2 

62.0 

0.654 

0.14 

55-9 

0.721 

3.5 

37.7 

0.552 

14 

56.1 

0.536 

0.16 

49.2 

0.651 

4.0 

23.9 

0.493 

16 

46.8 

0.413 

0.18 

40.9 

0.582 

4.5 

7-1 

0.457 

18 

29.9 

0.301 

0.20 

304 

0.519 

5-0 

348.9 

0.456 

20 

358.9 

0.232 

0.22 

17.4 

0.470 

5-S 

332.0 

0.490 

22 

321.2 

0.254 

0.24 

2.0 

0.442 

6.0 

318.0 

0.550 

24 

297.1 

0.347 

0.26 

345-7 

0.442 

6.5 

307.1 

0.625 

26 

284.2 

0.466 

0.28 

3303 

.      0.470 

7-0 

298.6 

0.707 

28 

276.6 

0.587 

0.30 

317.3 

0.519 

75 

292.0 

0.788 

30 

271.6 

0.699 

0.32 

306.8 

0.582 

8.0 

286.S 

0.864 

32 

267.9 

0.795 

0.34 

298.5 

0.651 

8.5 

281.8 

0.931 

34 

264.9 

0.874 

0.36 

291.8 

0.721 

9.0 

277.8 

0.988 

36 

262.4 

0.930 

0.38 

286.2 

0.788 

9-5 

274.1 

1.032 

38 

260.0 

0.963 

0.40 

281.5    • 

0.849 

lO.O 

270.7 

1.062 

40 

257.8 

0.971 

0.42 

277-4 

0.909 

10.5 

267.4 

1.078 

42 

255-6 

o.9S» 

0.44 

273-7 

0.944 

II.O 

264.2 

1.078 

44 

253.2 

0.913 

0.46 

270.3 

0.975 

"5 

261.0 

1.064 

46 

250.6 

0.848 

0.48 

267.0 

0.994 

12.0 

257.6 

1.034 

48 

247.4 

0.763 

0.50 

263.8 

1. 000 

".5 

253.9 

0.989 

50 

243-3 

0.661 

0.52 

260.7 

0.994 

13.0 

249.9 

0.930 

52 

237-6 

0.545 

0.54 

257-4 

0.975 

13.5 

245-2 

0.860 

54 

228.6 

0.424 

0.56 

254.0 

0.944 

14.0 

239.6 

0.779 

56 

212.7 

0.311 

0.58 

250.3 

0.902 

14.5 

232.7 

0.692 

58 

183.3 

0.236 

0.60 

246.2 

0.849 

15.0 

223.7 

0.603 

60 

145-2 

0.248 

0.62 

241.5 

0.788 

15.5 

2II.8 

0.521 

62 

ZI9.6 

0.337 

0.64 

235.9 

0.721 

16.0 

196.0 

0.458 

64 

106.0 

0-455 

0.66 

229.2 

0.651 

16.5 

176.6 

0.428 

66 

98.Z 

0.577 

0.68 

220.9 

0.582 

17.0 

156.5 

0.441 

68 

930 

0.693 

0.70 

210.4 

0.519 

17.5 

139.0 

0.491 

70 

89.2 

0.795 

0.72 

197.4 

0.470 

18.0 

125.4 

0.565 

72 

86.2 

0.881 

0.74 

182.0 

0.442 

18.5 

II5.2 

0.647 

74 

83.8 

0.950 

0.76 

X65.7 

0.442 

19.0 

107.3 

0.728 

76 

81.6 

0.997 

0.78 

150-3 

0.470 

19.5 

100.9 

0.800 

78 

79.6 

1.024 

0.80 

137.3 

0.519 

20.0 

95-4 

0.857 

80 

77.6 

X.027 

0.82 

X26.8 

0.582 

20.5 

90.6 

0.897 

0.84 

118.5 

0.651 

21.0 

86.1 

0.917 

0.86 

111.8 

0.721 

21.5 

81.6 

0.917 

0.88 

106.2 

0.788 

0.90 

101.5     . 

0.849 

0.92 

97-4 

0.902 

0.94 

93-7 

0.944 

0.96 

90.3 

0.975 

0.98 

87.0 

0.994 

1. 00 

83.8 

z.ooo 

The  fraction  of  a  revolution  is  reckoned  from  the  Eastern  Elongation. 
Position  angle  of  satellite  ^-^+(P-Po). 

Apparent  distance  of  satellite  j-F-^^ 

P 

[Eph  X4I 
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Minias. 

Bncdadus. 

Tethys. 

Dionc. 

Date. 

P-P. 

•0») 

P-Po 

P 

P-Po 

p 

P-Po 

P 

• 

It 

• 

It 

e 

II 

• 

II 

Jan.     o 

+0.8 

31.4 

+1.8 

40.4 

+  1.0 

49-9 

+1.9 

64.0 

lO 

1.3 

31.1 

1.9 

39-9 

I.O 

49.4 

1.9 

633 

30 

1.5 

30.7 

1.9 

39-4 

I.O 

48.7 

3.0 

63.4 

30 

Z.8 

30.2 

3.0 

38.8 

I.I 

48.0 

3.0 

61.5 

Feb.    9 

3.1 

29.7 

3.0 

38.1 

Z.I 

47-1 

3.0 

60.4 

19 

+2.4 

29.1 

+3.0 

37.4 

+1.0 

46.3 

+3.0 

59.3 

Mar.     I 

2.7 

28.6 

3.0 

36.7 

I.O 

45-4 

3.0 

58.3 

II 

2.9 

38.1 

1.9 

36.0 

0.9 

44.6 

3.0 

57-2 

21 

+3-1 

37.6 

+1.8 

35-4 

+0.8 

43.8 

+3.0 

56.3 

Aug.  38 

-1-3 

37.3 

0.0 

34.9 

-I.I 

43-2 

0.0 

55-3 

Sept.    7 

i-S 

37.6 

-0.1 

35-5 

I.I 

43-9 

0.0 

56.3 

17 

1.7 

38.1 

0.1 

36.1 

I.Z 

44.7 

0.0 

57-3 

27 

-1.8 

38.6 

-0.1 

ZtA 

-I.I 

45.5 

-O.I 

58.3 

Oct.     7 

1.9 

39.3 

0.1 

37-5 

I.I 

46.3 

O.I 

59-4 

17 

1.9 

39.7 

0.1 

38.2 

I.I 

47.2 

O.I 

60.S 

27 

1.8 

30.3 

0.1 

38.8 

I.I 

48.0 

O.I 

61.5 

Nov.    6 

1.7 

30.7 

0.1 

39.4 

I.O 

48.8 

-O.I 

63.5 

16 

-I -5 

3I.I 

-0.1 

40.0 

-I.O 

49-4 

0.0 

634 

36 

1.3 

31-5 

0.0 

40.4 

0.9 

50.0 

0.0 

64.1 

Dec.     6 

0.9 

31.7 

0.0 

40.7 

0.8 

50-4 

+0.1 

64.6 

16 

0.6 

31.8 

+0.1 

40.9 

0.7 

50.6 

O.I 

64.8 

36 

-«.3 

31.8 

+0.3 

40.9 

-0.7 

50.6 

+0.3 

64.8 

Rlu 

». 

Titan. 

Hype 

rlon. 

lapetus. 

Date. 

P-P. 

P 

P-P. 

P 

P-Po 

p 

P-Po 

p 

• 

II 

• 

II 

• 

II 

• 

It 

Jan.     0 

+3.3 

89.4 

+1.9 

207 

+1.6 

251 

-2-3 

603 

10 

3.3 

88.4 

3.0 

205 

1.6 

348 

2.3 

597 

30 

2.3 

87.3 

3.0 

303 

1.7 

245 

2.4 

589 

30 

2.3 

85.8 

3.1 

199 

1.7 

241 

3.4 

580 

Feb.    9 

3.4 

84.4 

3.1 

196 

1.8 

237 

3.4 

570 

19 

+3.4 

83.8 

+3.1 

193 

+1.7 

333 

-4.4 

559 

Mar.     I 

2.3 

81.3 

3.0 

188 

1-7 

328 

2.4 

549 

II 

2.3 

79.8 

3.0 

185. 

1-7 

224 

2.4 

539 

31 

+3.3 

78.4 

+1.9 

183 

+1.6 

220 

-2.3 

530 

Aug.  38 

+0.4 

77-3 

+0.3 

179 

-0.1 

217 

■K^-3 

533 

Sept.   7 

0.3 

78.6 

0.2 

183 

0.3 

220 

0.4 

530 

17 

0.3 

80.0 

0.2 

185 

0.3 

224 

€»-5 

540 

27 

+0.3 

81.4 

+0.1 

189 

-0.3 

229 

+0.6 

550 

Oct.     7 

0.3 

83.9 

O.I 

193 

03 

233 

0.6 

560 

17 

0.3 

845 

O.I 

196 

0-3 

237 

0.6 

570 

27 

0.3 

85.9 

O.I 

199 

0-3 

241 

0.6 

580 

Nov.    6 

0-3 

87-3 

O.I 

303 

0.3 

245 

0.6 

590 

16 

+0.3 

88.5 

+0.2 

305 

-0.3 

248 

■KJ-S 

598 

26 

0.4 

89-5 

0.2 

307 

0.3 

251 

0-3 

604 

Dec.    6 

0.4 

90.3 

0.3 

309 

-0.1 

253 

0.3 

^ 

16 

0'5 

90.5 

0.3 

210 

0.0 

254 

+0.1 

61Z 

26 

+0.6 

90.5 

+0.4 

210 

0.0 

254 

-O.I 

61Z 

[Bph  14] 


664 


SATELLITES  OF  URANUS,  1914. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  AT  DATE  OF  OPPOSITION, 
AUGUST  2.  1914.  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


Apparent  Apsidgs. 

Dftte. 


Pontion 
Angle. 


May  9,  353.8 
July  28,  354.6 
Oct.   16,  355.6 


App.  Distances 
Arid.   Umbrid. 


tf 


n 


13-4 

14.0 


18.7 

X9-5 
18.8 


Apparent  Apsides, 


Date.      PodUcm 
Ancle. 

App.  Distances 
Titania.  Oberan. 

• 
May    9,  353.8 
July  28,  354.6 
Oct.  16,  355.6 

t9                       »t 
30.6             41.0 

32.0      42.8 
30.8      41.2 

North 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

North. 

South. 

North. 

South. 

North. 

South. 

North  and  South. 

d       h 

d      h 

d    h 

d       h 

d      h 

d      h 

d       h 

Apr.  30  16.9 

May   4  1 1.6 

May   I  15.7 

May  3  17.4 

Apr.  28  16.6 

May  3    I.I 

May  14   3.9  S. 

May    8   6.3 

12     I.O 

9  22.6 

12    0.3 

May    7    9.6 

II  18.0 

20  21.4  X. 

15  19.8 

19  14.5 

18    55 

20    7.2 

16    2.5 

20  II.O 

27  15.0  S. 

23    9.2 

a;    3-9 

26  12.4 

28  14. 1 

24  19-4 

29    3-9 

June    3    8.6  N. 

30  22.7 

June  3  17.4 

Jimc  3  19.3 

June  5  21.0 

June  2  12.4 

June  6  20.8 

xo   2.1  S. 

June  7  12. 1 

II    6.8 

12    2.2 

14   40 

"    %Z 

IS  13-8 

16  19.7  N. 

15    1.6 

18  20.3 

20   9.1 

22  10.9 

19  22.2 

24   6.7 

23  n-z  s. 

22  15.0 

26   9.8 

28  16. 1 

30  17.3 

28  1J.2 
July   7    8.2 

July  2  23.7 

30   6.9  X. 

T  1    ^°    f  5 

July  3  23.2 

July  6  23.0 

J«ly  9   0.7 

II  16.7 

July    7   0.5  S. 

July    7  18.0 

II  12.7 

15    5-9 

17    7.6 

16    1.2 

20   9.6 

13  18. 1  N. 

15    7-4 

19   2.2 

23  12.8 

as  i4.<i 

24  18.1 

29   2.6 

20  11.7S. 

22  20.9 

a6  15.7 

31  19-* 

Aug,  2  21.5 

Aug.  2  iz.i 

Aug.  6  19.6 

27    5-3  N. 

30  10.4 

Aug.  3    5.1 

Aug.  9    2.7 

II    45 

II    4.1 

15  12.6 

Aug.    2  22.9  S. 

Aug.   623.9 

10  18.6 

17    9-7 

19  11.4 

19  21. 1 

«       24    5-6 

9  16.5  N. 

14  134 

18   8.1 

25  16.6 

27  18.4 

2%  14. 1 

Sept.  I  22.6 

z6  10.2  S. 

22    2.8 

25  21.6 

Sept.  2  23.6 

Sept.  5    1.3 

Sept,  6    7.1 

10  15.6 

23    3-«^'- 

29  16.3 

Sept.  2  II. I 

11    6.5 

13    8-2 

15    0.1 

19    8.6 

29  21.4  S. 

Sept.  6    5.8 

lo   0.5 

19  135 

ai  152 

23  17.0 

28    1.5 

Sept.  5  15.0  N. 

13  19-3 

17  14.0 

27  20.4 

29  22.1 

Oct.    2  lO.o 

Oct.    6  18.5 

12    8.6  S. 

21    8.8 

^      25    3'S 

Oct.    6   3.3 

Oct.    8    5.1 

11    3.0 

IS  "S 

19    2.2  N. 

28  22.3 

Oct.    2  17.0 

14  10.3 

16  12.0 

19  20.0 

24    4.4 

25  19.8  S. 

Oct.    6  11.8 

10   6.5 

22  17.2 

24  19.0 

28  12.9 

Nov.  I  21.4 

Oct.     a  13.4  N. 

14    1.2 

17  20.0 

31    0.2 

Nov.  2    1.9 

Nov.  6   5.8 

10  14.3 

9    7.0  S. 

21  14.7 

^        25    9-4 

Nov.  8    7.1 

zo   8.9 

14  22.8 

19    7-3 

16    0.5  N. 

29    4.2 

Nov.  I  22.9 

16  14.0 

18  15.9 

23  157 

28    0.2 

32  18. 1  S. 

For  Ariel  every  third  elongation  is  given,  and  for  Umbriel  every  alternate 
one;  the  intermediate  ones  may  be  found  by  adding  multiples  of  the  period  of  the 
satellite. 

Sidereal  Period  of  Ariel,  2^  12^.489;  of  Umbriel,  4^  3*^.460;  of  Titania,  8**  16*^.942; 
of  Oberon,  13**  11^119. 
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Fractions  of  the  Period  of  Revolutioii. 

^^ -A !  ,1     ■     ^f 

Fraction  of 
A  Revolu- 
tion. 

Ariel. 

Umbriel. 

Titania. 

Obcnm. 

r  raction  of 
a  Revolu- 
tion. 

P' 

F 

d       h 

d     h 

d       h 

d       h 

• 

O.OO 

0     0.0 

0    0.0 

0     0.0 

0     0.0 

0.00 

354.7 

z.ooo 

0.02 

0.04 
0.06 

0.08 

0      Z.2 

0     2.4 
0     3.6 
0     4.8 

0    3.0 
0    4.0 
0    6.0 

0   8.0 

0     4.3 
0     8.4 
0  Z2.5 
0  Z6.7 

0     6.5 
0  12.9 
0  Z9.4 
z    Z.8 

0.03 
0.04 
0.06 

0.08 

359.0 
3-3 

7.9 

Z2.7 

0.995 

0.980 

0.955 

0.93  z 

O.ZO 

0    6.0 

0  zo.o 

0  20.9 

I    8.3 
z  Z4.8 

Z    2Z.2 

«    3-7 

3   Z0.3 

0.ZO 

179 

0.880 

o.ia 
0.14 
0.16 
0.18 

0    7-3 
0    8.5 

0    9.7 

0  Z0.9 

0  Z1.9 

0  13.9 

0  159 
0  Z7.9 

z     z.z 

X     5-3 
X    9-4 
z  Z3.6 

O.Z3 
O.Z4 

o.z6 
o.z8 

23-7 
30.2 

37.7 
46.3 

0.834 

0.783 
0.732 
0.683 

0.20 
0.22 

0   12. Z 

0  13-3 

0  Z9.9 
0  21.9 

z  Z7.8 
z  32.0 

3  z6.6 
a  33. z 

0.20 
0.23 

55-9 
66.8 

0.64Z 
0.610 

0.24 
0.26 
0.28 

0  Z4.S 

0  15-7 
0  Z6.9 

0  23.9 
z     Z.9 
z    3.8 

3      2.Z 
3      6.3 
3    ZO.5 

3    55 
3  la.o 

3  X8.5 

0.24 
0.26 
0.38 

78.6 
90.8 

Z03.6 

0.593 
0.593 

0.610 

0.30 
0.32 

0-34 
0.36 
0.38 

0  z8.z 
0  Z9.4 

0  30.6 
0  21.8 

0  23.0 

X    5-8 

X    7-« 
z    9.8 

z  ZZ.8 

X  Z3.8 

3    Z4.7 
3    Z8.9 
3   33.0 

3    3a 
3    7.4 

4    0.9 

4    7.4 
4  X3.9 

4  20.3 

5  3.8 

0.30 
0.39 

0.34 
0.36 
0.38 

113.5 
Z23.2 

131-8 
139-2 

X45-7 

0.641 

0.683 
0.732 

0.783 

0.834 

0.40 
0.42 

0.44 
0.46 

0.48 

z    0.9 
X     Z.4 

Z      2.6 

I    3-8 
z     5.0 

z  Z5.8 
z  Z7.8 
z  Z9.8 
z  az.8 

X  «3-7 

3  ZZ.6 
3  xS-8 

3  X9-9 

4  o.z 

4    4.3 

5   9a 

5  iS-7 

5   22*2 

6  4.6 
6  zz.z 

0.40 
0.4a 
0.44 
0.46 
0.48 

151-5 

156.7 
161.5 

Z66.Z 
170-4 

0.880 
0.921 

0.955 

0.980 

0.995 

0.50 
0.52 

0.54 
0.56 
0.58 

z    6.2 

z    8.7 
z    9.9 

Z    ZI.Z 

3     Z.7 

a    3-7 

a    5-7 
3    7.7 

3    9.7 

4    8.5 
4  ia.6 
4  z6.8 

4  3Z.O 

5  X.3 

6  Z7.6 

7  0.0 
7    6.5 
7  X3.9 
7  X9-4 

0.50 
0.53 

0.54 
0.56 

0.58 

X74.7 
1790 
183.3 
187.9 
192.7 

z.ooo 

0.995 

0.980 

0.955 

0.921 

0.60 
0.62 
0.64 
0.66 
0.68 

I  12.3 
I  135 

z  Z4.7 
z  Z5.9 

Z   Z7.Z 

2  ZZ.7 

2  X3'7 
a  X5.7 

3  Z7.6 
a  Z9.6 

5    5.4 

S    9-5 

5  X3.7 

5  17-9 
S  33.Z 

8    z.9 
8    8.3 
8  Z4.8 

8  31.3 

9  3-7 

0.60 
0.63 
0.64 
0.66 
0.68 

X97-9 
303.7 

3Z0.3 

217.7 
226.2 

0.880 
0.834 

0.783  • 

0.732 
0.683 

0.70 
0.72 

0.74 
0.76 
0.78 

1  18.3 

Z    Z9.6 

z  20.8 
z  22.0 
I  33.2 

3   3Z.6 

3  33.6 
3    X.6 
3    3-6 
3    5-6 

6    3.3 
6    6.4 
6  Z0.6 
6  Z4.8 
6  19.0 

9  Z0.2 
9  z6.6 

9  231 
10    5.6 

ZO   Z2.0 

0.70 
0.73 

0.74 
0.76 
0.78 

235-9 
346.8 

258.6 

270.8 

382.6 

0.641 
0.610 

0.593 
0.593 

0.610 

0.80 
0.82 

0.84 
0.86 
0.88 

8     0.4 

a    Z.6 
3    2.8 
2    4.0 
a    5.2 

3    7.6 
3    9-6 
3  "5 

3  X3-5 
3  X5-5 

6  23.3 

7  3-3 

7    7-5 
7  X1.7 
7  X5-9 

zo  Z8.5 
zz     z.o 

II     7-4 
zi  Z3.9 

zi  20.3 

0.80 
0.83 
0.84 
0.86 
0.88 

293-5 
303.2 
3x1.8 

3x92 
325.7 

0.641 

0.683 
0.732 

0.783 

0.834 

0.90 
0.92 
0.94 
0.96 
0.98 

a    6.4 

a    7.7 
a    8.9 
a  zo.z 
a  ZZ.3 

3  17-5 
3  19-5 
3  ax-S 

3  ^3'S 

4  i-S 

7  20.0 

8  0.2 

8    4.4 
8    8.6 
8  Z2.8 

Z2      2.8 
Z2      9.3 
Z2    15.7 
Z2    32.2 

13      4.7 

0.90 
0.92 

0.94 
0.96 
0.98 

331.5 
336.7 
341-5 
346.1 

350.4 

0.880 

0.92  z 

0.955 

0.980 

0.995 

1. 00 

a  Z2.5 

4    3-5 

8  16.9 

13    II. I 

1. 00 

354.7 

z.ooo 

The  fraction  of  a  revolution  is  reckoned  from  the  Northern  Elongation. 
Position  angle  of  satellite  p^p^+iP-Po). 


Apparent  distance  of  satellite 


—  F 

P 
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SATELLITES  OF  TJBANUS,  1914. 


-(p) 

a{p) 

Date. 

P~P. 

/ 

» 

Date. 

P-Po 

f 

Ariel. 

Umbriel. 

TiUnia. 

Oberan. 

ArieL 

Umbrid. 

Titania. 

Oberan. 

• 

ti 

It 

tt 

tr 

• 

ti 

It 

tt 

tt 

Apr.    4 

-0.6 

13 -o 

18.3 

29.8 

39-8 

Aug.  2 

0.0 

14.0 

19.7 

32.0 

42.8 

9 

0.7 

130 

18.3 

29.9 

39-9 

7 

+0.1 

14.0 

19.7 

32.0 

42.8 

14 

0.7 

I3-I 

18.4 

30.0 

40.1 

12 

0.2 

3^3-9 

19.6 

32.0 

42.8 

19 

0.8 

131 

18.5 

30.1 

40.3 

17 

03 

139 

19.6 

32.0 

42.7 

24 

0.8 

132 

x8.6 

30.2 

40.4 

22 

0.4 

13-9 

19.6 

319 

42.7 

29 

-0.8 

132 

18.6 

30-4 

40.6 

r.            ^7 

+0.4 

139 

19.6 

31-9 

42.6 

May    4 

0.9 

133 

18.7 

30-5 

40.8 

Sept.  I 

0-5 

13-9 

19-5 

318 

42.5 

9 

0.9 

134 

18.8 

30.6 

40.9 

6 

0.6 

13.8 

19-5 

31-7 

42.4 

14 

0.9 

134 

18.9 

308 

41.1 

II 

0.7 

13.8 

19.4 

31.6 

42.3 

19 

0.9 

13.5 

Z9.0 

309 

41.3 

16 

0.7 

137 

19.4 

31-5 

42.2 

24 

-0.9 

13-5 

19.0 

31.0 

41-5 

21 

+0.8 

137 

19-3 

31-4 

42.0 

29 

0.9 

13.6 

19. 1 

311 

41.6 

26 

0.8 

13-7 

19.2 

313 

41.9 

June   3 

0.8 

13.6 

19.2 

31.2 

41.8 

Oct.    I 

0.8 

13.6 

19.2 

312 

41-7 

8 

0.8 

13.7 

19-3 

313 

41.9 

6 

0.9 

13.6 

19. 1 

3I-I 

41.6 

13 

0.8 

13-7 

193 

31-5 

42.1 

II 

0.9 

13-5 

19.0 

30.9 

41.4 

18 

-0.7 

13-8 

19.4 

31.6 

42.2 

16 

+0.9 

134 

18.9 

30.8 

41.2 

23 

0.6 

13-8 

19.4 

31-7 

42.3 

21 

0.9 

13-4 

18.8 

30-7 

41.0 

28 

0.6 

13-8 

19s 

3^-Z 

42.4 

26 

0.9 

133 

18.8 

305 

40.9 

July   3 

o.S 

13-9 

19-5 

31.8 

42.5 

..      31 

0.9 

n-z 

18.7 

304 

40.7 

8 

0.4 

13-9 

19.6 

319 

42.6 

Nov.  5 

0.8 

13-2 

18.6 

30-3 

40.5 

13 

-0.4 

139 

19.6 

319 

42.7 

10 

+0.8 

13-2 

18.5 

30.2 

40^3 

18 

0-3 

13-9 

19.6 

32.0 

42.8 

15 

0.7 

131 

18.4 

30.0 

40.2 

23 

0.2 

14.0 

19.7 

32.0 

42.8 

20 

0.6 

13  0 

18.4 

29.9 

40.0 

28 

-0.1 

14.0 

19.7 

32.0 

42.8 

25 

+0.6 

13.0 

X8.3 

29.8 

39-* 

SATELLITE  OF  NEPTUNE,  1914. 


Time  from 

Time  from 

«0») 

a(^l 

Bastem 

P^ 

F 

Eastern 

/»» 

F 

Date. 

P-P. 

Date. 

P-P. 

Blongation. 

Blongation. 

p 

f 

d    h 

• 

d     h 

• 

• 

It 

• 

ft 

0     0 

112.6 

I.OOO 

3    0 

290.2 

0.999 

Jan.     0 

■K).6 

16.8 

Apr.  30 

-1.6 

16.2 

0     3 

107.6 

0.995 

3     3 

285.2 

0.989 

5 

0.4 

16.9 

May     5 

1-5 

16.1 

0     6 

102.6 

0.980 

3     6 

280.0 

0.969 

10 

0.2 

16.9 

10 

1.4 

16.I 

0     9 

97-3 
91.6 

0.955 
0.922 

3    9 
3  12 

274.5 
268.7 

0.940 
0.903 

IS 
20 

+0.1 
-0.1 

16.9 
16.9 

15 

-1-3 

16. 1 

0    12 

Sept.  27 

+3-8 

16.1 

0  IS 

85.S 

0.882 

3  15 

262.3 

0.860 

25 

-0.3 

16.9 

Oct.     2 

+3-9 

16.I 

0  18 

78.8 

0.837 

3  18 

255-2 

0.8x4 

30 

0.4 

16.8 

7 

3-9 

16.3 

0  21 

71-3 

0.791 

3  21 

247-2 

0.768 

Feb.    4 

0.6 

16.8 

12 

4.0 

16.3 

I      0 

62.8 

0.745 

4    0 

238.3 

0.724 

9 

0.8 

16.8 

17 

4.1 

16.3 

I    3 

53-3 

0.704 

4    3 

228.3 

0.688 

14 

0.9 

16.8 

22 

4.1 

16.3 

I     6 

42.8 

0.673 

4    6 

217-3 

0.662 

19 

-i.i 

16.8 

27 

+4.2 

16.3 

I     9 

31-5 

0.654 

4    9 

205.7 

0.650 

24 

1.2 

16.7 

Nov.    I 

4.2 

16-4 

I  12 

19.7 

0.650 

4  12 

194.0 

0.654 

Mar.     I 

1-3 

16.7 

6 

4-2 

16.4 

I  15 

8.1 

0.661 

4  15 

182.6 

0.672 

6 

1.4 

16.7 

II 

4.2 

i6-S 

I  18 

357.1 

0.687 

418 

172. 1 

0.704 

II 

1-5 

16.6 

16 

4.1 

16.S 

I  21 

347-1 

0.724 

4  21 

162.6 

0.744 

16 

-1.6 

16.6 

21 

+4.1 

16.6 

2     0 

338.2 

0.767 

5    0 

154-1 

0.790 

21 

1-7 

16.6 

26 

4.0 

16.6 

2     3 

3302 

0.814 

5    3 

146.6 

0.837 

26 

1-7 

16.5 

Dec.     I 

3-9 

16.7 

2     6 

323  I 

0.860 

5    6 

1399 

0.881 

31 

1.7 

16.5 

6 

3.8 

16.7 

2     9 

316.7 

0.902 

5    9 

133-8 

0.921 

Apr.    5 

1.7 

16.4 

IX 

3.7 

16.7 

2  12 

310.8 

0.939 

5  " 

128.1 

0.955 

10 

-1-7 

16.4 

16 

+3.6 

16.8 

2  15 

3054 

0.968 

5  15 

122.8 

0.979 

15 

1-7 

16.3 

21 

3-5 

16.8 

2  18 

300.2 

0.988 

5  x8 

117.7 

0.995 

20 

1-7 

16.3 

26 

ZZ 

16.8 

2  21 

295.2 

0.999 

5  21 

X12.7 

I.OOO 

25 

-1.6 

16.2 

31 

+3-2 

16.8 

Position  angle  of  satellite  ^-^+(P-Po). 
Apparent  distance  ol  satellite  s^  F^^. 
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APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  AT  DATE  OF  OPPOSITION, 
JANUARY  17, 1914,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


South 


North 


Date. 

PoBltion  Ansle 
of  Apna. 

Apparent  Distance 
at  Apsis. 

Feb.     26 
May     17 
Oct.       4 
Dec.    23 

e 

XXX.4 
III.4 
I16.S 
ZI6.O 

X6.7 
16.0 
16. 1 
16.7 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


Bast. 

West. 

RasL 

West. 

Bast. 

West. 

d       h 

d       h 

d      h 

d      h 

d      h 

d      h 

Jan. 

I  21.5 

Mar. 

22    6.7 

Mar. 

as    S-a 

Oct. 

X3  20.9 

Oct. 

16  19.4 

Jan. 

4  20.1 

7  i8-7 

a8    3-7 

31    2-3 

19  17.9 

22  16.4 

10  17.2 

13  15.8 

Apr. 

3    0.8 

Apr. 

5  ^3  3 

25  14.9 

28  13.4 

16  14.4 

19  12.9 

8  21.9 

II  20.4 

31  11.9 

Nov. 

3  10-4 

22  II. 5 

25  10. 1 

Z4  18.9 

17  17.4 

Nov. 

6    8.9 

9    7-4 

28    8.6 

31     7-a 

20  16.0 

23  14.5 

12    6.0 

15    4.5 

Feb. 

3     5.8 

Feb. 

6    4-3 

26  13.0 

29  ii.s 

18    30 

21       1.6 

9    2-9 

12     1.5 

May 

2    lO.O 

May 

5    8.5 

24    0.1 

26  22.6 

15    0.0 

17  22.6 

8    7.0 

"    55 

29  21.2 

Dec. 

2  19-7 

20  21.2 

23  197 

14    4.0 

17    2.5 

Dec. 

5  18.2 

8  16.8 

26  18.3 

Mar. 

I  16.8 

"  153 

U  13 -9 

Mar. 

4  15-4 

7  139 

Sept. 

26    5.9 

Sept. 

29    4.4 

17  12.4 

20    II.O 

10  12.5 

13   II.O 

Oct. 

2     2.9 

Oct. 

5     1-4 

23    9-5 

26    8.1 

16    9.6 

19    8.1 

7  239 

10  22.4 

29    6.6 

32     5.2 

The  above  times  are  the  instants  of  each  passage  of  the  satellite  through  the 
apsis  of  its  apparent  orbit.  The  position  of  the  satellite  at  any  other  time  may  be 
found  by  measuring  around  the  orbit  from  the  apsis  last  passed  through,  bearing 
in  mind  that  the  radius  vector  of  the  satellite  describes  equal  areas  in  equal  times. 

The  sidereal  period  of  the  satellite  of  Neptune  is  5^  2i'^.o44. 

NoTB. — In  the  preceding  diasrams  the  central  circle  represents  the  planet  and  is  on  the  same  scale  as  the  orbits. 
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PHENOMENA,   1914. 


WASHINGTON  MEAN  TIME. 


PLANETARY     CONFIGURATIONS. 


Jan. 


Feb. 


d     h    m 
3    3- 

5    I    - 

8    o   - 

8  1632 

10  20  40 

11  20  30 

13  12  - 
17    I    - 

1923  - 
21  21    - 

2415  - 
25  I  - 
25  3  34 
25  346 
2514    7 

25  15  52 

26  3    - 

2715  - 
28    9    - 

30  II    - 

3x4    - 

5  023 

6  1930 

8  530 
II    3    - 

11  10    - 

12  8  - 
16  9  - 
21    o    - 

21  22  22 

22  I  - 
22  I  32 
24 

24  14  53 

25  18  52 

26  I  - 
28    3    - 

Mar.  26- 
3    6    - 

3  16    - 

4  931 

5  20    - 

6  936 
71458 

9  22    - 

II    -   - 

20  18    3 

21  950 
21  15  31 

21  21    - 

22  8  ~ 
2323    7 


0      in  Perihelion, 
{f       in  Aphelion. 

dha h 

6  ^(L ^ 


6^€ 

cPVO 

6VQ 
(5  »^ 


9 


647 
034 

427 

X    4 


g  —  140 


<5  5  O  Superior. 

6  9V 

6V(i 

69t 

6i(i 


9 
V 
9 


+ 
+ 
+ 


033 
3  22 

248 

1 14 


6 
6 
6 


S(C S  +  244 

?  S Jf  —  I  32 

so 

^       Greatest  Hel.  Lat.  S. 
<59S 9  —  030 

9       in  Aphelion. 
6  h€ h—  650 

<5<rc ^  —  I  9 

d  VC    ^  —  431 

6  90  Superior, 

I2       Stationary. 
^       Stationary. 

»       in  a 

{f       in  Perihelion. 

d^C ^+2  56 

\l       Great,  elong.  E.   i8    8 

dSC S  +  2  39 

O     Ann.  eel.  invis.  at  W. 

9C 9-1    I 

5  C ?  +  I  36 


9       Greatest  Hel.  Lat.  S. 
)f       Stationary. 

n»20 

{f       Greatest  Hel.  Lat.  N. 

6V^ :y  +  o9 


6h(L 

(5  5  9 

6  sa 

dWC 

d  S  O  Inferior. 


+ 


647 
528 

149 

4  35 


([       Par.  eel.  vis.  at  W. 
O      enters  <y»,  Spring  com. 
<5SC S  +  232 

dva :t^+226 

^       Greatest  Hel.  Lat.  N. 


JJ       Stationary. 

dec 


d    h    m 

Mar.  26  18    - 

27  446 
31  19  22 

Apr.   3    9  58 

323  19 

518    - 

523    - 
613    - 

10  II    - 

15  14   - 

17  17  42 

18  7    5 

20  18    - 

22  21  24 

23  8    - 

26  8  - 
26  13  - 
26  13  12 
98  6  3 
May   I    6  16 

I  1534 
22- 

11  19    - 

15    156 

15    8    - 

15  2042 
1521    - 

16  15    - 
16  17    - 

1923    - 

25    7  59 

25  17  57 

26  15  54 
2623    - 

28  3    - 

28  12  48 

30    o    8 

30    6    - 

June  113- 

11  10  25 

12  7  24 
12  21    - 

16  9    - 

17  20   - 

18  14    - 

21  1347 

22  7  16 

22  17    - 

24  20    2 
24  2021 


6 
6 
6 
6 


9€ 


in?S 


9 


7     stationary. 

1^      in  Aphelion. 

$^      Great,  elong.  W. 

□  V0 


4  16 

637 
2    o 

430 


2746 


dSC 
6V(i 
6  ^V 
d  »C 
9 


ina 


5 


+  220 

-h  I  50 

+  234 

—  530 


5       Greatest  Hel.  Lat.  S. 

$     in  Aphelion. 

6  9  a 9  —  4  52 

dhC b  —  622 

d^C ^—417 


6  $(L    .  .  . 

aS0 

d  SC   .  .  . 

»       in  a 


^  —   136 


S  +   2    3 


61l(L V 

69h 9 

S      Stationary, 
d  5  0  Superior. 
9       in  Perihelion. 


+ 
+ 


13 

10 


d 
d 
d 

d 
d 


»C 

9C 
9 

vc 


in  Perihelion. 


5 

9 


327 

6    9 
321 


S  +  3    2 


J?   +   I    8 

(Bph  14] 


25    5    - 
25  16    o 


V  —  4    I 

id  ^  C ^  —  o  42 

^       Greatest  Hel.  Lat.  N. 
y,      stationary. 

dSC S  +  148 

6%(L It  +  043 

d  J20 

d9V 9  +  214 

9      Greatest  Hel.  Lat.  N. 

jf       Great,  elong.  E.     24  52 

0      enters  gs,  Summer  com. 
dbC l2  —  6    I 

?       inW 

d?C »—  3  55 

dVC V—  3  49 

dSV 8  —  oi<^ 

d  9C 9  —  046 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONFIGURATIONS. 


d  h  m 
J  line  27  10  50 
July    121    - 

27- 

2  23    - 

717    - 

8  18  19 

914    6 

l6    I    - 

192135 

20  21     - 

21  14  38 

22  542 

23  7  - 
25  13  16 

25  23  24 

26  12     - 
Aug.    2     2- 

420     - 

5    049 
5    9- 

51650 

10  4    - 

11  8    - 

12  21  - 
1522    - 

16  II  50 
18  16  36 
20  -  - 
20    032 

23  13  38 

24  440 
26  5  - 
30    I    - 

Sept.  I    5  47 
I  17  31 

3 

13  024 

15  351 

16  7    - 

17  19    - 

18  16   > 

20  1059 

21  5  19 

22  1237 

23  426 

25  5   - 

28  10  II 

28  19  30 

28  22   - 

Oct.    5 12    - 

515    - 
817   - 


6  ^a ^  +  036 

\f       Stationary. 
0      in  Aphelion. 
\l      in  Aphelion. 
6  W g--3  2i 


6^(L 

dva  .... 

d  S  O  Inferior. 

dV0 


S  +  142 

It  +    OZ2 

b  —  5  59 


c^  »C S  -  837 

(^WC V-3  43 

\l      Greatest  Hel.  Lat.  S. 

6  9C 9  +  1 52 

6  i€ *  +  2   7 

\l       Stationary. 

<PS0 

H      Great  elong.  W.  19  14 

dSC S  +  M5 


6  9^ 


9  —  o  10 
V  +  040 


6V(L 

»  in  a 
?  in  y 
{f      in  Perihelion. 

6h(L 12-558 

6V(L V  —  341 

0      Tot.  ec.  Par.  at  W. 

6  V  (. ?  —  020 

d^C *  +  3  32 

d9C 9  +  2  48 

if       Greatest  Hel.  Lat.  N. 
d  5  0  Superior. 
dSC S+152 

6V(L :y  +  058 


c 

9 
9 


0 


Par.  ec.  invis.  at  Wash. 

>2  —  554 

W  —  3  37 

in  Aphelion. 

Great,  elong.  E.  46  27 
in  tS 


»  +  3  23 

^  +  432 

9  +  I  30 

enters  ^,  Autumn  com. 


ai?0 

6  SC 


in  Aphelion, 
in  y 


S  + 
71  + 


153 
I    6 


6\l  ^ S   —  211 

9       Greatest  Hel.  Lat  S. 


d     h    m 

Oct    820    - 

10  938 

12  13  43 

14  19  - 
1423    - 

17  19    - 

19  7  - 
19  22  22 
ao   629 

21  854 

22  19   - 

24  o  - 

25  15  54 

26  2   o 

26  21     - 

2923    - 

31    8    - 
Nov.  2  20   - 

6 

6    8- 

61455 
616    - 

6  19    - 

7  7- 
821    2 

11  21    - 

15  16   - 

1523  8 
17  16  49 

1723    4 

21  5    - 

22  035 

22    4    - 

22  14  31 

23  9    - 

27  o   - 
Dec.  3  17  36 

40- 
6  2  II 
6  22    - 

14  1642 

15  15    - 

15  15  14 

16  1249 

16  13  - 
19  12  17 


20   8  24  d  V  C 

20  20  -  <P  h  0 

21  23  15 
23  12   - 


y.      stationary. 

6  h€ h--5  45 

dVC V—  3  27 

Ij      Stationary. 

\l       Great,  elong.  E.  24  52 

$       Stationary. 

g       Greatest  Hel.  Lat  S. 

d^C ^  +  4  55 

d5C 8  +  155 

d  9C 9   —  024 

9      Greatest  brilliancy. 

nV0 

dSC S  +  143 

d^C ^  +  056 

^       Stationary. 
69  ^ J  —  2  14 

dS0 

^      Stationary, 
g       Transit,  part.  vis.  at  W. 
D3^0 


d^zC •    ^ 

9      Stationary, 
d  5  0  Inferior. 

»       in  a 
dVC V 


—  5  34 


d 
d 
d 


9C 


in  Perihelion. 
Stationary. 


9 


—  311 


+  711 
+  438 
+  I    7 


d  9^ 

dSC 

6V(L 


9  —  245 

S  +  I  25 

Great.  Hel.  Lat  N. 
3^  +  028 

Great,  elong.  W.    19  52 


d  9  0  Inferior. 

d  bC 

9      in  ft 

6V€ 

d  5  9 


b  —  529 


V- 
»  + 


258 
021 


6  9€ 9  +  7 36 

5      iny 

d  ?  (C  .  . 
6  id  .  . 
9 


Stationary. 


»  +  456 
*  +  347 


®  +  I    6 
51:  —  012 


2521    - 
3020  13 


O      enters  VJ ,  Winter  com. 
c5  50 

{f       in  Aphelion. 
6  h(L '2  —  531 


[Eph  14I 


670 


OBSERVATORIES,  1914. 


No. 


PlJiCR. 


I 

2 

3 
4 
5 
6 

7 

8 

9 
lo 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

31 
32 

33 
34 
35 

36 

37 

38 

39 
40 

41 
42 

43 
44 
45 


Abbadia,  France 
Adelaide  .     .     . 
Albany,  N.  Y.  . 
Algiers     .     .     . 
Allegheny,  Pa. . 

Amherst,  Mass. 
Ann  Arbor,  Mich. 
Appleton,  Wis. 
Arcetri,  Italy    . 
Arequipa,  Peru 

Armagh,  Ireland 
Athens     .     .     . 
Baltimore,  Md. 
Bamberg,  Bavaria 
Barcelona,  Spain 

Bayswater  .  . 
Beloit,  Wis. .  . 
Bergen,  Norway 
Berkeley,  Cal.  . 
Berlin,  Prussia . 

Berlin,  Prussia. 
Berlin,  Prussia. 
Berne,  Switzerland 
Besangon,  France 
Bethlehem,  Pa. 

Birr  Castle,  Ireland 
Bloomington,  Ind 
Bogota     .     .     . 
Bombay,  India 
Bonn,  Prussia  . 

Bordeaux,  France 
Boston,  Mass.   .     . 
Bothkamp,  Prussia 
Bremen,  Germany 
Breslau,  Prussia    . 

Brisbane  .... 
Brussels,  Belgium. 
Budapest,  Hungary 
Cambridge,  Eng.    . 
Cambridge,  Mass.  . 

Cape  of  Good  Hope 
Carloforte  .  .  . 
Catania,  Sicily  .  . 
Charkow,  Russia  . 
Charlottesville,  Va. 


Geocraphic 
Latitude. 


n 


+43 

-34 
+42 

+36 
+40 

+42 
+42 

+44 

+43 
-16 

+54 

+37 

+39 

+49 
+41 

-31 
+42 
+60 

+37 
+52 

+52 

+52 
+46 

+47 
+40 

+53 

+39 

+  4 
+18 

+50 

+44 
+42 

+54 
+53 
+51 
-27 
+50 

+47 
+52 
+42 

-33 
+39 
+37 
+50 
+38 


22  52.2 

55  38 
39  12.7 

47  50 
28  58.0 

21  56.5 

16  48.0 

15  39 
45  14-6 

22  28.0 

21  12.7 

58  20.7 

17  48 
53  6.0 

18 


25 

55 
30 


31 
29 

57 


5 

9 

36 


13 
8.4 

23  54 

52  23.6 
30  16.7 

30.7 

7 

8.7 
14  59.0 
36  23.1 

47.0 

54 
15.4 

53  45 
43  45.0 

50  7.2 
20  58 
12  9.6 

36 

55.8 

o 

47  55.5 

29  34.7 
12  51.6 

22  47.6 

3.6 

9 

30  13.3 
o  9.6 

2  1.2 

[Bph  14] 


4 

6 
28 


56 
8 


Reduction  to 

AlU. 

Geocentric 

tude 

Latitude. 

^Meters). 

/         // 

-II  39-2 

69 

+10  56.8 

43 

-11  38.0 

67 

-n  11.3 

342 

-II  31.4 

384 

-II  37-3 

no 

-II  37.0 

285 

-II  40.1 

238 

-II  39.7 

184 

+  6  17.8 

2452 

-II     4.2 

61 

-II   18.9 

107 

-II  25.5 

75 

-II  30.7 

300 

-II  34.7 

420 

+10  27.8 

30 

-II  37.6 

•      •      • 

-10     2.7 

•      •      • 

-II   18.3 

97 

-II   17.1 

47 

-II   17.0 

•      •      • 

-II   17.3 

38 

-II  390 

573 

-II  38.5 

310 

-II  31.9 

•      •      • 

-II   13.3 

56 

-II  25.5 

266 

-II  51.5 

2634 

-  7     8.1 

19 

-II  26.9 

62 

-II  40.4 

73 

-II  37.2 

... 

-II     5.3 

32 

-II   13.4 

•      •      • 

-II  25.0 

147 

+  9  32.2 

•      •      • 

-II  26.6 

100 

-II  38.0 

... 

-II  18.9 

26 

-II  37.3 

24 

+10  48.0 

16 

-II  25.3 

18 

-II   16.0 

47 

-II  30.2 

138 

-II   19.3 

250 

Logp 

(Inchtdtng 

aliUutU). 


9.999313 
9.999523 
9.999331 

9.999  497 
9.999  409 

9.999  341 

9.999  355 
9.999  301 

9.999310 

0.000051 

9.999  033 
9.999452 
9.999417 

9.999  161 
9.999  387 

9.999  593 

9.999331 

9.998  888 

9.999  455 
9.999  078 

9.999  075 
9.999  078 
9.999  255 
9.999229 

9.999  379 
9.999  064 

9.999  433 
0.000170 

9.999  848 
9.999  124 

9.999  276 

9.999334 

9.999  035 
9.999061 

9.999  120 

9.999  689 

9.999  125 
9.999  202 

9.999  084 
9.999  336 

9.999  544 
9.999417 

9.999  460 
9.999  147 
9.999461 


Loocitnde 

ironi 

Washington. 


+ 
+ 


h 

5 

9 
o 

5 
o 

o 
o 
o 

5 
o 


m 
I 

37 

13 
20 

II 

18 
26 

45 

53 
22 


-  4  41 

-  6  43 

-  o 

-  5 

-  5 
+11 
+  o 

-  5 

+  3 

-  6 

-  6 

-  6 

-  5 

-  5 

-  o 


I 

51 
16 

8 

47 

29 
o 

I 


I 

2 

38 
32 

6 


36 
38 

II 

59 
36 

6 

23 

48 

43 
16 

8  39 
5  25 

24 
8 

23 

22 


4 
o 

o 

9 

5 

5 
o 

5 

5 
6 


6 

5 
o 

6 

5 
6 

7 
o 


41 
8 

33 
5 


15.7 
23.92 

9.0 

24.33 
49.61 

9.85 

39.41 
20.11 

17.12 
4.05 

40.4 
8.70 

49.8 

49.43 

43.8 

6 

51.5 

28.53 
46.94 

50.63 

43.23 
1 0.0 

1.51 
12.95 
43.93 

34.9 

38 

21.58 

31.52 
39-«> 
10.24 

56.7 
47.0 

31.7 
24.57 

37.8 
42.7 

311 

38.53 

44.73 

10.54 

30.7 

36 

11.55 

49.44 
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LoNOiTUDB  PROM  Grbbnwich.       Reduction 

from  Gr. 

Sid.  Time 

No. 

of  Mean 
Noon  to 

In  Time. 

In  Arc. 

I.ocal 
S.  T.  M.  N. 

1 

h    m       8 

•      /       // 

8 

I 

+   0     7     O.I 

+      145     1.5 

+        1. 15 

2 

-914  20.30 

-13835     4.5 

-    91.06 

3 

+  4  55    6.8 

+  734642.0 

+    48.48 

4 

-  0  12    8.55 

-     3     2     8.2 

-        2.00 

5 

+  5  20    5.39 

+  80   I  20.8 

+    52.58 

6 

+  4  50    5.9s 

+  72  31  29.0 

+    47.66 

7 

+  53455.19 

+  83  43  47.8 

+    55.02 

8 

+  5  53  35.89 

+  88  23  58.4 

+    58.09 

9 

-045    1.34 

-  II  15  20.1 

-        7.40 

lO 

+  44611.73 

+  71  32  56.0 

+    47.02 

II 

+  0  26  35.4 

+     63851.0 

+        4.37 

12 

-  I  34  52.92 

-  234313.8 

-     15.59 

13 

+  56  26.0 

+  76  36  30 

+    50.34 

14 

-  04333.65 

-  105324.8 

-        7.16 

15 

-  0   8  28.0 

-270 

-        1.39 

i6 

-  7  43  38 

-115  54  30 

-    76.16 

17 

+  5  56    7.3 

+  89    I  49.5 

+    58.50 

i8 

-021  12.75 

-     5  18  11.2 

-        3.48 

19 

+  89    2.72 

+122  1540.8 

+    80.34 

20 

-  0  53  34.85 

-  132342.8 

-        8.80 

21 

-  0  53  27.45 

-  13  21  51.8 

-        8.78 

22 

-  0  53  54.2 

-  132833 

-    8.86 

23 

-  0  29  45.73 

-     7  26  26.0 

-    4.89 

24 

-  02357.17 

-     55917.6 

-    3.94 

25 

+  5    I  31.85 

+  75  22  57.8 

+  49.53 

26 

+  031  40.9 

+     75513.5 

+    5.20 

27 

+  5  46  54 

+  86  43  30 

+  56.99 

28 

+  4  56  54.20 

+  74  13  330 

+  48.77 

29 

-  4  51  15.74 

-  724856.1 

-  47.85 

30 

-  0  28  23.22 

-    7    548.3 

-    4.66 

31 

+  02    5.54 

+    031  23.1 

+    0.34 

32 

+  44419.1 

+  71    446.5 

+  46.71 

33 

-  04031.2 

-  10    7  48.0 

-    6.66 

34 

-035  15.9 

-    84858.5 

-     5.79 

35 

-  I    8    8.79 

-  17    2  11.8 

-  11.20 

36 

-10  12    6.4 

-153    I  36 

"I00.55 

37 

-  0  17  26.9 

-    42143.5 

-     2.87 

38 

-  I  i6  15.3 

-  19    3  49-5 

-  12.53 

39 

-  0   0  22.75 

-    0    541.2 

-    0.06 

40 

+  44431.05 

+  71    7  45.8 

+  46.74 

41 

-  I  1354.76 

-  18  2841.4 

-  12.14 

42 

-033  14.9 

-     81843.5 

-     5.46 

43 

-I    020 

-  15    5    0 

-     9.91 

44 

-  2  24  55.77  -  36  13  56.6 

-  23.81 

45 

+  5  14    5.22 

1+  7831  18.3 

+  51.60 

DBSCRimON. 


Obs.  Paris  Academy  of  Science,  Henda3re. 

South  Australia. 

Dudley  Obs.    Old  Obs.  36^.8  N.,  6«.79  E. 

At  Bouzar^ih,  near  Algiers.  Old  Obs.3^8  S.,8*E. 

Univ.  of  Pittsburgh.    Old  Obs.,  76^4  S.,  2».46  E. 

Amherst  College  Obs.  Old  Obs.  2o".6  N.,i*.26  E. 
Detroit  Obs.  of  the  University  of  Michigan. 
Underwood  Obs.  of  the  Lawrence  University. 
Near  Florence. 
Branch  of  the  Harvard  College  Observatory. 

University  Observatory. 

National  Observatory  of  Greece. 

Johns  Hopkins  University  Observatory. 

Remeis  Observatory. 

Fabra  Obs.  of  the  Royal  Acad,  of  Sd.  and  Arts. 

International  Latitude  Obs.     West  Australia. 
Smith  Observatory  of  Beloit  College. 
Observatory  of  Naval  School. 
Student's  Obs.  of  the  University  of  California. 
Royal  Obs.     Old  Obs.  56".4  N..  o«.39  W. 

Urania  Observatory. 

Treptow  Observatory. 

Observatory  of  the  Cantonal  University. 

National  Observatory. 

Sayie  Obs.  of  Lehigh  Univ.  at  South  Bethlehem. 

Private  observatory  of  the  Earl  of  Rosse. 
Kirkwood  Obs.  of  the  University  of  Indiana. 
National  Obs.  of  the  Republic  of  Colombia. 
Government  Obs.    Colaba. 
Royal  University  Observatory. 

Observatory,  Univ.  of  Bordeaux  at  Ploirac. 
Obs.  of  Boston  Univ.     Old  Obs.  34"  N.,  4*.i  H. 
Observatory  of  Herr.  von  Bdlow. 
Formerly  Giber's  Observatory. 
Royal  University  Observatory. 

Queensland,  Australia. 

Royal  Obs.  of  Belgium.  Old  Obs.3'i8"N.,i».8  E. 

University  Observatory. 

University  of  Cambridge  Observatory. 

Harvard  College  Observatory. 

Royal  Observatory. 

Intemat.  Lat.  Obs.,  Sardinia. 

Royal  Astrophysical  Obs.  of  the  University. 

University  Observatory. 

Leander  McCormick  Obs.  of  Univ.  of  Virginia. 
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£^               —*-•  - 

Reduction  to 

Alti- 

LoK^ 

Lonsxtnde 

No. 

Pt«ACR. 

Geosrapnic 

Geocentric 

tude 

{Including 

from 

Latitude. 

LAtitude. 

(Meters). 

allitudf). 

Washiiiirton. 

46 

1 

Chicago,  111. .     .     . 

0        #        // 

+41   50     I.O 

-II 

// 
35.9 

•        ■        ■ 

9-999  348 

h 
-f   0 

m         s 
42    11.06 

47 

Christiania,  Norway 

+59  54  44.0 

-lO 

8.7 

25 

9.998  901 

-  5 

51       930 

48 

Cincinnati,  Ohio    . 

+39     8  19-5 

-II 

25.4 

249 

9-999433 

+   0 

29    25.62 

49 

Cleveland,  Ohio 

+41  30  14.5 

-II 

34.9 

212 

9999370 

+   0 

18    10.04 

50 

Clinton,  N.Y.   .     . 

+43     3  I7-0 

-II 

38.7 

276 

9.999  335 

-   0 

6  38.33 

51 

Coimbra,  Portugal 

+40  12  24.5 

-II 

30.3 

99 

9-999  39& 

-  4  34  32.7 

52 

Columbia,  Mo.  .     . 

+38  56  51.7 

-II 

24.4 

225 

9.999436 

+  I 

I     2.55 

53 

Columbus,  Ohio 

+39  59  50.4 

-II 

29.4 

•       •       • 

9.999  394 

■f  0 

23  46.8 

54 

Copenhagen .     .     . 

+55  41   12.6 

-ID 

53.1 

14 

9.998  998 

-  5 

58  34.48 

55 

Cordoba  .... 

-31  25  15.2 

+10 

22.2 

434 

9.999  632 

-  0 

51  27.56 

56 

Cracow,  Austria    . 

+50     3  52.0 

-II 

29.9 

220 

9.999152 

-  6 

28     6.06 

57 

Dantzig   .... 

+54  21   18.0 

-II 

41 

3 

9.999  029 

-  6 

22  55-4 

58 

Dehra  Dun,  India. 

+30  18  51.8 

-10 

9-4 

687 

9.999  674 

-10 

20  29.25 

59 

Denver,  Colo.    .     . 

+39  40  36.4 

-II 

27.9 

1650 

9-999514 

+  I 

51  31.85 

60 

Des  Moines,  Iowa  . 

+41  36     0 

-II 

35-2 

296 

9-999  374 

+  I 

6  14.78 

61 

Dorpat,  Russia 

+58  22  47.1 

-10 

26.4 

65 

9.998  938 

-  6 

55     907 

62 

Dresden,  Saxony  . 

+51     2  16.8 

-II 

254 

•      •     • 

9.999  1 12 

-  6 

3  10.63 

63 

Dublin,  Ireland 

+53  23  13.1 

-II 

II.3 

86 

9.999  059 

-  4  42  54.7 

64 

Dun  Echt.,  Scotland 

+57     9  36 

-10 

39.2 

141 

9.998  972 

-  4 

58  35.8 

65 

Durham,  England 

+54  46     6.2 

-II 

0.9 

107 

9.999  026 

-  5 

I   56.03 

66 

Diisseldorf,  Prussia 

+51  12  25.0 

-II 

24.6 

26 

9.999  no 

-  5 

35  20.8 

67 

Edinburgh,  Scotland 

+55  55  28.0 

-10 

50.9 

134 

9.999  000 

-  4 

55  31-6 

68 

Edinburgh,  Scotland 

+55  57  23.2 

-10 

50.7 

106 

9.998  998 

-  4 

55  32.7 

69 

Evanston,  111.   .     . 

+42     3  33.4 

-II 

36.5 

175 

9.999  354 

+  0 

42  26.5 

70 

Flagstaff,  Ariz. 

+35  12  30.4 

-ID 

59.2 

2210 

9-999  664 

+  2 

1 8  28.79 

71 

Gaithersburg,  Md. 

+39     8  1 3-2 

-II 

25.4 

165 

9.999427 

■f  0 

0  31.95 

72 

Geneva,  N.  Y.  .     . 

+42  52  46.2 

-II 

38.3 

152 

9.999331 

-  0 

0  14.78 

73 

Geneva,  Switzerland 

+46  II  58.8 

-II 

39.9 

406 

9.999  264 

-  5 

32  52.49 

74 

Genoa,  Italy     .     . 

+44  25     9.3 

-II 

40.2 

105 

9.999  288 

-  5 

43  57-11 

75 

Georgetown,  D.  C. 

+38  54  26.7 

-II 

24.2 

46 

9.999  425 

■f  0 

0     2.48 

76 

Glasgow,  Mo.    .     . 

+39  13  45.6 

-II 

25.8 

227 

9.999  430 

+  I 

3     2.30 

77 

Glasgow,  Scotland. 

+55  52  42.8 

-10 

51.5 

55 

9.998  997 

-  4 

51     5.23 

78 

Gotha,  Germany   . 

+50  56  37.9 

-II 

25.9 

320 

9.999  136 

-  5 

51     6.27 

79 

Gottingen,  Prussia 

+51  31  47.9 

-II 

22.8 

160 

9.999  1 1 1 

-  5 

48     2.07 

80     Greencastle,  Ind.  . 

+39  38  46.6 

-II 

27.8 

262 

9.999421 

+  0 

39     8.56 

81 

Greenwich,  England 

+51  28  38.1 

-II 

23.1 

47 

9-999  104 

-  5 

8   15.78 

82 

Hamburg,  Germany 

+53  28  46.0 

-II 

10.6 

40 

9.999054 

-  5 

49   14.3 

83 

Hamburg,  Germany 

+53  33     7-0 

-II 

lO.I 

25 

9.999051 

-  5 

48     9.6 

84 

Hamburg,  Germany 

+53  32  51-8 

-II 

10.2 

30 

9.999051 

-  5 

48     9.20 

85  :  Hanover,  N.  H.     . 

+43  42  15.3 

-II 

39-6 

183 

9.999312 

-  0 

19     7.87 

86 

Haverford,  Pa. .     . 

+40    0  40.1 

-II 

29.4 

•      •      • 

9.999  394 

-  0 

7     308 

87 

Heidelberg,  Baden 

+49  23  55-2 

-II 

32.6 

570 

9-999  192 

-  5 

43     8.91 

88 

Heidelberg,  Baden 

+49  23  54-9 

-II 

32.6 

562 

9.999  191 

-  5 

43   10.03 

89 

Helsingfors,  Finland 

+60     9  42.6 

-10 

5.6 

38 

9.998  896 

-  6 

48     4-93 

90 

Her^ny,  Hungary  . 

+47  15  47.4 

-II 

38.4 

229 

9.999  224 

-  6 

14  40.5 
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LONOITUDS   VROM   OrXSNWICH. 


No. 


46 

47 
48 

49 
50 

51 
52 

53 
54 
55 

56 

57 

58 

59 
60 

61 
62 

63 
64 

65 

66 

67 
68 

69 
70 

71 
72 

73 
74 
75 
76 

77 
78 

79 

80 

81 
82 

83 
84 
85 
86 

87 
88 

89 
90 


In  Time. 


h  m   8 

+5  50  26.84 

-o  42  5352 
+5  37  41 .40 
+5  26  25.82 

+5  I  37.45 

+0  33  43- 1 
+6  9  18.33 

+5  32  2.6 
-o  50  18.70 
+4  16  48.22 

-I  19  50.28 
-I  14  39.6 
-5  12  13.47 

+6  59  47.63 
+6  14  30.56 

-I  46  53.29 
-o  54  54.85 
+0  25  21. 1 
+0  9  40.0 
+0  6  19.75 

-o  27  5.0 
4o  12  44.2 
+0  12  43.1 

+5  50  42.3 
+7  26  44.57 

+5  847.73 
+5  8  1. 00 
-o  24  36.71 
-03541.33 
+5  8  18.26 

+611  18.08 
+0  17  10.55 
-o  42  50.49 
-o  39  46.29 

+5  47  24.34 
o  o  0.00 
-o  40  58.5 
^  39  53.8 
-o  39  53.42 
+4  49  7.91 
+5  I  12.70 

-<5  34  53.13 

-o  34  54.25 

-I  39  49.15 
-I  6  24.7 

84368^—1914- 


In  Arc. 


// 


+ 
+ 
+ 

+ 
+ 
+ 


87  36  42.6 
1043  22.8 
8425  21.0 
81  36  27.3 
752421.7 

8  25  46.5 
92  1935.0 
83  039.0 

-  123440.5 
+  64  12  3.3 

-  195734.2 

-  183954.0 

-  78  3  22.0 
+104  56  54.4 

+  93  37  38.4 

-  264319.3 

-  134342.7 
6  20  16.5 

2  25  0.0 

I  34  56.3 
646  15.0 
3"  3.0 

3  10  46.5 
+  87  40  34.5 
+11 1  41  8.6 

+  77  1 1  56.0 
+  77  o  15.0 
-69  10.7 

-  8  55  20.0 

+  77  4  33-9 
924931.2 

41738.3 
lo  42  37.3 

9  56  34-3 
8651  5.1 

o  o  0.0 

10  14  37.5 
9  58  27.0 
95821.3 

72  16  58.7 

75  18  10.5 
843  17.0 
8  43  33.7 

24  57  17.3 
16  36  10.5 


+ 
+ 
+ 

+ 
+ 


+ 
+ 


+ 
+ 


Reduction 
from  Or. 

Sid.  Time 

of  Mean 

Noon  to 

Local 

S.  T.  M,  N. 


+57.57 

-  7.05 
+55.48 
+53.62 

+49.55 

+  5.54 
+60.67 

+54.55 

-  8.26 

+42.19 

-13-12 
-12.26 
-51.29 
+68.96 
+61.52 

-17.56 

-  9.02 
4.16 

1.59 
1.04 

4.45 
2.09 

2.09 

+57.61 

+73.39 

+50.73 
+50.60 

-  4.04 

-  5.86 
+50.65 

+61.00 
+   2.82 

-  7.04 

-  6.53 
+57.07 

0.00 

-  6.73 

-  6.55 

-  6.55 
+47.50 

+49.48 

-  5.73 

-  5.73 
-16.40 

-10.91 


+ 
+ 
+ 

+ 
+ 


DsacuPTioN, 


Old  Obs.;  transferred  to  Evanston,  IlL,  in  1887. 
Observatory  of  the  University. 
Univ.Obs.on  Mt.Lookout.OldObs.  i  '53''S.i7*.6W. 
Obs.  of  Case  School  of  Applied  Science. 
Litchfield  Obs.  of  Hamilton  College. 

Royal  Astronomical  Observatory  of  Portugal. 
Laws  Observatory  of  the  University  of  Missouri. 
Emerson  McMillan  Obs.  of  Ohio  State  Univ. 
University  Observatory,  Denmark. 
National  Observatory  of  Argentine  Republic. 

Ro3ral  University  Observatory. 

Western  Prussia. 

Obs.  Great  Trigonometric  Survey  of  India. 

Chamberlin  Observatory  of  the  Univ.  of  Denver. 

Drake  University  Observatory. 

Observatory  Imperial  University  (Jurjew). 
Baron  Engelhardt's  Observatory. 
Observatory  of  Trinity  College  at  Dunsink. 
Formerly  Lord  Crawford's  Observatory. 
Observatory  of  the  University. 

Municipal  Observatory,  Bilk. 

Royal  Obs.  of  ScoUand,  Blackford  Hill. 

City  Observatory,  Calton  Hill. 

Dearborn  Observatory  of  North  Western  Univ. 

Lowell  Observatory. 

International  Latitude  Observatory. 

Smith  Observatory. 

Municipal  Observatory. 

Hydrographic  Institute. 

Georgetown  College  Observatory,  Washington. 

Morrison  Observatory. 

University  Observatory. 

Ducal  Observatory,  Saxe-Coburg-Gotha. 

Royal  University  Observatory. 

McKim  Observatory  of  De  Pauw  University. 

Royal  Observatory. 

New  Observatory,  Bergedorf . 

Old  Observatory. 

Imperial  Marine  Observatory. 

Shattuck  Observatory  of  Dartmouth  College. 

Haverford  College  Observatory. 
Astronomical  Institute,  Konigstuhl. 
Astrophysical  Institute,  Konigstuhl. 
University  Observatory. 
Astrophysical  Obs.,  near  Steinamangicr. 
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-u:^ 

Reduction  to 

Alti- 

Log/> 

Laiuritude 

Mo. 

Placs. 

Geocentric 

tude 

(Including 

from 

i^SllCU 

u«r. 

Latitude. 

iMeiers). 

aUilude), 

Washincton. 

91 

Hong  Kong,  China 

0        / 
+22    18 

13.4 

-  8  10.7 

1 

34 

9.999  791 

h 
+  11 

m         s 
15       2.36 

92 

Iowa  Citv,  Iowa 

+41    40 

0 

-II  35.4 

183 

9.999  364 

+   0 

57  50 

93 

Ithaca,  N.  Y.     .     . 

+42    26 

47.3 

-II  37.4 

256 

9.999  349 

-   0 

2  19.79 

94 

Jamaica,  West  Indies 

+  18    24 

51 

-  6  58.7 

•  .  » 

9.999  854 

+   0 

3  1370 

95 

Jena,  Saxe- Weimar 

+50  55 

34.9 

-II  26.0 

156 

9.999  126 

-  5 

54  36.05 

96 

Jena,  Saxe- Weimar 

+50  56 

II.O 

-II  25.9 

174 

9.999126 

-  5 

54  36.56 

97 

Johannesburg   .     . 

-26  10 

54.5 

+  9  13.5 

1806 

9.999  838 

-  7 

0  zy^ 

98 

Kalocsa   .... 

+46  31 

41.7 

-II  39.6 

117 

9.999  23s 

-  6 

24  10.12 

99 

Kasan,  Russia  .     . 

+55  50 

20.0 

-10  517 

98 

9.999000 

-  8 

23  32.3 

100 

Kasan,  Russia  .     . 

+55  47 

24-3 

-10  52.2 

79 

9.999000 

-  8 

24  44.82 

lOI 

Kew,  Eng.    .     .     . 

+51  28 

6 

-II  23.2 

II 

9.999  102 

-  5 

7    0.7 

102 

Kief,  Russia      .     . 

+50  27 

10.5 

-II  28.2 

182 

9.999  139 

-  7 

10  16.42 

103 

Kiel,  Prussia     .     . 

+54  20 

27.6 

-II     4.3 

48 

9.999  033 

-  5 

48  51-33 

104 

Kis-Kartal    .     .     . 

+47  41 

54.8 

-II  37-5 

•      •      • 

9.999197 

-  6 

26  27.5 

105 

Konigsberg,  Prussia 

+54  42 

50.4 

-II     1.3 

22 

9.999022 

-  6 

30  14.82 

106 

Kremsmiinster .     . 

+48     3 

23.1 

-II  36.7 

384 

9.999214 

-  6 

4  47.37 

107 

La  Plata  .... 

-34  54 

30.3 

+10  56.7 

12 

9.999521 

-  I 

16  38.8 

108 

Lawrence,  Kansas . 

+36  57 

30 

-II   12.4 

311 

9.999491 

+  I 

12  42 

109 

Leiden,  Netherlands 

+52     9 

20.0 

-II   19.3 

4 

9.999084 

-  5 

26  11.95 

no 

Leipzig,  Saxony     . 

+51  20 

5.9 

-II  23.9 

119 

9.999  1 12 

-  5 

57  4976 

III 

Li^ge,  Belgium  .     . 

+50  37 

7 

-II  27.5 

127 

9.999132 

-  5 

30  310 

112 

Lisbon,  Portugal  . 

+38  42 

30.5 

-II  23.1 

94 

9.999  433 

-  4 

31  3110 

113 

Liverpool,  Eng.     . 

+53  24 

4.8 

-II  11.2 

62 

9.999057 

-  4 

55  58.45 

114 

Lund,  Sweden  .     . 

+55  41 

51.6 

-10  53.0 

38 

9.999  000 

-  6 

I     0.79 

"5 

Lussinpiccolo    .     . 

+44  32 

II.O 

-II  40.3 

42 

9.999  281 

-  6 

6     8.19 

116 

Lyons,  France  .     . 

+45  41 

41.0 

-II  40.3 

300 

9.999  268 

-  5 

27  24.33 

117 

Madison,  Wis.   .     . 

+43     4 

36.8 

-II  38.7 

292 

9.999  336 

+  0 

49  22.15 

118 

Madras,  India  .     . 

+13     4 

8.0 

-  5     7.6 

7 

9.999  925 

-10 

29  14,90 

119 

Madrid,  Spain  .     . 

+40  24 

29.7 

-II  31. 1 

655 

9.999428 

-  4 

53  3o.(>6 

120 

Manila,  P.  I.     .     . 

+14  35 

25 

-  5  40.5 

3 

9.999  907 

+10 

47  54 

121 

Mare  Island,  Cal.   . 

+38     5 

55.8 

-II   19.7 

22 

9.999444 

+  3 

0  49.8 

122 

Markree,  Ireland    . 

+54  10 

31.8 

-II     5.5 

45 

9.999037 

-  4  34  274 

123 

Marseilles,  France . 

+43  18 

17.5 

-II  39.1 

75 

9.999315 

-  5 

29  50.37 

124 

Mauritius      .     .     . 

-20     5 

39 

+  7  308 

55 

9.999  832 

-  8 

58  28.4 

125 

Melbourne,  Victoria 

-37  49 

53.4 

+11   18.1 

28 

9.999451 

+  9 

II   50.2 

126 

Meudon,  France 

+48  48 

18 

-II  34.6 

162 

9.999180 

-  5 

17  114 

127;  Middle  town,  Conn. 

+41  33 

16.0 

-II  35.1 

•      •      • 

9.999  355 

-  0 

17  3S.60 

128   Milan,  Italy .     .     . 

+45  27 

59.3 

-II  40.4 

120 

9.999  262 

-  5 

45     170 

129 

Minneapolis,  Minn. 

+44  58 

40.0 

-II  40.4 

260 

9.999  285 

+  I 

4  41.06 

130 

Mizusawa,  Japan  . 

+39     8 

3.6 

-II  25.4 

62 

9.999420 

+  9 

27   13.47 

131 

Modena,  Italy   .     . 

+44  38 

52.8 

-II  40.4 

.  .  .     9-999275 

-  5 

51   587 

132 

Montreal,  Canada  . 

+45  30 

17.0 

-II  40.4 

67 

9.999  258 

-  0 

13  57.15 

133 

Moscow,  Russia 

+55  45 

19.8 

-10  52.5 

150 

9.999  005 

-  7 

38  32.87 

134 

Mount  Hamilton    . 

+37  20 

25.6 

-II   14.9 

1283 

9.999  548 

+  2 

58  19.11 

135 

Mount  Wilson  .     . 

+34  12 

59.5 

-10  50.6 

1800 

9.999  660 

+  2 

43  58.55 
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LONOXTUDS  VROM 

Grssnwich. 

Reduction 

from  Gr. 

Sid.  Time 

of  Mean 

Noon  to 

Local 

S.  T.  M.  N. 

No. 

In  Time. 

In  Arc. 

DB8CUPTION. 

h     m        8 

0         /         '/ 

8 

91 

-7  3641.86 

— ] 

114  1027.9 

-75.01 

British  Colonial  Observatory. 

92 

+6     6      6 

+ 

91  31  30 

+60.14 

Obs.  of  the  State  Univ.  of  Iowa. 

93 

+5    5  55.99 

+ 

76  28  59.9 

+50.26 

Observatory  of  Cornell  University. 

94 

+5  II  29.48 

+ 

77  52  22.2 

+51.17 

Mr.  Hall's  Observatory,  Montego  Bay. 

95 

-0  46  20.27 

— 

"35    4.0 

-    7.61 

University  Observatory. 

96 

-0  46  20.78 

— 

II  35  ".7 

-    7.61 

The  late  Dr.  Winkler's  Observatory. 

97 

-I  52  18.0 

— 

28    4  30.0 

-18.45 

Government  Observatory,  Transvaal. 

98 

-I  15  54-34 

— 

18  58  35.1 

-12.47 

Haynald  Obs.,  Hnngary. 

99 

-3  15  16.5 

— 

4849    7.5 

-32.08 

Englehanit  Observatory. 

ICX> 

-3  16  29.04 

— 

49    7  15.6 

-32.28 

Imperial  Univ.  Observatory. 

lOI 

+0    I  15. 1 

+ 

0  1846.5 

+    0.21 

Meteorological  Obs.,  Kew  Gafdens,  London. 

102 

-2    2    0.64 

- 

3030    9.6 

-20.04 

Imperial  University  Observatory. 

103 

-0  40  35.55 

— 

10    853.3 

-    6.67 

Old  position  of  Transit  Circle,  o'^9  N.,  o*.i3  B. 

104 

-I  18  11.7 

— 

19  32  55.5 

-12.85 

Near  Asz6d,  Hungary. 

105 

-I  21  59.04 

— 

202945.6 

-13.47 

Royal  University  .Observatory. 

106 

^56  31.59 

— 

14    753.9 

-    9.29 

Obs.  of  the  Benedictines,  Austria. 

107 

+3  51  37.0 

+ 

57  54  15.0 

+38.05 

Obs.  National  Univ.,  Argentine  Republic. 

108 

+6  20  58 

+ 

95  14  30 

+62.58 

Obs.  of  the  State  Univ.  of  Kansas. 

109 

-0  17  56.17 

— 

429    2.6 

-    2.95 

University  Observatory. 

no 

-0  49  33.98 

- 

12  23  29.7 

-    8.14 

University  Observatory. 

III 

-0  22  15.2 

- 

5  33  48.0 

-    3.66 

University  Observatory, .  Cointe . 

112 

+0  36  44.68 

+ 

911  10.2 

+    6.04 

Royal  Astronomical  Obs.,  Tapada. 

113 

+0  12  17.33 

+ 

3    420.0 

+    2.02 

Bidston,  Birkenh^. 

114 

-0  52  45.01 

— 

13  II  15.1 

-    8.67 

Royal  Observatory  of  the  University. 

115 

-0  57  52.41 

— 

1428    6.1 

-    9.51 

Manora  Observatory,  Austria. 

116 

-0  19    8.55 

— 

4  47    8.3 

-    3.14 

Obs.  of  the  Univ..  St.  C^enis,  Laval. 

117 

+5  57  37.93 

+ 

89  24  29.0 

+58.75 

Washburn  Obs.  of  Univ.  of  Wisconsin. 

118 

-5  20  59.12 

— 

80  1446.8 

-52.73 

Pounded  by  East  India  Company. 

119 

4o  14  45.12 

+ 

341  16.8 

+    2.42 

Ast.  and  Meteorological  Observatory. 

120 

-8    350 

— : 

1205730 

-79.48 

Meteorological  Observatory. 

121 

+8    9    5.6 

+122  16  24.0 

+80.35 

Chronometer  and  Time  Station,  Navy  Yard. 

122 

+0  33  48.4 

+ 

8  27    6.0 

+    5.55 

Obs.  of  Col.  Cooper,  near  CoUooney. 

123 

-0  21  34.59 

— 

5  23  38.9 

-    3.54 

National  Obs.,  Univ.  of  Aix-Marseilles. 

124 

-3  50  12.6 

— 

57  33    9.0 

-37.82 

Royal  Alfred  Observatory,  Port-Louis. 

125 

-9  39  54.0 

— : 

144  58  30.0 

-95.26 

State  Obs.;  transf.  from  Williamstown  in  1861. 

126 

-0    8  55.6 

— 

2  13  54.0 

-    1.47 

Sdne-et-Oise,  near  Paris. 

127 

+4  50  37.18 

+ 

72  39  17.7 

+47.74 

Wesleyan  University  Observatory. 

128 

-0  36  45  92 

— 

9  II  28.8 

-    6.04 

Royal  Observatory,  Brera. 

129 

+6  12  56.84 

+ 

93  14  12.6 

+61.27 

Obs.  of  the  State  University  of  Minnesota. 

130 

-9  24  30.75 

-] 

141    741.3 

-92.74 

International  Latitude  Observatory. 

131 

-0  43  42.9 

— 

10  55  43.5 

-    7.18 

Ducal  ObservatcMy. 

132 

+4  54  18.63 

+ 

73  34  39.4 

+48.35 

McGill  University  Observatory. 

133 

-2  30  17.09 

— 

37  34  16.3 

-24.69 

Obs.  of  the  Imperial  University,  Presnta. 

134 

+8    6  34.89 

+121  3843.3 

+79.93 

Lick  Obs.  of  the  University  of  California. 

135 

+7  52  14.33 

+118    334.9 

+77.58 

Solar  Observatory,  near  Pasadena^  Cal. 
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GcogiBphtc 

Reduction  to 

Alti- 

Logp 

Lon^tude 

No. 

Placs. 

Geocentric 

tude 

(Including 

from 

Latitude. 

(MeUrs). 

altitude). 

Wftshincton. 

136 

Mtmich,  Bavaria   . 

0          /           // 

448     8  45.5 

/         // 
-II    36.5 

528 

9.999  222 

h 
-  5 

m         s 

54  41.85 

137 

Naples,  Italy    .     . 

+40  51  46.3 

-II    32.8 

154 

9.999  382 

-   6 

5  17.51 

138 

Nashville,  Tenn.    . 

+36    8  54.4 

-I  I     6.6 

... 

9.999  490 

+   0 

38  56^ 

139 

Natal,  S.  Africa    . 

-29  50  46.6 

+10     3.7 

79 

9.999  642 

-  7 

12  16.96 

140 

Neuchitel     .     .     . 

+47     0     1.2 

-II  38.9 

488 

9.999  248 

-  5 

36     5.71 

141 

New  Branswick,  N.  J. 

+40  30     1.3 

-"  31.5 

21 

9.999  383 

-  0 

10  28.4 

142 

New  Haven,  Connn. 

+41   19  22.3 

-II  34.4 

40 

9-999  364 

-  0 

16  35.20 

143 

New  York,  N.  Y.  . 

+40  48  34.6 

-II  32.6 

... 

9.999  374 

-  0 

12  26 

144 

Nice,  France     .     . 

'H3  43  16.9 

-II  39.6 

376 

9.999  325 

-  5 

37  27.96 

145 

Nikolaieff ,  Russia  . 

+46  58  21.8 

-II  38.9 

55 

9.999  220 

-  7 

16     9.58 

146 

Northampton,  Mass. 

+42  19     2 

-II  37.2 

81 

9.999  340 

-  0 

17  42.7 

147 

Northfield,  Minn.  . 

+44  27  41.6 

-II  40.3 

320 

9.999  302 

+  I 

4  20.03 

148 

Oakland,  Cal.    .     . 

+37  48    5 

-II   17.9 

II 

9.999450 

+  3 

0  50.77 

149 

Odessa,  Russia  .     . 

4.46  28  37.9 

-II  39.6 

... 

9.999228 

-  7 

II   18.0 

150 

Odessa,  Russia .     . 

+46  28  36.7 

-II  39.6 

55 

9.999  232 

-  7 

II    17.88 

151 

O-Gyalla,  Hungary 

+47  52  27.3 

-II  37.1 

113 

9.999  200 

-  6 

21     1.32 

152 

Omaha,  Nebr.  .     . 

+41  16     5.6 

-II  34.3 

344 

9.999  384 

+  I 

15  31.18 

153 

Oncativo,  Arg.  Rep. 

-31  55  10 

+10  27.8 

280 

9.999610 

-  0 

53  31.0 

154 

Orono,  Maine    .     . 

^*44  53  58 

-11  40.4 

41 

9.999  272 

-  0 

33  35-5 

155 

Ottawa,  Canada 

+45  23  30 

-n  40.4 

85 

9.999  262 

-  0 

5  22 

156 

Oxford,  Miss.    .     . 

+34  22  12.6 

-10  52.0 

... 

9.999  533 

+  0 

49  51.3 

157 

Oxford,  Kng.     .     . 

+51  45  35.4 

-II  21.6 

65 

9.999  098 

-  5 

3  13-2 

158 

Oxford,  Eng.     .     . 

+51  45  34.2 

-II  21.6 

64 

9.999098 

-  5 

3  15.4 

159 

Padua,  Italy     .     . 

+45  «4     5 

-II  40.4 

30 

9.999  258 

-  5 

55  44.97 

160 

Palermo,  Sicily .     . 

+38     6  44.0 

-II  19.7 

72 

9.999  447 

-  6 

I  41.6S 

161 

Paris,  Prance    .    . 

+48  50  1 1.2 

-II  34-5 

61 

9.999  172 

-  5 

17  36.75 

162 

Perth 

-31  57    8.9 

+10  28.1 

61 

9.999  594 

+11 

8  22.48 

163 

PhUadelphia,  Pa.  . 

+39  58     2.1 

-II  29.2 

74 

9.999400 

-  0 

7     9-2 

164 

Pola,  Austria    .     . 

+44  51  48.7 

-II  40.4 

30 

9.999  272 

-  6 

3  38.67 

165 

Potsdam,  Prussia  . 

+52  22  56.0 

-II  17.9 

97 

9.999085 

-  6 

0  317 

166 

Poughkeepsie,  N.  Y. 

+41  41   18 

-II  35.5 

46 

9.999  354 

-  0 

12  42.13 

167 

Prague,  Bohemia  . 

+50    5  15.8 

-II  29.8 

197 

9.999  149 

-  6 

5  56.1 

168 

Princeton,  N.  J.     . 

+40  20  55.8 

-II  30.9 

50 

9.999  389 

-  0 

9  36.34 

169 

Providence,  R.  I.  . 

+41  50  21 

-II  35.9 

64 

9.999  352 

-  0 

22  39.83 

170 

Providence,  R.  I.  . 

+41  49  46.4 

-II  35.9 

•      •      « 

9.999  348 

-  0 

22  38.14 

171 

Pulkowa,  Russia    . 

+59  46  18.7 

-10  10.4 

74 

9.998  907 

-  7 

9  34.42 

172 

Quebec,  Canada 

+46  47  59-2 

-II  39.2 

90 

9.999  226 

-  0 

23  23.14 

173 

Quito 

-  0  14    0 

+  0    5.7 

2908 

0.000  198 

+  0 

5  50.88 

174 

Riga,  Russia     .     . 

+56  57    9.3 

-10  41 -3 

... 

9.998  967 

-  6 

44  43.95 

175 

Rio  de  Janeiro  .     . 

-22    54   23.6 

+  8  21. 1 

61 

9.999  783 

-  2 

15  34.4 

176 

Rome,  Italy      .     . 

+41  53  53.6 

-II  36.1 

51 

9.999  350 

-  5 

58  11.33 

177 

Rome,  Italy.     .     . 

+41  53  33.5 

-II  36.0 

65 

9.999  350 

-  5 

58  12.15 

178 

Rome,  Italy.     .     . 

+41  54    4.8 

-II  36.1 

100 

9.999  353 

-  5 

58     5.25 

179 

San  Fernando  .     . 

+36  27  42.0 

-II     8.9 

30 

9.999485 

-  4  43  26.6 

180 

San  Francisco,  Cal. 

+37  47  27.9 

(Bi 

-II   17.8 

•      •     • 

9.999  450 

+  3 

I  27.08 
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Grssnwich. 

Reduction 

from  Or. 
Sid.  Time 

Jo. 

of  Mean 

DRacRiFTxoir. 

In  Time. 

In  Arc. 

Noon  to 
Local 

S.  T.  M.  N. 

h     m        s 

e        /        /' 

8 

36 

-0  46  26.07 

— 

II  3631.0 

-    7.63 

Royal  Observatory. 

37 

-^57    1.73 

— 

14  15  26.0 

-    9.37 

Royal  Ob«.,  Capo  di  Monte. 

38 

+5  47  12.2 

+ 

8648      3.0 

+57.04 

Observatory  of  Vanderbilt  University. 

39 

-2     4      1.18 

— 

31      017.7 

-20.37 

Govemment  Observatory,  Durban. 

40 

"O  27  49-93 

— 

6  57  29.0 

-    4.57 

Cantonal  Observatory,  Switzerland. 

41 

+4  57  47.4 

+ 

74  26  51 

+48.92 

Scbanck  Obs.,  Rutgers  College. 

42 

+4  51  40.58 

+ 

7255    8.7 

+47.92 

Yale  University  Obs.    OkiObs.45".8  S..  i-.sS  W. 

43 

+4  55  50 

+ 

73  57  30 

+48.60 

Columbia  Univ.  Obs.    Old  Obs.  3^  i  i''.s  S.,  3*.6  E. 

44 

-0  29  12.18 

— 

7  18    2.7 

-    4.80 

Mt.  Oros,  near  Nice. 

45 

-2    7  53.80 

— 

31  58  27.0 

-21.01 

Naval  Observatory. 

46 

+4  50  33.1 

+ 

72  38  16.5 

+47.73 

Smith  College  Observatory. 

47 

46  12  35.81 

+ 

93    857.1 

+6I.2I 

Gkxxisell  Observatory  of  Carleton  Cc^ege. 

48 

+8    9    6.55 

+122  1638.3 

+80.35 

Chabot  University. 

49 

-2    3    2.18 

— 

304532.7 

-20.21 

Branch  of  Pulkowa  Observatory. 

50 

-2     3    2.10 

— 

304531.5 

-20.21 

University  Observatory. 

51 

-I  12  45.54 

— 

18  II  23.1 

-".95 

Royal  Astrophysical  Observatory. 

52 

+6  23  46.96 

+ 

95  56  44.4 

+63.05 

Crdghton  University  Observatory. 

53 

+4  14  44.8 

+ 

6341  12.0 

+41.85 

International  Latitude  Observatory. 

54 

+4  34  40.3 

+ 

6840   4.5 

+45.12 

Observatory  of  the  University  of  Maine. 

55 

+5    2  54 

+ 

75  43  30 

+49.76 

Dominion  Observatory. 

56 

+5  58    7.1 

+ 

89  31  46.5 

+58.83 

Observatory  of  the  University  of  Mississippi. 

57 

+0    5    2.6 

+ 

I  15  39.0 

+  0.83 

RadcUffe  Observatory. 

58 

+0    5    0.4 

+ 

I  15    6.0 

+  0.82 

University  Observatory. 

59 

-0  47  29.19 

— 

II  52  17.9 

-  7.80 

Royal  University  Observatory. 

60 

-0  53  25.90 

— 

13  21  28.5 

-  8.78 

Royal  Observatory. 

61 

-0    9  20.97 

— 

2  20  14.6 

-  1.53 

National  Observatory, 

62 

-7  43  21.74 

-] 

[  15  5026.1 

-76.12 

SUte  Observatory,  West  Australia. 

63 

+5     I     6.6 

+ 

75  16  39.0 

+49.46 

Flower  Observatory,  University  of  Pennsylvania. 

64 

-0  55  22.89 

— 

135043.3 

-  9.10 

Obs.  of  the  Impenal  Hydrographic  Office. 

65 

-0  52  15.9 

— 

13    358.5 

-  8.59 

Royal  Astrophysical  Observatory. 

66 

+4  55  33.65 

+ 

73  53  24.7 

+48.55 

Vassar  College  Observatory. 

67 

-0  57  40.3 

— 

1425    4.5 

-  9.47 

Ro3ral  Observatory  of  the  University. 

68 

+4  58  39.44 

+ 

743951.6 

+49.06 

Halsted  Observatory  of  Princeton  University. 

69 

+4  45  35.95 

+ 

71  23  59.3 

+46.92 

Ladd  Observatory  of  Brown  University. 

70 

+4  45  37.64 

+ 

71  24  24.6 

+46.92 

Mr.  Seagrave's  Observatory. 

71 

-2    I  18.64 

— 

30  19  39.6 

-19.93 

Obs.  Central  Nicolas,  near  St.  Petersburg. 

72 

+4  44  52.64 

+ 

71  13    9.6 

+46.80 

Bonner's  Hill. 

73  +5  14    6.66 

+ 

78  31  39.9 

+51.60 

National  Observatory  of  Ecuador. 

74  -I  36  28.17 

— 

24    7    2.6 

-15.85 

Polytechnic  School  Observatory, 

75 

+2  52  41.4 

+ 

43  10  21.0 

+28.37 

National  Observatory  of  Brazil. 

76 

-0  49  55.55 

— 

12  28  53.3 

-  8.20 

Royal  Observatory  at  Roman  College. 

77 

-0  49  56.37 

— 

12  29    5.6 

-  8.20 

Royal  University  Observatory  at  Capitol. 

78 

-0  49  49.47 

— 

12  27  22.0 

-  8.18 

Vatican  Observatory. 

79 

+0  24  49.2 

+ 

627  18.0 

+  4.08 

Naval  Observatory,  near  Cadiz,  Spain. 

80 

+8    9  42.86 

+122  25  42.9 

+80.45 

Davidson  Observatory. 
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No. 


Pi^cs. 


i8i 

182 

183 
184 

185 

186 

187 
188 
189 
190 

191 
192 

193 
1941 
I95| 

196 

197 
198 

199 
200 

201 
202 
203 
204 
205 

206 
207 
208 
209 
210 

211 
212 
213 
214 

215 
216 
217 
218 
219 
220 

221 
222 
223 
224 
225 


San  Luis,  Arg.  Rep. 
Santiago,  Chile 
South  Hadley,  Mass. 
St.  Louis,  Mo.   .     . 
St.  Petersburg  .     . 

Stockholm,  Sweden 
Stonyhurst,  Eng.  . 
Strassburg,  Alsace 
Sydney,  N.  S.  W.  . 
Syracuse,  N.  Y. 

Tacubaya     . 
Tashkent 
Taunton,  Mass 
Teraroo,  Italy 
Tokyo, Japan 

Toronto,  Canada 
Toulouse,  Prance 
Triest,  Austria  . 
Troy,  N.  Y.  .     . 
Tschardjui    .     . 

TulseHill     . 
Turin,  Italy.     . 
Tuscaloosa,  Ala. 
Ukiah,Cal.  .     . 
Upsala,  Sweden 

Urbana,  111. .     . 
Utrecht,  Netherlands 
Venice,  Italy    .     . 
Vienna,  Austria     . 
Vienna,  Austria     .  ' 

Vienna,  Austria  . 
Warsaw,  Ru^ia  . 
Washington,  D.  C. 
Washington,  D.  C. 
Washington,  D.  C. 

Washington,  D.  C. 
Wellesley,  Mass.     . 
Wellington   .     .     . 
West  Point,  N.  Y. 
Wilhelmshaven 

Williams  Bay,  Wis. 
Williamstown,  Mass. 
Windsor,  N.  S.  W. 
Z6-S^,  China     .     . 
Zurich      .  .     . 


Geographic 
Latitude. 


// 


-33 

-33 
+42 

+38 

+59 

+59 

+53 
+48 

-33 
+43 
+19 
+41 
+41 
+42 

+35 

+43 

+43 

+45 
+42 

+39 

+51 
+45 
+33 
+39 
+59 

+40 

+52 

+45 
+48 

+48 

+48 

+52 
+38 
+38 
+38 

+38 
+42 
-41 
+41 

+53 
+42 
+42 

-33 
+31 
+47 


17  45-7 

26  42.0 

15  18.2 

38  3.0 
56  32.0 

20  33.0 

50  40 

35  0.3 

51  41. 1 
2  13.1 

24  17.5 

19  31.3 

54  o 

39  27 
39  17.5 

39  35.9 

36  45 
38  45.4 

43  52.9 

8  10.7 

26  47.0 

4  8.0 

12  36.8 
8  12. 1 

51  29.4 

6  20.2 

5  9.6 
26  10.5 

13  55-4 
12  53-8 

12  46.7 

113  4.7 

55  14-0 
53  38.8 

53  17.3 

56  14-8 

17  43 

18  0.6 

23  22.1 

31  52.2 

34  12.6 

42  30 

36  308 

5  47.7 

22  40.0 

[Bph  I 


Reduction  to 

Alti- 

Geocentric 

tude 

Latitude. 

(Meters). 

t         t> 

+10  41.9 

800 

+10  43.4 

519 

-II    37.0 

76 

-II    22.7 

•        •        • 

-ID      8.4 

4 

-10    15.5 

44 

-II       8.0 

116 

-II    35.3 

144 

+10  47.3 

44 

-II    38.6 

160 

-  7  17.8 

2280 

-II  34-4 

457 

-II  36.1 

8 

-II  37.9 

398 

-II     2.8 

... 

-II  39.6 

108 

-II  39-5 

194 

-II  40.3 

67 

-II  38.1 

... 

-II  25.4 

167 

-II  23.3 

48 

-II  40.4 

276 

-10  41. 1 

... 

-II  25.4 

220 

-10    9.3 

21 

-II  29-8 

236 

-II   19.7 

13 

-II  40.4 

15 

-II  36.2 

240 

-II  36.2 

214 

-II  36.2 

280 

-II   18.9 

no 

-II  24.2 

82 

-II  24.1 

31 

-II  24.1 

9 

-II  24.2 

•     ■     • 

-II  37.1 

61 

+11  34-3 

47 

-II  34.6 

170 

-II    10.3 

8 

-II  37.7 

335 

-II  38.0 

213 

+10  44.9 

16 

-10  18.6 

100 

-II  38.2 

470 

Log  p 

(IncludinQ 

altitude). 


9.999613 

9-999  590 

9-999  342 
9.999429 

9.998  898 

9-998915 

9.999  050 

9.999  184 

9-999  548 
9.999  328 

9.999  994 

9.999  392 
9.999  347 
9.999  354 
9.999  502 

9.999  308 

9.999315 
9.999255 
9.999325 
9.999427 

9.999  105 
9.999  284 
9.999  561 

9.999431 

9.998  901 

9.999  408 
9.999087 

9.999  256 

9.999  199 
9.999  198 

9.999  202 

9.999  090 
9.999  428 

9.999424 
9.999  422 

9.999  422 

9-999  340 

9-999  364 

9.999371 
9.999051 

9.999  352 
9.999  340 
9.999552 
9.999617 

9-999  237 


Ixtnsitude 

frofxi 

Washington. 


+ 
+ 


h 

-  O 

-  O 

-  o 
+  o 

-  7 

-  6 

-  4 

-  5 
+  8 

-  o 
+  I 

-  9 

-  o 

-  6 
9 
o 

-  5 

-  6 

-  o 

-  9 

-  5 

-  5 
+  o 

+  3 

-  6 

+  o 

-  5 

-  5 

-  6 

-  6 

-  6 

-  6 
o 

-  o 

-  o 

-  o 

-  o 

+  7 

-  o 

-  5 
+  o 

-  o 
+  8 
■fio 

-  5 


m 


42  54 
25  29.56 

17  55-49 
52  33-48 

9  27.2 

20  29.77 

58  23.10 
39  20.47 
46  54.68 

3  42.42 

28  30.75 

45  26.58 

23  56 

3  12 

32  46.20 

9  18.87 

14  5-66 
3  18.73 

13  33-49 

22  13. 1 

7  48.1 

39  2.96 

41  55.96 
3  53 

18  45-93 

44  38.2 
28  46.8 

57  37.90 

13  37-17 
13  41.1 

13  26.89 

32  23.06 

o    0.00 

o    3.63 
o    9.6 

o  15.78 

23  3 

12  37.70 

12  25.23 

40  50.89 

45  57.46 

15  26 

48  23.7 

46  59.5 

42  28.08 
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LONGITUDR    PROM    GrBKNWICU. 


No. 


In  Time. 


I   h  m   s 

i8it+  4  25  22 

42  46.22 
50  20.29 
049.26 
I  II.4 


182 

183 
184 

185- 


+ 
+ 
+ 


I 


4 

4 
6 

2 


186-  I 

187  +  o 

188  -  o 

189  -10 

190  +  5 

191  +  6 

192  -  4 

193I+  4 
194 

195 


196 
197 
198 
199 
200 

201 
202 
203 


o 
9 

5 
o 

o 

4 
4 
o 
o 

5 


2041+  8 

205  -  I 

206  +  5 

2071-  o 

208|—  o 

209-  I 


210 

211 
212 
213 


-  I 

'-  I 

-  I 

+  5 


214  +  5 

215:+  5 

216'+  5 

217I+  4 
218  -II 

219I+  4 

220|-  O 

221  +  5 
222]+  4 
223;-IO 

224 


225 


-  8 

-  o 


12  13.99 
9  52.68 

31  4.69 
4  49-54 

4  33.36 

36  46.53 

37  10.80 

44  20 

5456 
18  58.02 

17  34.65 

5  49-88 
55  2.95 
5442.29 

1357.3 

027.7 

3047.18 

5011.74 
12  9 

1030.15 

52  540 
2031.0 
49  22.12 

521.39 
525.3 

5  II. II 
24  7.28 

8  15.78 
8  12.15 
8  6.2 

8  0.0 

45  13 
39  6.52 

55  50.55 
3235.11 

54  13.24 
5250 
320.5 

444.7 
34  12.30 


In  Arc. 


Reduction 
from  Gr. 

Sid.  Time 

of  Mean 

Noon  to 

Local 

S.  T.  M.  N. 


Dbscription. 


// 


+ 
+ 
+ 
+ 


66  20 
7041 

7235 
90  12 

-  3017 

-  18  3 
+     2  28 

-746 

-151  12 
+  76    8 

+  99  II 

-  6917 
+  71    5 

-  1344 
-13944 
+  7923 

-  I  27 

-  1345 
+  7340 

-  6329 

+    06 

-741 
+  8732 
+123    2 

-  1737 
+  88  13 

-57 

-  12  20 

-  16  20 

-  16  21 

-  16  17 

-  21     I 

77 
77 
77 

77   o 
71  18 

-17446 

+  73  57 
-88 

+  8833 
+  73  12 

-15050 
-121  II 

-833 


+ 
+ 

+ 
+ 


3 

3 
I 


30 

33.3 

4-3 
18.9 

510 

29.9 
10.2 
10.3 
23.1 
20.4 

38.0 
42.0 

o 

o 

30.3 

39.7 
28.2 

44.3 
34.3 
19.5 

55-5 

47.7 
56.1 

15 
32.3 

30 
45.0 
31.8 
20.9 

19.5 
46.7 
49.2 

56.7 

2.3 

33.0 

0.0 

15 
37.8 

38.3 

46.7 

18.6 

30 

7.5 
10.5 

4.5 


+  43.60 
+  46.45 
+  47.70 

+  59.27 

-  19.91 

-  11.87 
+     1.62 

-  5.11 

-  99.36 
+  50.03 

+  65.18 

-  45.53 
+  46.71 

-  9.02 

-  91.82 

+  52.17 

-  0.96 

-  9.04 
+  48.41 

-  41.72 
+    0.08 

-  506 

+  57.53 
+  80.85 

-  11.58 

+  57.97 

-  3-37 

-  8.11 

-  10.74 

-  10.75 

-  10.71 

-  13.82 
+  50.64 
+  50.63 
+  50.61 

+  50.60 

+  46.85 
-114.85 
+  48.60 

-  5.35 
+  58.19 
+  48.10 

-  99.11 

-  79.63 

-  5.62 


Southern  Observatory  of  Carnegie  Institution. 
National Obs.  of  Chile.    OldObs.  I6'^6N.,9•.5  E. 
Observatory  of  Mt.  Holyoke  College. 
Washington  University  Observatory. 
Imperial  University  Observatory,  Russia. 

Observatory  of  Academy  of  Science. 
Stonyhurst  College  Observatory,  near  Blackburn. 
Imperial  University  Observatory. 
Government  Observatory,  South  Australia. 
Observatory  of  Syracuse  University. 

National  Observatory  of  Mexico. 
Turkestan,  Russia. 
Mr.  Metcalf  s  Observatory. 
At  Collurania,  near  Teramo. 
University  Observatory. 

University  Observatory. 
University  Observatory. 
Imperial  Maritime  Observatory. 
Observatory  Rensselaer  Polytechnic  Institute. 
International  Latitude  Obs.,  Turkestan. 

Observatory  of  Sir  W.  Huggins,  London. 
Royal  Observatory,  Palazzo  Madama. 
Observatory  of  the  University  of  Alabama. 
International  Latitude  Observatory. 
University  Observatory. 

Observatory  of  the  University  of  Illinois. 
University  Observatory,  Sonnenborgh. 
Observatory  of  the  Nautical  Institute. 
Imperial  Univ.  Obs.    Old  Obs.  i '  20"  S.,  io«.25  E. 
Oppolzer  Observatory,  Josephstadt. 

Kuffner  Observatory,  Ottakring. 

Imperial  University  Observatory. 

U.  S.  Naval  Observatory,  Georgetown  Heights. 

Old  U.  S.  Naval  Observatory.     1842-1893. 

Smithsonian  Astrophysical  Observatory. 

Catholic  University  Obs.,  Brookland,  D.  C. 
Whitin  Observatory  of  Wellesley  College. 
Colonial  Time  Service  Obs.  of  New  Zealand. 
U.  S.  Military  Academy.    Old  Obs.  9"  N.,  i«.2  E. 
Imperial  Naval  Observatory  of  Germany. 

Yerkes  Observatory  of  University  of  Chicago. 

Field  Memorial  Observatory,  Williams  College. 

Mr.  John  Tebbutt's  Observatory. 

Obs.  of  the  Jesuits  near  Shanghai. 

Obs.  of  the  Polytechnic  School,  Switzerland. 
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680  LUNAR  DISTANCES. 

THE  COMPUTATION  OF  LUNAR  DISTANCES. 

The  tables  of  lunar  distances  formerly  given  on  pages  XIII  to  XVIII,  inclu- 
sive, for  each  month  of  the  Greenwich  Ephemeris,  are  omitted,  as  it  has  been 
decided  by  the  authorities  of  the  Navy  Department  that  they  are  now  of  little 
practical  use  to  navigators.  However,  in  case  it  is  desired  to  use  this  method,  the 
angular  distance  between  the  Moon  and  any  heavenly  body  may  be  calculated  by 
solving  the  spherical  triangle  of  which  the  known  parts  are  the  polar  distances  of 
the  Moon  and  the  other  body  and  the  difference  of  their  right  ascensions,  or,  in 
other  words,  the  angle  at  the  pole  between  their  hour-circles.  Then,  the  Greenwich 
mean  time  of  the  observation  being  approximately  known,  and  the  lunar  distances 
for  the  star  or  other  body  calculated  for  the  even  hour  before  and  after,  the  required 
lunar  distance  may  be  interpolated  and  the  longitude  derived  by  the  methods  given 
in  Bowditch  and  other  books  on  navigation. 

EXAMPLE  I. 

Find  the  Ittnar  distance  of  Pollux,  January  17,  1914,  at  10  P.  M.  Greenwich  Mean  Tinie. 

Let  a  and  d  =  Right  Ascension  and  Declination  of  the  star 

"    a'anda^—     "             "  "             "           "    "    Moon 
"                D«Lunar  Distance 
Also  let  tan  M=tan  ^  sec  (a— cK) 

Then  cos  D=sin  ^  cos  (M— d)  cosec  M 

a  =      j^  4o»   5".5  M  =-26**  28'  51^^ 

0^=     i2*»  42^  27».3  d  =+28**  14''    9^' 

a-a/=-  5»»    2»  2I-.8  M-d  =-54**  43^    o'^ 

a — 0^= — 7 5**  3 5'  2 7^'  sin  ^'^■99.089990  n 

^^==-  7**    4'   ^'  cos(M-5)-=9.76i64a 

tan  ^=9.093302  n  cosec  Mg=o.3 50764  n 

sec  (g— q/)=«o.6o4o7i  cos  03^9.202396 

tan  M=«9.697373  n  D«=8o®  49'  48'' 

EXAMPLE  2. 

Find  the  lunar  distance  of  Jupiter,  July  11,  1914,  at  midnight,  Greenwich  Mean  Time.    In 
this  case  the  distance  is  smaller  and  the  following  method  is  more  accurate: 

Let  a  and  ^  =Right  Ascension  and  Declination  of  the  planet 
"    a^and^=     "  "  "  "  "    "    Moon 

"  D=Lunar  Distance 

Also  let  tan  N=tan  yi  (a-af)  cos  yi  (a+aO  cosec  %  (d-d^ 
Then  sin  ^  D^^sin  y^  (a-o/)  cos  X  1^+^  cosec  N 
Sin  N  and  sin  ^  (a—ac^)  have  the  same  algebraic  sign. 

a  ^    21*  34»  lo^.o  tan  >^  {a—a/)=g.242s6i  n 

0^=     aah  53m  2pi  4  cog  i^  (d-^-y)  »9.99i966 

a-a/s=-  i«»  19m  i9».4  cosec  K  (^-^)  =1.111663  n 

a-a/=— 19®  49'  51^'  tan  N==o.346i90 

d IS**  25^  17'^  N=245^  44'  34'' 

^+^^=-21**  58^  23^'  sin  K  (^-0:0=9.336024  n 

a-a^=-  8**  52^  n^^  cos  K  (a+aO  =9.991966 

cosec  N =0.040143  n 
yi  (a-aO=-  9°  54'  56'^  sin  yi  D=9.268i33 

K(a+aO=-io°59'   W  j4D=io°4i^     6'' 


)4  (a-O  =~  4**  26'     t''  D=2i*»  22'   12 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1914. 

Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

Take  out  the  App.  R.  A.  and  App.  Decl.  of  Polaris  for  the  time  of  observation  (pp.  251-262). 

Subtract  the  App.  R.  A.  from  the  local  sidereal  time  of  observation  and  the  remamder  is  the 
botir-angle  of  Polaris. 

Wim  this  hour-angle  as  the  vertical  amiment,  and  the  App.  Decl.  of  Polaris  as  the  horizontal 
ac^g^ument,  take  out  the  correction  from  Table  I  and  add  it  to  or  subtract  it  from  the  true  altitude, 
according  to  its  sign. 

For  other  altitudes  than  45^1  corrections  taken  from  the  supplementary  table  at  the  bottom 
of  Table  I  (Table  la)  may  be  applied  when  necessary  for  the  degree  of  acctiracv  reciuired. 

Example. — 1914,  October  7,  at  10^  40"  30"  P.  M.  local  mean  solar  time,  in  longitude  59®  west 
of  Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  33^  20'  o",  required  the  latituae  of  the 

place. 

h      m  8 

Local  astronomical  mean  time 10    40  30 

Reductions  from  Table  III  for  10^40"  3o»         ....                 +1  45 

Greenwich  sidereal  time  of  mean  noon,  October  7,  page  iii      .            13      i  9 

Reduction  from  Table  III,  for  longitude  (""3*^  56™  west,  or  plus)                 +0  39 

h     m     8 
Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time    .  23    44     3 

R.  A.  of  R>lans  (page  a6o)  for  time  of  observation    ...  i    29    48 

h     m     8 
Remainder  is  equal  to  hour-angle  of  Polaris  .  22     14    15 

Decl.  of  Polaris  (page  260)  for  time  of  observation  88^  51'  6" 

True  altitude +33    20      o 

Correction  from  Table  I ~  i      z    34 

Correction  from  Table  la —  3 

Latitude  of  the  place -f  3^    18    23 

Observations  «»f  Polaris  for  latitude  should  be  made  when  practicable  near  the  times  of  upper 
or  of  lower  culminations  (hour-angle  o*^  or  12^).  However,  at  sea,  if  made  near  elongation  (hour- 
angle  6^  or  18^),  the  hour-angle,  and  hence  the  local  time,  should  be  known  within  one  minute. 


^\l)ecL 

Decl.  >/ 

H.A^\^ 

88**  50'  40" 

88*»  so'  50" 

88^51'  O** 

88°  51'  10" 

88**  51'  ao" 

88°  SI' 30" 

>^.A. 

h  m 

t     n 

/  // 

/   // 

/   // 

*  tt 

/  91 

h  m 

0  0 

—69  20 

T 

—69  10 

X 

-69  0 

-68  50 

T 

-68  40 

f\ 

-68  30 

0 

I 

24  0 

3 

69  19 

1 
T 

69  9 

I 

68  59  \ 

6849 

X 

68  40 

I 

A 

6830 

23  57 

6 

69  18 

1 

69  8 

2 

68  S«  I 

68  48 

X 

6839 

68  29 

54 

9 

69  16 

2 

0 

69  6 

2 

6856  I 
6854  * 

68  46 

2 

6837 

2 
•« 

68  27 

51 

12 

69  14 

Z 

3 

69  4 

3 

6844 

2 

6834 

3 
3 

M 

68  24 

3 
3 

48 

0  15 

—69  II 

-69  I 

4 

5 
6 

-68  SI  i 

-68  41 

-6831 

-68  21 

23  45 

18 

69  7 

4 

6857 

6847  t 
6842  1 

6836  * 

6837 

4 

5 

5 
6 

68  27 

4 

68  17 

4 

43 

21 

69  2 

5 
6 

68  52 

68  32 

68  22 

5 

5 
6 

7 
8 
8 

68  12 

5 

5 
6 

7 

\ 

39 

24 

68  56 

68  46 

6 

68  27 

68  17 

68  7 

36 

27 

68  so 

7 

68  40 

7 

6830  , 

68  21 

7 

68  II 

68  I 

11 

0  30 

-6843 

-6833 

• 

7 
8 

-68*3  , 
6816  I 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1914. 
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Table  I  has  been  computed  for  an  altitude  of  45^.    For  other  altitudes,  corrections  taken 
from  the  following  table  may  be  applied  when  the  desired  degree  of  accuracy  requires  it. 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 
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I  11.428 

16 

0.044 

17 

0 

2.785 

0  12.615 

022.444 

032.274 

042.103 

051.933 

I    1.762 

I  11.592 

17 

O.Q46 

i8 

0 

2.949 

0  12.778 

0  22.608 

0  32.438 

042.267 

052.097 

I    1.926 

I  11.756 

18 

O.Q49 

19 

0 

3."3 

0  12.942 

0  22.772 

032.601 

042.431 

052.260 

I    2.090 

I  11.920 

19 

0.052 

20 

0 

3.277 

0  13.106 

0  22.936 

032.765 

042.595 

052.424 

I    2.254 

I  12.083 

20 

0.055 

21 

0 

3.440 

0  13.270 

0  23.099 

032.929 

042.759 

052.588 

I    2.418 

I  12.247 

21 

0.057 

22 

0 

3.604 

0  13.434 

0  23.263 

0  33093 

042.922 

052.752 

I    2.582 

I  12.411 

22 

0.060 

23 

0 

3.768 

0  13.598 

0  23.427 

0  33257 

0  43.086 

052.916 

I    2.745 

I  12.575 

23 

0.063 

24 

0 

3.932 

0  13.761 

023.591 

0  33.420 

043.250 

0  53.080 

I    2.909 

I  12.739 

24 

0.066 

25 

0 

4.096 

0  13.925 

0  23.755 

0  33.584 

043.414 

053.243 

I    3.073 

I  12.903 

25 

0.068 

26 

0 

4.259 

0  14.089 

0  23.919 

0  33.748 

043.578 

0  53.407 

I    3.237 

I  13.066 

26 

0.071 

27 

0 

4.423 

0  14.253 

0  24.082 

033.912 

0  43.742 

053.571 

I    3.401 

I  13230 

27 

0.074 

28 

0 

4.587 

014.417 

0  24.246 

0  34.076 

0  43.905 

053.735 

I    3.564 

I  13.394 

28 

0.076 

29 

0 

4-751 

0  14.581 

0  24.410 

0  34.240 

044.069 

0  53.899 

I    3.728 

I  13.558 

29 

0.079 

30 

0 

4.915 

0  14.744 

0  24.574 

0  34403 

044233 

0  54.063 

I    3.892 

I  13.722 

30 

0.082 

31 

0 

5079 

0  14.908 

0  24.738 

0  34.567 

0  44.397 

054.226 

I    4.056 

I  13.886 

31 

0.085 

32 

0 

5242 

0  15.072 

0  24.902 

034.731 

044.561 

0  54.390 

I    4.220 

I  14.049 

32 

0.087 

33 

0 

5.406 

0  15.236 

025.065 

034.895 

044.724 

0  54.554 

I    4.384 

I  14.213 

33 

0.090 

34 

0 

5570 

0  15.400 

025.229 

0  35.059 

0  44.888 

054.718 

I    4.547 

I  14.377 

34 

0.093 

35 

0 

5.734 

0  15.563 

0  25.393 

035.223 

045.052 

0  54.882 

I    47" 

I  14.541 

35 

0.096 

36 

0 

5.898 

015.727 

025.557 

035.386 

045.216 

0  55046 

I    4.875 

I  14.705 

36 

0.098 

37 

0 

6.062 

0  15.891 

0  25.721 

0  35.550 

045.380 

055.209 

I    5039 

I  14.868 

37 

O.IOI 

38 

0 

6.225 

016.055 

025.885 

035.714 

045.544 

055.373 

I    5203 

I  15032 

38 

0.104 

39 

0 

6.389 

0  16.219 

0  26.048 

035.878 

045.707 

055537 

I    5.367 

I  15196 

39 

0.106 

40 

0 

6.553 

0  16.383 

0  26.212 

0  36.042 

045.871 

055.701 

I    5.530 

I  15.360 

40 

0.109 

41 

0 

6.717 

0  16.546 

0  26.376 

0  36.206 

046.035 

055.865 

I    5  694 

I  15.524 

41 

O.II2 

42 

0 

6.881 

0  16.710 

0  26.540 

0  36.369 

046.199 

0  56.028 

I    5.858 

1  15.688 

42 

0.1 15 

43 

0 

7.045 

0  16.874 

0  26.704 

0  36.533 

046.363 

056.192 

I    6.022 

I  15.851 

43 

O.II7 

44 

0 

7.208 

0  17.038 

0  26.867 

0  36.697 

046.527 

0  56.356 

I    6.186 

I  16.015 

44 

0.120 

45 

0 

7.372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

056.520 

I    6.350 

I  16.179 

45 

0.123 

46 

0 

7-536 

0  17.366 

027.195 

0  37025 

046.854 

0  56.684 

I    6.513 

I  16.343 

46 

0.126 

47 

0 

7.700 

017.529 

027.359 

037.188 

047.018 

0  56.848 

I    6.677 

I  16.507 

47 

0.128 

48 

0 

7.864 

0  17.693 

027.523 

037.352 

047.182 

057.011 

I    6.841 

I  16.671 

48 

O.I3I 

49 

0 

8.027 

0  17.857 

027.687 

037.516 

047.346 

057.175 

I    7.005 

I  16.834 

49 

0.134 

50 

0 

8.191 

0  18.021 

0  27.850 

0  37.680 

047.510 

057.339 

I    7.169 

I  16.998 

50 

0.137 

51 

0 

8.355 

018.185 

0  28.014 

037.844 

0  47.673 

057.503 

I    7.332 

I  17.162 

5^ 

0.139 

52 

0 

8.519 

0  18.349 

028.178 

0  38.008 

047.837 

0  57.667 

I    7.496 

I  17.326 

52 

0.142 

53 

0 

8.683 

0  18.512 

028.342 

038.171 

048.001 

057.831 

I    7.660 

I  17.490 

53 

0.145 

54 

0 

8.847 

0  18.676 

0  28.506 

0  38.335 

048.165 

057.994 

I    7.824 

I  17.654 

54 

0.147 

55 

0 

9.010 

0  18.840 

0  28.670 

0  38.499 

048.329 

058.158 

I    7.988 

I  17.817 

55 

0.150 

56 

0 

9.174 

0  19.004 

0  28.833 

0  38.663 

048.492 

058.322 

I    8.152 

I  17.981 

56 

0.153 

57 

0 

9.338 

0  19.168 

0  28.997 

038.827 

048.656 

0  58.486 

I    8.315 

I  18.145 

57 

0.156 

58 

0 

9.502 

0  19.331 

029.161 

038.991 

048.820 

0  58.650 

I    8.479 

I  18.309 

58 

0.158 

59 

0 

9.666 

0  19.495 

0  29.325 

039.154 

048.984 

058.814 

I    8.643 

I  18.473 

59 

O.161 

Side- 

real. 

0" 

I^ 

2" 

3" 

4" 

5" 

&^ 

7" 

Sc 

For 
■conds. 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


687 


TO  BE  SUBTRACTED  PROM  A  SIDEREAL  TIME  INTERVAL. 

■v^  -^^   w 

Side- 
reaL 

8^ 

9" 

10^ 

11^ 

la" 

13" 

14" 

15" 

For 
Seconds. 

in 

m     • 

m     8 

m     8 

m     8 

m 

8 

m     8 

m     8 

m      8 

8| 

8 

o 

I  18.636 

I  28.466 

I  38.296 

148.125 

57-955 

2     7.784 

2  17.614 

2  27.443 

0 

0.000 

I 

I  18.800 

I  28.630 

I  38.459 

I  48.289 

58.119 

2     7.948 

2  17.778 

2  27.607 

1 

0.003 

3 

I  18.964 

I  28.794 

I  38.623 

I  48.453 

58.282 

2     8.II2 

2  17.941 

2  27.771 

2 

0.005 

3 

I  19.128 

I  28.958 

I  38.787 

I  48.617 

58.446 

2     8.276 

2  18.105 

2  27.935 

3 

0.008 

4 

I  19.392 

I  29.121 

I  38.951 

1  48.780 

58.610 

2     8.440 

2  18.269 

2  28.099 

4 

O.OII 

5 

I  19.456 

1  29.285 

i39-"5 

148.944 

58.774 

2     8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

I  19.619 

I  29.449 

I  39279 

I  49.108 

58.938 

2     8.767 

2  18.597 

2  28.426 

6 

0.0X6 

7 

I  19-783 

1  29.6x3 

I  39442 

I  49.272 

59.101 

2     8.931 

2  18.761 

2  28.590 

7 

0.019 

8 

I  19-947 

I  29.777 

I  39.606 

I  49.436 

59.265 

2     9.095 

2  18.924 

2  28.754 

8 

0.022 

9 

I  20.111 

I  29.940 

I  39.770 

I  49.600 

59.429 

2    9-259 

2  19.088 

2  28.918 

9 

0.025 

xo 

I  20.275 

I  30- 104 

I  39.934 

I  49.763 

59.593 

2     9-423 

2  19.252 

2  29.082 

10 

0.027 

XI 

I  20.439 

I  30.268 

I  40.098 

I  49.927 

59.757 

2     9.586 

2  19.4X6 

2  29.245 

II 

0.030 

12 

I  20.602 

I  30.432 

I  40.261 

I  50.091 

59.921 

2     9-750 

2  19.580 

2  29.409 

12 

0.033 

13 

I  20.766 

I  30596 

I  40.425 

I  50.255 

2 

0.084 

2    9-9H 

2  19.744 

2  29.573 

13 

0.035 

X4 

I  20.930 

I  30.760 

1  40.589 

1  50.419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

15 

121.094 

I  30.923 

1  40.753 

1  50.583 

2 

0.412 

2  10.242    2  20.071 

2  29.901 

15 

0.041 

x6 

I  21.258 

I  31.087 

I  40.917 

I  50.746 

2 

0.576 

2  10.405    2  20.235 

2  30.065 

16 

0.044 

17 

I  21.422 

I  31-251 

I  41.081 

I  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

i8 

I  21.585 

I  31-415 

I  41-244 

I  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

I  21.749 

I  31-579 

I  41.408 

I  51.238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

30 

I  21.913 

I  31-743 

I  41.572 

I  51.402 

2 

1.231 

2  II.061 

2  20.890 

2  30.720 

20 

0.055 

31 

I  22.077 

131-906 

I  41.736 

1  51-565 

2 

1.395 

2  11.225 

2  21.054 

2  30.884 

21 

0.057 

32 

I  22.241 

I  32.070 

I  41.900 

I  51.729 

2 

1-559 

2  11.388 

2  21.2X8 

2  31.048 

22 

0.060 

23 

I  22.404 

I  32.234 

I  42.064H 

I  51.893 

2 

1.723 

2  11.552 

2  21.382 

2  31.211 

23 

0.063 

24 

I  22.568 

1  32.398 

1  42.227 

I  52.057 

2 

1.887 

2  II.716 

2  21.546 

2  31.375 

24 

0.066 

25 

I  22.732 

I  32.562 

I  42  391 

I  52.221 

2 

2.050 

2  11.880 

2  21.709 

2  31.539 

25 

0.068 

36 

I  22.896 

I  32.726 

I  42.555 

I  52.385 

2 

2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

37 

I  23.060 

I  32.889 

142.719 

I  52.548 

2 

2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

38 

I  23.224 

I  33-053 

1  42.883 

152.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28 

0.076 

29 

I  23.387 

133-217 

I  43.047 

I  52.876 

2 

2.706 

2  12.535 

2  22.365 

232.194 

29 

0.079 

30 

I  23.551 

I  33.381 

143.210 

153.040 

2 

2.869 

2  12.699 

2  22.529 

2  32.358 

30 

0.082 

31 

I  23.715 

I  33-545 

I  43.374 

I  53.204 

2 

3.033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

I  23.879 

I  33-708 

I  43.538 

I  53.368 

2 

3.197 

2  13.027 

2  22.856 

2  32.686 

32 

0.087 

33 

I  24.043 

I  33-872 

I  43-702 

I  53.531 

2 

3.361 

2  I3-I9I 

2  23.020 

2  32.850 

33 

0.090 

34 

I  24.207 

I  34036 

I  43.866 

I  53.695 

2 

3.525 

2  13-354 

2  23.184 

2  33.013 

34 

0.093 

35 

I  24.370 

I  34.200 

I  44.029 

I  53.859 

2 

3.689 

2  13.518 

2  23.348 

233.177 

35 

0.096 

36 

I  24.534 

I  34.364 

144.193 

I  54.023 

2 

3.852 

2  13.682 

2  23.512 

2  33.341 

36 

0.098 

37 

I  24.698 

I  34.528 

I  44-357 

I  54-187 

2 

4.016 

2  13.846 

2  23.675 

2  33.505 

37 

O.IOl 

38 

I  24.862 

I  34.691 

I  44.521 

I  54-351 

2 

4.180 

2  14.010 

2  23.839 

2  33669 

38 

0.104 

39 

I  25.026 

I  34.855 

I  44.685 

I  54-5H 

2 

4.344 

2  14.173 

2  24.003 

2  33.833 

39 

0.X06 

40 

I  25.190 

I  35-019 

I  44.849 

I  54.678 

2 

4.508 

2  14.337 

2  24.167 

2  33.996 

40 

0.X09 

41 

I  25.353 

I  35-183 

I  45.012 

1  54-842 

2 

4.672 

2  14.501 

2  24.331 

234.160 

41 

O.II2 

42 

I  25.517 

I  35-347 

I  45.176 

I  55.006 

2 

4.835 

2  14.665 

2  24.495 

2  34.324 

42 

O.XX5 

43 

I  25.681 

I  35.511 

I  45  340 

I  55-170 

2 

4.999 

2  14.829 

2  24.658 

2  34.488 

43 

O.I  17 

44 

I  25.845 

I  35674 

I  45-504 

I  55-333 

2 

5.163 

2  14.993 

2  24.822 

2  34.652 

44 

0.X20 

45 

I  26.009 

I  35.838 

I  45.668 

I  55-497 

2 

5.327 

2  15-156 

2  24.986 

2  34.816 

45 

0.123 

46 

I  26.172 

I  36.002 

I  45.832 

I  55-661 

2 

5.491 

2  15.320 

2  25.150 

2  34-979 

46 

0.126 

47 

I  26.336 

1  36.166 

I  45.995 

I  55.825 

2 

5-655 

2  15-4841225.314 

2  35.143 

47 

0.128 

48 

I  26.500 

I  36.330 

I  46.159 

I  55.989 

2 

5.818 

2  15.648  I  2  25.477 

2  35.307 

48 

0.131 

49 

I  26.664 

I  36.493 

I  46.323 

1  56.153 

2 

5982 

2  15.812 

2  25.64X 

2  35.471 

49 

0.134 

50 

I  26.828 

I  36.657 

I  46.487 

I  56.316 

2 

6.146 

2  15-976 

2  25.805 

2  35.635 

50 

0.137 

51 

I  26.992 

I  36.821 

I  46.651 

I  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35798 

51 

O.X39 

52 

I  27.155 

I  36.985 

I  46.815 

I  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  35-962 

52 

0.X42 

53 

I  27.319 

I  37.149 

I  46.978 

I  56.808 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

O.X45 

54 

I  27.483 

I  37.313 

I  47.142 

1  56.972 

2 

6.801 

2  16.631 

2  26.460 

2  36.290 

54 

O.X47 

55 

I  27.647 

I  37.476 

I  47.306 

I  57.136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

I  27.811 

I  37-640 

I  47.470 

I  57.299 

2 

7.129 

2  16.959 

2  26.788 

2  36.6x8 

56 

0.153 

57 

I  27.975 

I  37-804 

I  47.634 

I  57.463 

2 

7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.156 

58 

I  28.138 

I  37.968 

I  47-797 

I  57.627 

2 

7-457 

2  17.286 

2  27.116  1  2  36.945 

58 

0.158 

59 

I  28.302 

I  38.132 

I  47.961 

I  57.791 

2 

7.620 

2  17.450 

2  27.280 

14" 

2  37.109 

59 

0.161 

Side- 
real. 

s" 

9" 

IO»* 

11^ 

12" 

13" 

15"  i  s< 

For 
ioonds. 

1 

Eph  14] 

TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 

TO  BB  SUBTRACTED  PROM  A  SIDBRBAL  TIMB  INTBRVAI^ 


16" 

17^ 

18" 

19^ 

20"* 

21*^ 

iz*' 

23"^ 

For 
Scoooda. 

a     • 

m     8 

m     a 

m     s 

m     8 

m     8 

m     8 

m     8 

8 

3 

»  37.273 

2  47.102 

2  56.932 

3    6.762 

3  16.591 

3  26.421 

3  36.250 

346.080 

0 

0.000 

2  37-437 

2  47.266 

257.096 

3    6.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

I 

0.003 

2  37.601 

2  47.430 

2  57.260 

3    7.089 

3  16.919 

3  26.748 

336.578  3  46.407 1 

2 

0.005 

2  37-764 

2  47.594 

2  57.424 

3    7.253 

3  17.083 

3  26.912 

3  36.742 

346.571 

3 

0.008 

1  37.928 

2  47.758 

2  57.587 

3    7-417 

3  17.246 

3  27.076 

336.906 

3  46.735 

4 

0.01 1 

2  38.092 

2  47.922 

2  57.751 

3    7.581 

3  17.410 

3  27.240 

337069 

346.899 

5 

0.014 

2  38.256 

2  48.085 

2  57-915 

3    7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

0.016 

2  38.420 

2  48.249 

2  58.079 

3    7.908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

0.019 

2  38.584 

2  48.413 

2  58.243 

3    8.072 

3  17-902 

3  27.731 

3  37.561 

3  47.390 

8 

0.022 

»  38.747 

2  48.577 

258.406 

3    8.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

0.025 

238.911 

2  48.741 

2  58.570 

3    8.400 

3  18.229 

3  28.059 

3  37.889 

347.718 

10 

0.027 

2  39.075 

2  48.905 

2  58.734 

3    8.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

II 

0.030 

2  39-239 

249.068 

2  58.898 

3    8.728 

3  18.557 

3  28.387 

338.216 

3  48.046 

12 

0.033 

2  39403 

2  49.232 

2  59.062 

3    8.891 

3  18.721 

3  28.550 

3  38.380 

348.210 

13 

0.035 

2  39.566 

2  49.396 

2  59.226 

3    9055 

3  18.885 

328.714 

3  38.544 

3  48.373 

14 

0.038 

2  39.730 

2  49.560 

2  59389 

3    9.219 

3  19-049 

3  28.878 

3  38.708 

3  48.537 

15 

0.041 

2  39.894 

2  49.724 

2  59-553 

3    9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

o.o4i 

2  40.058 

2  49.888 

2  59.717 

3    9.547 

3  19.376 

3  29.206 

3  39.035 

3  48.865 

17 

0.046 

2  40.222 

250.051 

2  59.881 

3    9.710 

319.540 

3  29.370 

339.199 

3  49.029 

18 

0.049 

240.386 

250.215 

3    0.045 

3    9.874 

3  19.704 

3  29.533 

3  39.363 

349.193 

19 

0.052 

2  40.549 

2  50.379 

3    0.209 

3  XO.038 

319.868 

3  29.697 

3  39.527 

3  49.356 

20 

ox>ss 

240.713 

2  50.543 

3    0.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

0.057 

2  40.877 

2  50.707 

3    0.536 

3  10.366 

3  20.195 

3  30.025 

3  39.854 

349.684 

22 

0.060 

2  41.041 

2  50.870 

3    0.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49-848 

23 

0.063 

241.205 

251.034 

3    0.864 

3  10.693 

3  20.523 

3  30.353 

340.182 

3  50.012 

24 

0.066 

2  41.369 

251.198 

3    1.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

0.068 

2  41.532 

2  51.362 

3    1. 192 

3  11.021 

3  20.851 

3  30.680 

340.510 

3  50.339 

26 

0.071 

2  41.696 

2  51-526 

3    1.355 

3  II. 185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

0.074 

241.860 

251.690 

3    1.519 

3  11.349 

321.178 

331.008 

3  40.837 

3  50.667 

28 

0.076 

2  42.024 

251.853 

3    1.683 

3  11.513 

321.342 

331.172 

341.001 

3  50.831 

29 

0.079 

2  42.188 

2  52.017 

3    1.847 

3  11.676 

3  21.506 

3  31-336 

341.165 

3  50.995 

30 

0.082 

2  42.352 

2  52.181 

3    2.01 1 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

351.158 

31 

0.085 

242.515 

2  52.345 

3    2.174 

3  12.004 

3  21.834 

3  31.663 

341.493 

351.322 

32 

OJ087 

2  42.679 

2  52.509 

3    2.338 

3  12.168 

321.997 

3  31.827 

341.657 

351.486 

33 

0.090 

2  42.843 

2  52.673 

3    2.502 

3  12.332 

3  22.161 

331.991 

341.820 

351.650 

34 

0.093 

2  43.«07 

2  52.836 

3    2.666 

3  12.496 

3  22.325 

332.155 

341.984 

351.814 

35 

0.096 

243.171 

253.000 

3    2.830 

3  12.659 

3  22.489 

332.318 

342.148 

351-978 

36 

0.098 

2  43-334 

2  53-164 

3    2.994 

3  12.823 

3  22.653 

3  32.482 

342.3*2 

352.141 

37 

O.IOI 

2  43.498 

2  53-328 

3    3.157 

3  12.987 

322.817 

3  32.646 

3  42.476 

3  52.305 

38 

0.104 

2  43.662 

2  53-492 

3    3.321 

3  13.151 

3  22.980 

3  32.810 

3  42.639 

3  52.469 

39 

0.106 

2  43.826 

2  53-656 

3    3.485 

3  13.31S 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

0.109 

243.990 

2  53-819 

3    3.649 

3  13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

0.112 

244.154 

2  53.983 

3    3.813 

3  13.642 

3  23.472 

3  33.301 

343.131 

3  52.961 

42 

O.I  15 

244.317 

254.147 

3    3.977 

3  13.806 

3  23.636 

3  33.465 

3  43.295 

353.124 

43 

0.II7 

244.481 

2  54-3" 

3    4-140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

0.120 

2  44.645 

2  54-475 

3    4-304 

3  14.134 

3  23.963 

3  33-793 

3  43.622 

3  53452 

45 

0.123 

244.809 

2  54.638 

3    4.468 

3  14-298 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

0.126 

2  44.973 

2  54.802 

3    4-632 

3  14.461 

3  24.291 

334.121 

3  43.950 

3  53.780 

47 

0.128 

245-X37 

2  54.966 

3    4.796 

3  14.625 

3  24.455 

3  34.284 

344.114 

3  53.943 

48 

0.I3I 

245.300 

255.130 

3    4.960 

3  14.789 

3  24.619 

334.448 

3  44.278 

3  54.107 

49 

0.134 

2  45.464 

2  55294 

3    5.123 

3  14.953 

3  24.782 

3  34.612 

344442 

354.271 

50 

0.137 

2  45-628 

2  55.458 

3    5.287 

3  15.117 

3  24.946 

3  34.776 

344-605 

3  54.435 

51 

0.139 

2  45.792 

2  55.621 

3    5-451 

3  15.281 

325.110 

334.940 

3  44-769 

3  54-599 

52 

0.142 

2  45.956 

2  55785 

3    5-615 

3  15.444 

3  25.274 

335.104 

3  44.933 

3  54- 763 

53 

0.145 

2  46.120 

2  55.949 

3    5.779 

3  15.608 

3  25.438 

3  35.267 

3  45.097 

3  54926 

54 

0.147 

2  46.283 

256.113 

3    5.942 

3  15.772 

3  25.602 

3  35-431 

3  45.261 

355.090 

55 

0.150 

2  46.447 

2  56.277 

3    6.106 

3  15.936 

3  25.765 

3  35.595 

3  45.425 

3  55-254 

56 

0.153 

246.6x1 

2  56.441 

3    6.270 

3  16.IQO 

3  25-929 

3  35.759 

3  45.588 

3  55418 

57 

0.156 

2  46.775 

2  56.604 

3    6.434 

3  16.264 

3  26.003 

3  35.923 

3  45-752 

3  55-582 

58 

0.158 

2  46.939 

2  56.768 

3    6.598 

J  16.427 

19" 

3  26.257 

336.086 

3  45.916 

3  55.746 

59 
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TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME.        689 

to  BB  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 

0^ 

2^ 

3" 

4- 

5- 

6"" 

7^ 

Por 
Seconds. 

m 

m     s 

m     s 

m     s 

m     s 

m     8 

m     s 

m     s 

m     a 

8 

s 

o 

0  0.000 

0    9.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

059.139 

1    8.995 

0 

0.000 

I 

0  0.164 

0  10.021 

0  19.877 

0  29.734 

0  39-590 

0  49-447 

0  59.303 

I    9.160 

I 

0.003 

2 

0  0.329 

0  10.185 

0  20.041 

0  29.898 

0  39-754 

049.611 

0  59.467 

I    9.324 

2 

0.005 

3 

0  0.493 

0  10.349 

0  20.206 

0  30.062 

039.919 

0  49.775 

0  59.632 

I     9.488 

3 

0.008 

4 

0  0.657 

0  10.514 

0  20.370 

0  30.227 

040.083 

0  49.939 

0  59.796 

1    9.652 

4 

0.01 1 

5 

0  0.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

059.960 

I    9.817 

5 

0.014 

6 

0  0.986 

0  10.842 

0  20.699 

0  30.555 

040.412 

0  50.268 

I    0.124 

I    9.981 

6 

0.016 

7 

0  I. 150 

0  11.006 

0  20.863 

030.719 

0  40.576 

0  50.432 

I    0.289 

1  10.145 

7 

0.0x9 

8 

0  I.314 

0  II. 171 

021.027 

0  30.884 

040.740 

0  50.597 

1    0.453 

I  10.310 

8 

0.022 

9 

0  1.478 

011.335 

0  21. 191 

031.048 

0  40.904 

0  50.761 

I    0.617 

1  10474 

9 

0.025 

zo 

0   1.643 

011.499 

021.356 

031.212 

041.069 

0  50.925 

I    0.782 

I  10.638 

10 

0.027 

ZI 

0  1.807 

0  11.663 

021.520 

031.376 

041.233 

051.089 

I    0.946 

I  10.802 

II 

0.030 

12 

0   1.97 1 

0  11.828 

021.684 

031.541 

0  41.397 

051.254 

I    I. no 

I  10.967 

12 

0.033 

13 

0  2.136 

0  11.992 

021.849 

031.705 

041.561 

051.418 

I  1.274 

I  II. 131 

13 

0.036 

14 

0  2.300 

0  12.156 

0  22.013 

031.869 

041.726 

051.582 

1    1-+39 

1  11.295 

14 

0.038 

15 

0  2.464 

0  12.321 

0  22.177 

0  32.034 

041.890 

051.746 

I    1.603 

1  11.459 

15 

0.041 

i6 

0  2.628 

0  12.485 

022.341 

032.198 

0  42.054 

051.911 

I    1.767 

I  11.624 

16 

0.044 

17 

0  2.793 

0  12.649 

0  22.506 

0  32.362 

042.219 

0  52.075 

1    1.932 

1  11.788 

17 

0.047 

i8 

0  2.957 

0  12.813 

0  22.670 

032.526 

0  42.383 

0  52.239 

I    2.096 

I  11.952 

18 

0.049 

19 

0  3.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

052404 

I    2.260 

I  12.X17 

19 

0.052 

20 

0  3.285 

0  13.142 

0  22.998 

0  32.855 

042.71X 

0  52.568 

I    2.424 

I  12.281 

20 

0.055 

21 

0  3-450 

0  13.306 

023.163 

0  33.019 

0  42.876 

0  52.732 

1    2.589 

I  12.445 

21 

0.057 

22 

0  3.614 

0  13.471 

0  23.327 

033.183 

043.040 

0  52.896 

I    2.753 

I  12.609 

22 

0.060 

23 

0  3.778 

0  13.635 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

I    2.917 

I  12.774 

23 

0.063 

24 

0  3-943 

0  13.799 

0  23.656 

033.512 

0  43.368 

0  53.225 

I    3.081 

I  12.938 

24 

0.066 

25 

0  4.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.389 

1    3.246 

I  13.102 

25 

0.068 

26 

0  4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

I    3.410 

I  13.266 

26 

0.071 

27 

0  4-435 

0  14.292 

024.148 

034.005 

0  43.861 

053.718 

I    3.574 

1  I3-+31 

27 

0.074 

28 

0  4.600 

0  14456 

024.313 

034.169 

0  44.026 

0  53.882 

1    3.739 

1  13595 

28 

0.077 

29 

0  4.764 

0  14.620 

0  24.477 

0  34.333 

044.190 

0  54.046 

I    3.903 

I  13.759 

29 

0.079 

30 

0  4.928 

0  14-785 

0  24.641 

0  34.498 

0  44.354 

054.211 

I    4.067 

1  13.924 

30 

0.082 

31 

0  5.093 

0  14-949 

0  24.805 

0  34.662 

044.518 

0  54-375 

1    4.231 

I  14.088 

31 

0.085 

32 

0  5.257 

0  15.113 

0  24.970 

0  34.826 

044.683 

0  54.539 

I    4.396 

1  14.252 

32 

0.088 

33 

0  5.421 

0  15.278 

025.134 

0  34.990 

0  44.847 

0  54.703 

1    4.560 

I  14.416 

33 

0.090 

34 

0  5.585 

0  15.442 

0  25.298 

035.155 

045.011 

0  54.868 

I    4.724 

I  14.581 

34 

0.093 

35 

0  5.750 

0  15.606 

0  25.463 

035.319 

045.176 

0  55-032 

I    4.888 

1  14.745 

35 

0.096 

36 

0  5-914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

055.196 

1    5.053 

I  14.909 

36 

0.099 

37 

0  6.078 

0  15.935 

025.791 

0  35.648 

045.504 

055.361 

I    5.217 

I  15  073 

37 

O.IOI 

38 

0  6.242 

0  16.099 

0  25.955 

035.812 

0  45.668 

055-525 

I    5.381 

1  15.238 

38 

0.104 

39 

0  6.407 

0  16.263 

026.120 

0  35.976 

0  45.833 

0  55.689 

1    5.546 

1  15.402 

39 

0.107 

40 

0  6.571 

0  16.427 

0  26.284 

0  36. 140 

045.997 

055.853 

I    5.710 

I  15.566 

40 

O.I  10 

41 

0  6.735 

0  16.592 

0  26.448 

0  36.305 

046.161 

056.018 

I    5.874 

I  15.731 

41 

O.II2 

42 

0  6.900 

0  16.756 

026.612 

0  36.469 

0  46.325 

056.182 

I    6.038 

I  15.895 

42 

O.I  15 

43 

0  7.064 

0  16.920 

0  26.777 

0  36.633 

0*46.490 

0  56.346 

I    6.203 

I  16.059 

43 

O.I18 

44 

0  7.228 

0  17.085 

0  26.941 

0  36.798 

0  46.654 

056.510 

1    6.367 

I  16.223 

44 

0.120 

^5 

0  7.392 

0  17.249 

027.105 

0  36.962 

046.818 

0  56.675 

I    6.531 

I  16.388 

45 

0.123 

46 

0  7.557 

0  17.413 

027.270 

037.126 

0  46.983 

0  56.839 

1    6,695 

I  16.552 

46 

0.126 

47 

0  7.721 

0  17-577 

0  27.434 

0  37.290 

047.147 

057.003 

I    6.860 

I  16.716 

47 

0.129 

48 

0  7.885 

0  17.742 

0  27.598 

0  37.455 

047.311 

057.168 

I    7.024 

I  16.88  X 

48 

0.131 

49 

0  8.049 

0  17.906 

0  27.762 

037.619 

0  47.475 

057.332 

I    7.188 

I  17.045 

49 

0.134 

50 

0  8.214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

I    7.353 

I  17.209 

50 

0.137 

51 

0  8.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

057.660 

1    7.517 

1  17.373 

51 

0.140 

52 

0  8.542 

0  18.399 

0  28.255 

038.112 

0  47.968 

057.825 

I    7.681 

I  17-538 

52 

0.142 

53 

0  8.707 

0  18.563 

0  28.420 

038.276 

048.132 

0  57.989 

1    7-845 

I  17.702 

53 

0.145 

54 

0  8.871 

0  18.727 

0  28.584 

0  38.440 

0  48.297 

058.153 

I    8.010 

I  17.866 

54 

0.148 

55 

0  9035 

0  18.892 

0  28.748 

0  38.605 

048.461 

058.317 

I    8.174 

I  18.030 

55 

0.15 1 

56 

0  9.199 

0  19.056 

0  28.912 

0  38.769 

048.625 

0  58.482 

I    8.338 

I  18.195 

56 

0.153 

57 

0  9.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

I    8.502 

1  18.359 

57 

0.156 

58 

0  9.528 

0  19.384 

0  29.241 

0  39.097 

0  48.954 

058.810 

I    8.667 

1  18.523 

58 

0.159 

59 

0  9.692 

0  19.549 

0  29.405 

0  39.262 

049.118 

0  58.975 

I    8.831 

I  18.688 

59 

0.162 
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TABLE  III.— IkfEAN  SOLAR  INTO  SIDEREAL  TIME, 

TO  BB  ADDED  TO  A  MEAN  TIME  INTERVAL. 


8" 

9" 

10" 

11^ 

la** 

13^ 

14- 

15" 

^  Pof 

m     8 

m     a 

m     a 

m     s 

m     a 

m     a 

m     s 

in     a 

s 

8 

I  18.852 

I  28.708 

I  38.565 

I  48.421 

I  58.278 

2    8.134 

2  17.991 

2  27.847 

0 

0.000 

I  19.016 

I  28.873 

I  38.729 

1  48.585 

I  58.442 

2    8.298 

2  18.155 

2  28.011 

I 

0.003 

I  19.180 

I  29.037 

I  38.893 

I  48.750 

I  58.606 

2    8.463 

2  18.319 

2  28.176 

2 

0.005 

I  19-345 

I  29.201 

I  39.058 

I  48.914 

I  58.771 

2    8.627 

2  18.483 

2  28.340 

3 

oxxA 

I  19-509 

I  29.365 

I  39.222 

1  49.078 

I  58.935 

2    8.791 

2  18.648 

2  28.504 

4 

0.011 

I  19.673 

I  29.530 

I  39.386 

I  49.243 

159.099 

2    8.956 

2  18.812 

2  28.668 

5 

0.014 

I  19-837 

I  29.694 

I  39.550 

I  49.407 

I  59-263 

2    9.120 

2  18.976 

2  28.833 

6 

0.016 

I  20.002 

I  29.858 

I  39.715 

I  49.571 

I  59.428 

2    9.284 

2  I9.I4I 

2  28.997 

7 

0.019 

I  20.166 

I  30.022 

I  39.879 

I  49.735 

I  59-592 

2    9448 

2  19.305 

2  29.161 

8 

0.022 

I  20.330 

I  30.187 

I  40.043 

149.900 

I  59.756 

2    9.613 

2  19.469 

2  29.326 

9 

0.025 

I  20.49s 

I  30.351 

I  40.207 

1  50.064 

I  59.920 

2    9.777 

2  19.633 

2  29.490 

10 

0.027 

I  20.659 

I  30.515 

I  40.372 

I  50.228 

2    0.085 

2    9.941 

2  19.798 

2  29.654 

II 

0.030 

I  20.823 

I  30.680 

I  40.536 

I  5^.393 

2     0.249 

2  10.105 

2  19.962 

2  29.818 

12 

0033 

I  20.987 

I  30.844 

I  40.700 

I  50.557 

2     0.413 

2  10.270 

2  20.126 

2  29.983 

13 

0.036 

I  21.152 

I  31.008 

1  40.865 

I  50.721 

2     0.578 

2  10434 

2  20.290 

2  30.147 

14 

0.038 

I  21.316 

I  31.172 

I  41.029 

I  50.885 

2     0.742 

2  10.598 

2  20.455 

2  30.311 

15 

0.041 

I  21.480 

I  31-337 

I  41.193 

I  51-050 

2     0.906 

2  10.763 

2  20.619 

2  30.476 

x6 

0.044 

121.644 

I  31-501 

141.357 

I  51.214 

2      1.070 

2  10.927 

2  20.783 

2  30.640 

17 

0.047 

I  21.809 

I  31-665 

141.522 

I  51.378 

2      1.235 

2  11.091 

2  20.948 

230.804 

18 

0.049 

I  21-973 

I  31-829 

141.686 

I  51.542 

2      1.399 

2  11.255 

2  21.112 

230.968 

19 

0.052 

I  22.137 

I  31.994 

I  41.850 

I  51.707 

2      1.563 

2  11.420 

2  21.276 

2  31.133 

20 

0.055 

I  22.302 

I  32.158 

I  42.015 

151-871 

2      1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

I  22.466 

I  32.322 

I  42.179 

I  52.035 

2      1.892 

2  11.748 

2  21.605 

2  31^^61 

22 

0.060 

I  22.630 

I  32.487 

I  42.343 

I  52.200 

2     2.056 

2  11.912 

2  21.769 

2  31.625 

23 

0.063 

I  22.794 

I  32.651 

I  42.507 

I  52.364 

2      2.220 

2  12.077 

2  21.933 

2  31.790 

24 

0.066 

I  22.959 

I  32.815 

I  42.672 

I  52.528 

2     2.385 

2  12.241 

2  22.098 

2  31.954 

25 

0.068 

I  23.123 

I  32.979 

I  42.836 

I  52.692 

2     2.549 

2  12.405 

2  22.262 

2  32.X18 

26 

0.071 

I  23.287 

133.144 

143.000 

I  52.857 

2     2.713 

2  12.570 

2  22.426 

2  32.283 

27 

0.074 

I  23.451 

I  33-308 

I  43.164 

I  53.021 

2      2.877 

2  12.734 

2  22.590 

2  32.447 

28 

0.077 

I  23.616 

I  33.472 

I  43.329 

I  53.185 

2      3.042 

2  12.898 

2  22.755 

2  32.611 

29 

0.079 

I  23.780 

I  33-637 

I  43.493 

I  53.349 

2      3.206 

2  13.062 

2  22.919 

2  32.775 

30 

0.082 

I  23.944 

I  33.801 

I  43.657 

I  53.514 

2      3.370 

2  13.227 

2  23.083 

2  32.940 

31 

0.085 

I  24.109 

I  33-965 

I  43.822 

I  53.678 

2    3-534 

2  13.391 

2  23.247 

2  33.104 

32 

0.088 

I  24.273 

I  34.129 

I  43.986 

I  53.842 

2    3.699 

2  13.555 

2  23.412 

2  33.268 

33 

0.090 

X  24.437 

I  34.294 

I  44.150 

I  54.007 

2    3.863 

2  13.720 

2  23.576 

2  33.432 

34 

0.093 

I  24.60T 

I  34.458 

I  44.314 

I  54.171 

2    4.027 

2  13.884 

2  23.740 

2  33.597 

35 

0.096 

I  24.766 

I  34.622 

I  44.479 

I  54.335 

2    4.192 

2  14.048 

2  23.905 

2  33.761 

36 

0.099 

I  24.930 

I  34786 

I  44.643 

I  54.499 

2    4.356 

2  14.212 

2  24.069 

2  33.925 

37 

O.IOl 

I  25.094 

I  34.951 

I  44807 

I  54.664 

2    4.520 

2  14-377 

2  24.233 

234.090 

38 

0.104 

I  25.259 

135.115 

I  44-971 

I  54.828 

2    4.684 

2  14.541 

2  24.397 

2  34.254 

39 

0.107 

I  25.423 

I  35-279 

I  45.136 

I  54-992 

2    4.849 

2  14.705 

2  24.562 

2  344*8 

40 

0.110 

I  25.587 

135.444 

I  45-300 

I  55-156 

2    5.013 

2  14.869 

2  24.726 

2  34.582 

41 

0.112 

I  25.751 

I  35  608 

I  45.464 

I  55.321 

2    5-177 

2  15034 

2  24.890 

2  34.747 

42 

0.115 

I  25.916 

I  35.772 

I  45  629 

1  55.485 

2    5-342 

2  15.198 

2  25.054 

234.911 

43 

0.118 

I  26.080 

I  35.936 

I  45.793 

I  55.649 

2    5.506 

2  15.362 

2  25.219 

2  35.075 

44 

0.120 

I  26.244 

I  36.101 

I  45-957 

I  55.814 

2    5  670 

2  15.527 

2  25.383 

2  35.239 

45 

0.123 

I  26.408 

I  36.265 

I  46.121 

I  55.978 

2    5-834 

2  15.691 

2  25.547 

235.404 

46 

0.126 

I  26.573 

I  36.429 

I  46.286 

I  56.142 

2    5.999 

2  15.855 

2  25.712 

2  35.568 

47 

0.129 

I  26.737 

I  36.593 

I  46.450 

I  56.306 

2    6.163 

2  16.019 

2  25.876 

2  35.732 

48 

0.131 

I  26.901 

I  36.758 

I  46.614 

I  56.471 

2    6.327 

2  16.184 

2  26.040 

2  35.897 

49 

0.134 

I  27.066 

I  36.922 

I  46.778 

I  56.635 

2    6.491 

2  16.348 

2  26.204 

2  36.061 

50 

0.137 

X  27.230 

I  37.086 

1  46.943 

I  56.799 

2    6.656 

2  16.512 

2  26.369 

2  36.225 

51 

0.140 

X  27.394 

I  37.251 

I  47.107 

I  56.964 

2    6.820 

2  16.676 

2  26.533 

2  36.389 

52 

0.142 

X  27.558 

I  37.415 

I  47.271 

157.128 

2    6.984 

2  16.841 

2  26.697 

2  36.554 

53 

0.145 

1 27.723 

I  37.579 

I  47.436 

I  57.292 

2    7.149 

2  17.005 

2  26.861 

2  36.718 

54 

0.148 

1 27.887 

I  37-743 

I  47.600 

I  57.456 

2    7.313 

2  17.169 

2  27.026 

2  36.882 

55 

0.151 

I  28.051 

I  37.908 

I  47-764 

I  57.621 

2     7.477 

2  17.334 

2  27.190 

2  37.047 

56 

0.153 

1 28.215 

I  38.072 

I  47.928 

I  57-785 

2     7.641 

2  17.498 

2  27.354 

237.211 

57 

0.156 

I  28.380 

I  38.236 

I  48.093 

I  57.949 

2     7.806 

2  17.662 

227.519 

2  37.375 

58 

0.159 

1 28.544 

I  38.400 

I  48.257 

I  58.113 

2     7.970 

2  17.826 

2  27.683 

2  37.539 

59 

0.162 

8" 

9" 

lO** 

11'' 

I2»' 

13" 

14" 

15" 

Sc 

For 

fEph  14I 


TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 
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TO  BB  ADDBD  TO  A  MEAN  TQIB  INTERVAL. 


Mean 
Solar. 

16^ 

17^ 

18" 

19^ 

2& 

21^ 

22^ 

i 

23*^ 

Par 
Seconds. 

m 

m     a 

m     s 

m     s 

m     a 

zn     a 

m    s  ; 

m-    4 

m     a 

8 

8 

O 

2  37.704 

2  47.560 

2  57.417 

3    7.273 

3  17.129 

3  26.^6 

3  36:842 

3  46.699 

0 

0.000 

I 

2  37.868 

2  47.724 

2  57.581 

3    7.437 

3  17.294 

327.150 

337^007 

3  46.863 

I 

0.003 

2 

2  38.032 

2  47.889 

2  57.745 

3    7.602 

3  17.458 

3  27.315 

337^171 

3  47.027 

2 

0.005 

3 

2  38.196 

2  48.053 

257.909 

3    7.766 

3  17.622 

3  27.479 

3  37.335 

347.192 

3 

0.008 

4 

2  38.361 

248.217 

2  58.074 

3    7.930 

3  17.787 

3  27.643 

3  37.500 

3  47.356 

4 

O.OII 

5 

2  38.525 

2  48.381 

2  58.238 

3    8.094 

3  17.951 

3  27*807 

3  37^664 

3  47.520 

5 

0.014 

6 

2  38.689 

2  48.546 

2  58.402 

3    8.259 

3  18.115 

3  27.972 

337^828 

3  47.685 

6 

0.016 

7 

2  38.854 

2  48.710 

2  58.566 

3    8.423 

3  18.279 

328.136 

3  37^992 

3  47-849 

7 

0.019 

8 

2  39.018 

2  48.874 

2  58.731 

3    8.587 

3  18.444 

3  28.300 

338.157 

3  48.013 

8 

0.032 

9 

2  39.182 

2  49.039 

2  58.895 

3    8.751 

3  18.608 

3  28,464 

338^321 

348.177 

9 

0.025 

zo 

2  39.346 

2  49.203 

2  59.059 

3    8.916 

3  18.772 

3  28.629 

3  38^485 

3  48.342 

10 

0.027 

II 

2  39-5" 

2  49.367 

2  59.224 

3    9.080 

3  18.937 

3  28.793 

33^649 

348.506 

II 

0.030 

13 

2  39-675 

2  49.531 

2  59.388 

3    9.244 

3  19.101 

3  28.957 

3  38i.8i4 

3  48.670 

12 

0.033 

13 

2  39839 

2  49.696 

2  59.552 

3    9409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

0.036 

H 

240.003 

2  49.860 

2  59.716 

3    9.573 

3  19.429 

3  29.286 

33^.142 

3  48.999 

1 

14 

0.038 

15 

2  40.168 

2  50.024 

2  59.881 

3    9.737 

3  19.594 

3  29.450 

3  39.307 

349163 

15 

0.041 

i6 

2  40.332 

2  50.188 

3    0.045 

3    9.901 

3  19.758 

3  29.614 

339.471 

3  49.327 

16 

0.044 

17 

2  40.496 

2  50.353 

3    0.209 

3  10.066 

3  19.922 

3  29.779 

3  39.635 

3  49.492 

17 

0.047 

i8 

2  40.661 

2  50.517 

3    0.373 

3  10.230 

3  20.086 

3  29.943 

3  39.799 

3  49.656 

18 

0.049 

19 

2  40.825 

2  50.681 

3    0.538 

3  10.394 

320.251 

3  30.107 

3  39.964 

349.820 

19 

0.052 

30 

240.989 

2  50.846 

3    0.702 

3  10.559 

3  20.415 

3  30.271 

340.128 

3  49.984 

20 

0.055 

21 

241.153 

2  51.010 

3    0.866 

3  10.723 

3  20.579 

3  30.436 

346.292 

350.149 

21 

0.057 

22 

241.318 

251.174 

3    1.031 

3  XO.887 

3  20.744 

330.660 

3  40.456 

3  50.313 

22 

0.060 

23 

2  41.482 

2  51.338 

3    1. 195 

3  11.051 

3  20.908 

3  30.764 

340.621 

3  50.477 

23 

0.063 

24 

2  41.646 

251.503 

3    1.359 

3  II. 216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

0.066 

25 

2  41.810 

251.667 

3    1.523 

3  11.380 

321.236 

331.093 

3  40.949 

350.806 

25 

0.068 

26 

2  41.975 

2  51.831 

3    1.688 

3  ".544 

321.401 

3  31.257 

341.114 

3  50.970 

26 

0.071 

27 

242.139 

251.995 

3    1.852 

3  11.708 

321.565 

3  3M2I 

341.278 

351.134 

27 

0.074 

28 

2  42.303 

2  52.160 

3    2.016 

3  "873 

321.729 

3  31.586 

341.442 

351.299 

28 

0.077 

29 

2  42.468 

2  52.324 

3    2.181 

3  12.037 

321.893 

3  31.750 

3  4f.6o6 

351.463 

29 

0.079 

30 

2  42.632 

2  52.488 

3    2.345 

3  12.201 

3  22.058 

3  31,914 

3  41.771 

351.627 

30 

0.082 

31 

2  42.796 

2  52.653 

3    2.509 

3  12.366 

3  22.222 

3  32,078 

341.935 

351.791 

31 

0.085 

32 

2  42.960 

252.817 

3    2.673 

3  12.530 

3  22.386 

3  32.243 

3  4?.P99 

351.956 

32 

0.088 

33 

2  43.125 

2  52.981 

3    2.838 

3  12.694 

3  22.551 

3  32.407 

3  4J1.264 

352.120 

33 

0.090 

34 

2  43.289 

2  53.145 

3    3.002 

3  12.858 

3  22.715 

332:571 

3  412.428 

3  52-284 

34 

0.093 

35 

2  43-453 

2  53.310 

3    3.166 

3  13023 

3  22.879 

3  32*736 

3  4p.592 

3  52.449 

35 

0.096 

36 

243.617 

2  53.474 

3    3.330 

3  13.187 

3  23.043 

332.900 

3  42.756 

352-613 

36 

0.099 

37 

2  43.782 

2  53.638 

3    3.495 

3  13.351 

3  23.208 

3  33.064 

3  42.921 

3  52.777 

37 

O.IOI 

38 

2  43.946 

2  53803 

3    3.659 

3  13.515 

3  23.372 

3  33.228 

3  43.085 

3  52.941 

38 

0.104 

39 

2  44.110 

2  53.967 

3    3823 

3  13.680 

3  23.536 

3  33.393 

3  43.249 

353.106 

39 

0.107 

40 

2  44.275 

2  54.131 

3    3988 

3  13.844 

3  23.700 

3  33.557 

3  43.413 

3  53.270 

40 

O.I  10 

41 

2  44-439 

2  54.295 

3    4.152 

3  14.008 

3  23.865 

3  33-721 

3  43.578 

3  53.434 

41 

O.I  12 

42 

244-603 

2  54.460 

3    4.316 

3  14.173 

3  24.029 

3  33.886 

3  43.742 

3  53.598 

42 

O.I  15 

43 

2  44.767 

2  54624 

3    4.480 

3  14.337 

324.193 

3  34.050 

3  43f906 

3  53-763 

43 

O.I  18 

44 

2  44.932 

2  54.788 

3    4.645 

3  14.501 

3  24.358 

334.214 

344.071 

3  53.927 

44 

0.120 

45 

245.096 

2  54.952 

3    4.809 

3  14.665 

3  24.522 

3  34-378 

3  44.235 

3  54.091 

45 

0.123 

46 

2  45.260 

255.117 

3    4.973 

3  14.830 

3  24.686 

3  34.543 

344.399 

354.256 

46 

0.126 

47 

2  45.425 

2  55.281 

3    5.137 

3  14.994 

3  24.850 

3  34.707 

344.563 

354.420 

47 

0.129 

48 

2  45.589 

2  55.445 

3    5.302 

3  15.158 

3  25.015 

3  34-871 

3  44.728 

3  54-584 

48 

O.13I 

49 

2  45.753 

2  55.610 

3    5.466 

3  15.322 

325.179 

3  35.035 

344.892 

354-748 

49 

0.134 

50 

2  45.917 

2  55.774 

3    5.630 

3  15.487 

3  25.343 

3  35.200 

3  45.056 

3  54-913 

50 

0.137 

51 

2  46.082 

2  55.938 

3    5.795 

3  15-651 

3  25.508 

3  35.364 

3  45.220 

3  55.077 

51 

0.140 

52 

2  46.246 

2  56.102 

3    5.959 

3  15.815   3  25672 

3  35-528 

3  45^385 

3  55.241 

52 

0.142 

53 

2  46.410 

2  56.267 

3    6.123 

3  15.980  3  25.836 

3  35-693 

3  45-549 

3  55.405 

53 

0.145 

54 

246.574 

2  56.431 

3    6.287 

3  16.144 

3  26.000 

3  35.857 

345-713 

3  55570 

54 

0.148 

55 

2  46.739 

2  56.595 

3    6.452 

3  16.308 

3  26.165 

3  36.021 

3  45.878 

3  55.734 

55 

O.X5I 

56 

2  46-903 

2  56.759 

3    6.616 

3  16.472  1  3  26.329 

336.185 

3  46.042 

3  55.898 

56 

0.153 

57 

2  47.067 

2  56.924 

3    6.780 

3  16.637 

3  26.493 

336.350 

3  46.206 

3  56.063 

57 

O.X56 

58 

247.232 

2  57.088 

3    6.944 

3  16.801 

3  26.657 

3  36.514 

3  46.370 

3  56.227 

58 

0.159 

59 

2  47.396 

2  57.252 

3    7.109 

3  16.965 

3  26.822 

3  36.678 

3  46.535 

356.391 

59 

0.162 

Mean 
Solar. 

16^ 

17- 

1 8*^ 

19" 

20^ 

21^ 

22'' 

23^ 

s  Se. 

For 

[Eph  14] 
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TABLE  IV. 


AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1914. 
[For  hour  angles  o**  to  la''  the  star.is  west  of  north,  and  for  hour  angles  13''  to  34**  it  is  east  of  nortli.] 


IO*» 

t5° 

20^ 

»s° 

30' 

35° 

40° 

45° 

so" 

h  m 

0    / 

0     / 

0   / 

0   / 

0 

/ 

0     / 

0   / 

0     / 

0     , 

h  m 

0  0 

0   0.0 

0   0.0 

0  0.0 

0  0.0 

0 

0.0 

0   0.0 

0  0.0 

0    0.0 

0   0.0 

24  0 

12 

0  3-7 

0    3-7 

0  3.8 

0  4.0 

0 

4.2 

0   4.5 

0  4.8 

0    5.2 

0  5-7 

23  48 

24 

0  7-3 

0  75 

0  7.8 

0  8.JI 

0 

8.4 

0    8.9 

0  9.6 

0  10.4 

0  II. 5 

36 

36 

0  II.O 

0  11.3 

0  11.6 

0  12.6 

0 

12.6 

0  13.4 

0  14.3 

0  15s 

0  17.2 

24 

4« 

0  14.7 

0  14.9 

0  iS-3 

0  15-^ 

0 

16.8 

0  17.7 

0  19.0 

0  20.7 

0  22.8 

12 

I  0 

0  18.2 

0  18.6 

0  19.1 

0  19.9 

0 

20.8 

0  22.0 

0  23.7 

0  25.7 

0  28.4 

23  0 

12 

0  21.7 

0  22.2 

0  22.9 

0  23.7 

0 

24.9 

0  26.3 

0  28.2 

0  30.7 

0339 

22    48 

24 

0  25.2 

0  25.7 

0  26.5 

0  27.5 

0 

28.8 

0  30.6 

0  32.7 

0  35-5 

0  39-2 

36 

36 

0  28.6 

0  29.1 

0  30.0 

0  31.2 

0 

32.7 

0  34.6 

0  37-2 

0  40.4 

0  44.5 

24 

48 

0  31.9 

0  32.6 

0  335 

0  34.8 

0 

36.5 

038.7 

0  41.5 

0  45.1 

0  49-7 

12 

2  0 

0  35-1 

0  35-9 

0  36.9 

038.3 

0 

40.2 

0  42.6 

0  457 

0  49.6 

0  54.7 

22   0 

12 

0  38.2 

0  39.1 

0  40.2 

0  41.7 

0 

43.8 

0  46.3 

0  49-7 

0  54-0 

0  59.6 

21  48 

24 

0  41.2 

0  42.2 

0  43-4 

0  450 

0 

47.2 

0  50.0 

0  53-6 

0  58.2 

I  4.2 

36 

36 

0  44.2 

0  45-1 

0  46.5 

0  48.2 

0 

50.6 

0  53.6 

0  57.3 

I  2.4 

I  8.8 

24 

48 

0  46.9 

0  48.0 

0  49-4 

0  51-3 

0 

53.8 

0  56.9 

I   I.O 

I  6.2 

I  131 

12 

3  0 

0  49.6 

0  50.7 

0  52.2 

0  54.2 

0 

S6.8 

I   O.I 

I  4.4 

I  9.9 

I  17.1 

21   0 

12 

0  52.1 

0  53-2 

0  54.8 

0  56.9 

0 

59-7 

I  3.1 

I  7.6 

I  13-5 

I  21.0 

20  48 

24 

0  54-5 

0  55-7 

0  57-3 

0  59-4 

2.4 

I  6.0 

I  10.6 

I  16.8 

I  24.6 

36 

36 

0  56.7 

0  58.0 

0  59.6 

I  1.8 

4.8 

I  8.7 

I  135 

I  19.8 

I  28.0 

24 

48 

0  58.8 

I  0.1 

I  1.7 

I  4.1 

7.2 

I  II. I 

I  16.2 

I  22.7 

I  31.1 

12 

4  0 

I  0.7 

I  a.o 

I  3-7 

I  6.2 

9.4 

I  13 -4 

I  18.6 

I  25.3 

I  34.0 

20   0 

12 

I  2.5 

I  3.8 

I  5.6 

I  8.1 

"3 

I  155 

X  20.8 

I  27.7 

I  36.6 

19  48 

24 

I  4,1 

I  5-3 

I  7.2 

I  9.8 

13.0 

I  17-3 

I  22.8 

I  29.8 

I  38.9 

36 

36 

I  5-5 

I  6.7 

I  8.7 

I  II. 2 

14.6 

I  19.0 

I  24.5 

I  3^-6 

I  40.9 

24 

48 

I  6.7 

I  8.0 

I  lO.O 

I  12.5 

16.0 

I  20.4 

I  26.0 

I  33-3 

I  42.7 

12 

5  0 

I  7-7 

1    9.x 

I  II.O 

I  13.6 

17.1 

I  21.6 

1  27.3 

I  34-7 

I  44.2 

19   0 

12 

I  8.5 

I  9.9 

I  II.9 

I  14.5 

18.1 

X  22.5 

I  28.3 

I  35.8 

I  455 

18  48 

24 

I  9.1 

I  10.6 

I  12.6 

I  152 

18.8 

I  23.3 

I  29.1 

I  36.6 

I  46.4 

36 

36 

I  9.6 

I  II.O 

I  13. 1 

I  15.7 

19-3 

I  23.8 

I  29.7 

I  37-2 

I  470 

24 

48 

I  9.9 

I  11.3 

I  133 

I  16.0 

195 

I  24.1 

I  30.0 

I  37.5 

I  47.3 

12 

6  0 

I  lO.O 

I  11.4 

I  134 

I  16.1 

19.6 

I  24.2 

I  30.0 

I  37-5 

I  47.4 

18   0 

12 

I  9.9 

I  11.3 

I  13-3 

I  16.0 

19-5 

I  24.0 

I  29.8 

I  37-3 

I  471 

17  48 

24 

I  9.6 

I  II.O 

I  12.9 

I  iS-5 

19. 1 

I  23.6 

I  29.3 

I  36.8 

I  46.4 

36 

36 

I  9.1 

I  10.4 

I  12.4 

I  150 

18.5 

I  22.9 

I  28.7 

I  36.0 

I  45-5 

24 

48 

I  8.4 

I  9.7 

I  11.7 

I  14.3 

177 

I  22.1 

I  27.7 

I  350 

I  44-5 

12 

7  0 

I  7-5 

I  8.9 

I  10.8 

I  13-3 

16.7 

I  21.0 

I  26.5 

I  33-7 

I  43.0 

17   0 

12 

I  6.5 

I  7.8 

I  9.6 

I  12. 1 

15-4 

I  19.7 

I  25.2 

I  32.1 

I  41.2 

16  48 

24 

I  5-3 

I  6.5 

I  8.3 

I  10.8 

14.0 

I  18.2 

I  23.5 

I  30.4 

I  39.3 

36 

36 

I  3-9 

I  S'l 

I  6.8 

I  9.2 

12.4 

I  16.5 

I  21.6 

I  28.4 

I  371 

24 

48 

I  2.3 

1  3-4 

I  5-2 

I  7-5 

10.5 

I  14.5 

I  19.6 

I  26.1 

I  34.6 

12 

8  0 

I  05 

I  1.6 

I  3-3 

I  5.6 

8.6 

I  12.4 

I  17.2 

I  23.6 

I  31.8 

16   0 

12 

0  58.6 

0  59-7 

I  1-3 

I  3-5 

6.4 

I  10. 1 

I  14.8 

I  20.9 

I  28.8 

IS  48 

24 

0  56.5 

0  57-6 

0  59- 1 

I  1.2 

4.0 

I  7-5 

I  12. 1 

I  18.0 

I  25.6 

36 

36 

0  54.3 

0  55-3 

0  56.7 

0  58.8 

1.4 

I  4.8 

I   9.2 

I  14.8 

I  22.1 

24 

48 

0  51 -9 

0  52.8 

0  54.2 

0  56.1 

0 

58.7 

I  1.9 

I  6.1 

I  11.5 

I  18.4 

12 

9  0 

0  49.4 

0  50-3 

0  51.6 

0  53.4 

0 

55-8 

0  58.9 

I   2.8 

I  7.9 

I  14.5 

15   0 

12 

0  46.7 

0  47.6 

0  48.8 

0  50.5 

0 

52.8 

0  55-7 

0  59-4 

I  4-2 

I  10.5 

1448 

24 

0  44.0 

0  44.7 

0459 

0  47.6 

0 

49.6 

0  52.4 

0  55-9 

I  0.4 

t  6.2 

36 

36 

0  41.0 

0  41.8 

0  42.9 

0  44-4 

0 

46.4 

0  48.9 

0  52.2 

0  56.4 

I  1.8 

24 

48 

0  38.0 

038.7 

039.8 

0  41. 1 

0 

430 

0  45-3 

0  48.3 

0  52.2 

0  57.2 

12 

zo  0 

0  34-9 

0  3S-5 

0  36.5 

0  37-7 

0 

39-4 

0  41.6 

0  44.3 

0  47.9 

0  52.5 

14   0 

12 

0  31-7 

0  32.2 

0  331 

0  34.2 

0 

35-7 

0  37.7 

0  40.3 

0  43-5 

.0  47-7 

13  48 

24 

0  28.4 

0  28.9 

0  29.6 

0  30.6 

0 

32.0 

033.8 

0  36.0 

0  39.0 

0  42.7 

36 

36 

0  25.0 

0  25.5 

0  26.1 

0  27.0 

0 

28.2 

0  29.8 

0  31-7 

0  34.3 

0  37-6 

24 

48 

0  21.5 

0  22.0 

0  22.5 

0  23.3 

0 

24.3 

0  25.7 

0  27.4 

0  29.5 

0  32.3 

12 

XI  0 

0  18.0 

0  18.4 

0  18.8 

0  19s 

0 

20.4 

0  21.5 

0  22.9 

0  24.7 

0  27.1 

13   0 

12 

0  14.5 

0  14.7 

0  15.1 

0  15.7 

0 

16.4 

0  173 

0  18.4 

0  19-9 

0  21.8 

12  48 

24 

0  II.O 

0  II. I 

0  11.4 

0  11.8 

0 

12.4 

0  13.0 

0  13.9 

0  14.9 

0  16.4 

36 

36 

0  7-3 

0  7-5 

0  7.6 

0  7.9 

0 

8.2 

0  8.7 

0  9.2 

0  lO.O 

0  10.9 

24 

48 

0    3-7 

0  3-7 

0  3.8 

0  4.0 

0 

4.2 

0  4.3 

0  4.6 

0  5.0 

0  5-5 

12 

12   0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0 

0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

12   0 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1914. 
[For  boor  angles  o**  to  12''  the  star  is  west  of  north,  and  for  hour  angles  la**  to  2^  it  is  east  of  north.] 


Sa" 

S4° 

S6° 

58° 

60^ 

61** 

63*^ 

63° 

64° 

^Xh.a. 

h  m 

0     / 

0   / 

0     / 

0   / 

0   / 

0   / 

0   / 

0  t 

0  f 

h  m 

0  0 

0   0.0 

0    0.0 

0   0.0 

0  0.0 

0  0.0 

0  0.0 

b  0.0 

0    0.0 

0  0.0 

24  0 

13 

0   6.0 

0    6.3 

0   6.7 

0  7.0 

0  7.4 

0  7.7 

0  8.0 

0  8.3 

0  8.5 

23  48 

24 

0  I3.0 

0  12.6 

0  133 

0  14.0 

0  14.9 

0  iS-4 

0  z6.o 

0  16.5 

0  17. z 

36 

36 

0  17.9 

0  18.9 

0  19.9 

0  ai.o 

0  22.3 

0  33.0 

0  33.8 

0  34.7 

0  35.6 

24 

48 

0  33.9 

0  35.1 

0  36.3 

0  37.8 

0  29.7 

0  30.6 

0  3»-6 

0  33.8 

0  34.0 

12 

I  0 

0  39.7 

0  31.2 

0  33.8 

0  34.7 

0  36.9 

0  38.1 

0  39-4 

0  40.8 

0  42.3 

23   0 

la 

0  35-4 

0  37.3 

0  39.3 

0  41-4 

0  44.0 

0  45-4 

0  47.0 

0  48.7 

0  50.5 

22  48 

24 

0  41. 1 

0  431 

0  45-4 

0  48.0 

0  51.0 

0  52.7 

0  54.4 

0  56.4 

0  58.6 

36 

3$ 

0  46.6 

0  48.9 

0  S1.5 

0  54.4 

0  57-9 

0  59.7 

I  1.7 

z  4.0 

z  6.4 

24 

48 

0  52.0 

0  54.6 

0  57-5 

I  0.8 

I  4.5 

I  6.7 

z  8.9 

z  ZZ.4 

z  Z4.0 

12 

a  0 

0  57.3 

I  0.0 

I  31 

I  6.9 

'l  II.O 

I  133 

1  15-8 

I  Z8.5 

Z  3Z.4 

22   0 

12 

I  2.3 

I  5-4 

I  8.7 

I  13.8 

I  17-3 

I  19.7 

I  23.5 

I  25.4 

z  38.6 

21  48 

24 

I  7.3 

I  10.5 

I  14.3 

I  18.S 

I  23.3 

z  36.0 

z  38.9 

I  321 

I  355 

36 

36 

I  11.9 

I  154 

I  19.4 

I  34.0 

z  29.1 

I  33.0 

I  35.1 

I  38.S 

I  43.3 

24 

48 

I  16.3 

I  30. 1 

I  24.3 

I  39.3 

I  34.7 

I  37-7 

z  41,1 

z  44.6 

I  48.5 

13 

3  0 

I  30.6 

I  24.5 

I  39.0 

I  34- 1 

I  39-9 

z  43.2 
I  48.3 

z  46.7 

z  S0.4 

I  54.5 

31   O 

la 

I  34.6 

I  a8.8 

I  33-4 

I  38.8 

I  44.9 

I  51.9 

I  559 

3  o.z 

SO  48 

24 

I  38.4 

I  33.8 

I  37-6 

I  43-3 

I  49.6 

I  530 

I  56-8 

3  0.9 

2  5-5 

36 

36 

I  33.0 

I  36.5 

I  41.5 

I  47-3 

I  53-8 

I  57.5 

2   1.5 

2  5-7 

3  10.4 

24 

48 

I  35-2 

I  39-9 

I  45-1 

I  51.0 

I  57-8 

2  1.5 

a  5-6 

3  zo.z 

3  Z4.8 

12 

4  0 

I  38.2 

I  43  0 

I  48.4 

I  54- 5 

2  I..S 

2  5.3 

3  8.8 

3  9.6 

3  Z4.Z 

3  Z9.0 

30   0 

la 

I  41.0 

I  45.8 

I  51-3 

I  57-7 

2  4.8 

a  Z3.0 

2  17.7 

3  33.8 

19  48 

24 

I  43-4 

I  48.4 

I  54.0 

3  0.5 

2  7.8 

3  11.8 

3  16.3 

2  2Z.O 

3  26.  z 

36 

36 

I  45-6 

I  50.6 

I  56.3 

3   3.8 

a  10.3 

a  14.4 

2  18.9 

2  23.8 

3  39. Z 

24 

48 

I  47.3 

I  52.5 

I  58.3 

2   4.9 

2  12.5 

3  16.7 

a  31.3 

2  26.2 

2  31.5 

Z2 

5  0 

I  48.8 

I  54.1 

3  0.0 

3  6.8 

2  14.4 

3  18.7 

a  33.3 

2  28.2 

2  33'^ 

Z9   0 

13 

I  50- 1 

I  55-4 

2  1.3 

3   8.1 

2  159 

3  20.2 

3  34.7 

2  39.8 

2  35.1 

z8  48 

24 

I  51.0 

I  56.4 

2  2.3 

3   9.1 

2  16.9 

2  21.3 

2  25.9 

3  30.9 

2  36.3 

36 

36 

I  51.6 

I  57  0 

2  3.0 

3   9.8 

2  17.6 

3  33.0 

3  36.7 

2  31-6 

2  37-0 

24 

48 

I  51.9 

I  57. 3 

2  Z'i 

3  lO.I 

2  17.9 

3  33.3 

3  37.0 

3  33.0 

2  37.3 

12 

6  0 

I  53.0 

I  57.3 

2  3.3 

3  lO.I 

2  17-9 

3  33.3 

a  36.9 

2  31.9 

2  37.3 

z8  0 

13 

I  Si-7 

I  57  0 

3  3.9 

2  9-7 

2  175 

3  31.7 

3  36.4 

2  314 

2  36.7 

17  48 

24 

I  51-0 

I  56.4 

3  3.3 

3   9.0 

2  16.6 

3  3I.O 

2  25.5 

2  30-4 

2  35.7 

36 

36 

I  50.1 

I  55-4 

3  I.I 

2   7.9 

2  15.4 

3  19.7 

3  34.3 

3  39. Z 

2  34.3 

24 

48 

I  48.9 

I  54.0 

I  59.8 

2   6.5 

2  13 -9 

3  18.I 

3  33.5 

2  27.4 

2  32.5 

Z2 

7  0 

1  47-4 

I  53.4 

I  58.3 

2   4.6 

2  I3.0 

3  16.I 

3  30.5 

2  35.3 

2  30.3 

17   0 

la 

I  45-7 

I  50.5 

I  56.1 

2   2.5 

2  9-7 

2  137 

3  18.0 

3  33.6 

2  27.7 

z6  48 

24 

I  43-6 

I  48.4 

I  53-8 

2   0.0 

3   7.1 

3  II.O 

2  15.3 

3  Z9.8 

2  24.7 

36 

36 

I  41.3 

I  46.0 

I  51.3 

I  57.4 

3   4.3 

3   8.0 

3  13.2 

3  Z0.6 

2  21.3 

24 

48 

I  386 

I  43.2 

I  48.3 

I  54-3 

3   0.9 

3   4.6 

3   8.6 

3  Z3.9 

2  17.6 

12 

8  0 

1^5.8 

I  40.3 

I  45-2 

I  50.9 

I  57-3 

3   0.9 

3   4.8 

3.  8.9 

2  13.4 

16  0 

13 

I  33.6 

I  36.9 

I  41.7 

I  47-2 

I  53-4 

I  56.9 

3   0.6 

2   4.7 

2  9.0 

15  48 

24 

I  39.3 

I  33-3 

I  38.0 

I  43-3 

I  49.2 

I  52.7 

I  56.2 

3   0.0 

2  4.2 

36 

36 

I  25.6 

I  39.6 

I  34.0 

I  391 

I  44.8 

I  48.0 

I  51 -4 

I  551 

I  59.1 

24 

48 

I  31.8 

I  35.6 

I  39.8 

I  34.6 

I  40.1 

I  431 

z  46.3 

z  49-9 

I  53.7 

12 

9  0 

I  17.8 

I  31.3 

I  25.4 

I  29.9 

I  351 

I  38.0 

z  41. 1 

I  44.4 

I  48.1 

15  0 

13 

I  13-5 

I  16.9 

I  30.7 

I  25.0 

I  29.9 

I  32.5 

I  35-5 

I  38.6 

I  42. z 

14  48 

24 

I  9.1 

I  13.3 

I  15.8 

I  19.8 

I  24.4 

I  37.0 

z  39.7 

I  32.7 

1 35.8 

36 

36 

I  4.4 

I   7.4 

I  10.8 

I  145 

I  18.7 

I  31.3 

I  23.7 

z  36.4 

I  29.3 

24 

48 

0  59-7 

I   3.4 

I  5-4 

I  9.0 

I  12.9 

I  15.1 

I  17.5 

Z  30.0 

I  22.7 

12 

10   0 

0  54.8 

0  57.3 

0  59-9 

I  Z'Z 

I  6.8 

I   8.9 

I  IZ.O 

I  13-3 

I  Z5.8 

14  0 

13 

0  49-7 

0  53.0 

0  54-5 

0  57-4 

I  0.7 

I   2.5 

I  4-5 

I  6.6 

I  8.8 

13  48 

24 

0  44.4 

0  46.5 

0  48.8 

0  51.4 

0  54.3 

0  55-9 

0  57.7 

0  59.6 

I  1.6 

36 

36 

0  39.1 

0  40.9 

0  43.0 

0  45.2 

0  47.8 

0  49.3 

0  50.8 

0  52.4 

0  54.2 

24 

48 

0338 

0  35-2 

0  37.0 

0  39.0 

0  41.2 

0  43.4 

0  43-8 

0  45- 1 

0  46.7 

12 

II   0 

0  28.3 

0  39.5 

0  31.0 

0  32.6 

0  34.5 

0  35-S 

0  36.6 

037.8 

0  39.1 

13  0 

12 

0  33.7 

0  33.7 

0  34.9 

0  26.2 

0  37.7 

0  38.6 

0  39.4 

0  30.4 

0  3Z.4 

12  48 

24 

0  17. 1 

0  17.9 

0  18.7 

0  19.8 

0  30.9 

0  31. 5 

0  33.3 

0  33.9 

0  23.6 

36 

36 

0  11.4 

0  I3.0 

0  13. 5 

0  13.2 

0  13.9 

0  14.4 

0  14.8 

0  15.3 

0  15.7 

24 

48 

0  5.8 

0   5.9 

0  6.3 

0  6.6 

0  7.0 

0  7.3 

0  7.4 

0  7.6 

0  7.9 

12 

13   0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

la  0 
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TABLE  V. 


AZIMUTH  OF  POLARIS  AT  ELONGATION,  1914. 


\^Deci 

88*^50' 40" 

88*  SO' 50" 

88**  51'  p" 

88° 51' IP" 

88^*51' 20" 

88*'5i'3P" 

Variation  f or<- 

Lat.\v 

i'  of  Lat. 

I'ofl. 

0      / 

0     /      // 

0          #           f# 

1 

0     /      // 

Of// 

0     /      // 

0     /      // 

f# 

*r 

S    0 

I     9  35-9 

I     9  259 

I     9  iS-8 

I     9     5.8 

I     8  55.7 

I     8  4S.7 

-j-P.ll 

—  I.PP 

5  20 

I     9  38-1 

I     9  28:0 

I     9  18.P 

I     9    8.P 

I    8  57.9 

I     8  47-9 

P.12 

Z.PP 

5  40 

I     9  40.4 

I     9  30.4 

I    9  2P.3 

I     9  IP.3 

I      9      P.2 

I     8  5P.2 

P.12 

I.PP 

6    0 

I    9  43.9 

1     ^32.9 

I    9  22.8 

I     9  12.8 

I     9    2.7 

I     8  52.6 

0.13 

I. PI 

6  20 

I    9  45-6 

I     ^  35.5 

I    9  25.4 

I    9  15.4 

I    9    5-3 

I    8  5S.2 

P.  14 

I. PI 

6  40 

I     9  48.3 

I    9  38.3 

I    9  28.2 

I    9  18.1 

I     9    8.P 

I    8  58.P 

+P.14 

—I. PI 

7    0 

I     9  51.2 

I    9  41.2 

I    9  31. 1 

I    9  21.P 

I    9  IP.9 

I    9    P.9 

P.15 

I. PI 

7  20 

I    9  54.3 

1    9  44.S1 

k    9  34.1 

I    9  24.1 

I    9  14.0 

I    9    3.9 

P.  16 

t.pl 

7  40 

I    9  57-5 

I     9  47-4 

I    9  37.3 

I    9  27.3 

I    9  17.2 

I    9    7.1 

P.  16 

I. PI 

8    0 

I  10    0.0 

I     i  50-8 

t    9  4P.7 

I    9  30.6 

I    9  2P.5 

I    9  IP.4 

P.17 

I. PI 

8  20 

I  10    4.4 

I    9  54.3 

I     9  44-2 

I    9.34.1 

I    9  24.P 

I    9  13-9 

4-P.18 

—I. PI 

8  40 

I  10    8.1 

I    *  57.9 

I     9  47-8 

I    9  37.7 

X    9  27.6 

I    9  17.5 

P.  18 

I. PI 

9    0 

I  10  IX.9 

I  lO    1.7 

I     9  SI.6 

I    9  41.5 

I    9  31.4 

I    9  21.2 

P.19 

I.PI 

9  20 

I  10  15.8 

I  10    5.7 

I    9  55-5 

I     9  4S.4 

I    9  3S-3 

I    9  25.2 

p.ap 

I. PI 

9  40 

I  10  19.9 

I  i^    9.8 

I    9  59-6 

I     9  49.5 

I    9  39.4 

I    9  29.2 

P.21 

I.PI 

10    0 

I  10  24.2 

I  IP  14.0 

X  IP    3.8 

I    9  53-7 

I    9  43-6 

I    9  33-4 

4-P.22 

—  I.P2 

10  20 

I  10  28.6 

I  10  18.4 

Z  IP     8.2 

I    9  58.1 

I    9  47-9 

I    9  37-8 

p.a2 

I.P2 

10  40 

I  10  33.1 

I  10  23.0 

I  IP  12.8 

I  IP    2.6 

I    9  52.4 

I    9  42.3 

0.23 

1.02 

II    0 

I  10  37.8 

I  ip  27.7 

I  10  17.5 

1  IP    7.3 

I     9  S7.I 

I    9  46.9 

P.24 

Z.P2 

II  20 

I  10  42.7 

I  16  32.5 

i  IP  22.3 

I  IP  12. 1 

I  IP    1.9 

I    9  51.7 

P.24 

I.P2 

II  40 

I  10  47-7 

I  IP  37-5 

^  IP  27.3 

I  IP  17. 1 

I  IP    6.9 

I    9  S6.7 

+0.25 

—  I.P2 

12    0 

I  10  52.9 

I  IP  42.7 

I  10  32.5 

I  IP  22.3 

I  IP  12. I 

I  IP    1.8 

p.a6 

Z.P2 

12  20 

I  10  58.3 

I  IP  48.P 

I  10  37.8 

I  IP  27.6 

I  IP  17.3 

I  IP    7.1 

P.27 

I.P2 

12  40 

1  II    3-8 

I  10  53'5 

I  IP  43.2 

I  10  33-0 

I  IP  22.8 

I  IP  12.5 

P.28 

1.03 

13    0 

I  II    9.4 

I  IP  59.2 

I  16  49. P 

I  10  38.7 

I  IP  28.4 

I  IP  x8.i 

P.29 

103 

13  20 

I  II  15.2 

i«     50 

I  IP  54.7 

I  IP  44.4 

I  10  34.2 

I  10  23.9 

4-0.29 

-I.P3 

13  40 

I  II  21.2 

I  II  1P.9 

I  II     P.6 

I  IP  SP.4 

I  IP  4P.1 

I  IP  29.8 

0.3P 

103 

14    0 

I  II  27.4 

i  ii  17.P 

I  II     6.7 

I  10  56.5 

I  IP  46.2 

I  10  3S.8 

0-31 

1.03 

14  20 

I  II  33-7 

I  IF  ^H 

I  II  13.P 

I  II     2.7 

I  IP  S2.4 

I  IP  42.1 

P.32 

103 

14  40 

I  II  40.1 

1  II  29.8 

I  II  19.4 

I  II     9.1 

I  IP  58.8 

I  IP  48.4 

0.32 

1-03 

15    0 

I  II  46.7 

I  u  36.4 

I  II  26. p 

I  II  15.7 

I  II     S-4 

I  10  ss-o 

+0.33 

—  I.P3 

15  20 

I  II  53-5 

I  lii  43-2 

I  II  32.8 

I  II  22.5 

I  II  12. 1 

I  II     1.7 

0.34 

I.P4 

15  40 

I  12    0.5 

I  II  SP.i 

I  "  39-7 

I  II  29.4 

I  II  19.P 

I  II    &6 

0.35 

1.04 

16    0 

I  12    7.6 

I  II  57-2 

I  II  46.8 

I  II  36.5 

I  II  26.1 

I  II  15.7 

P.36 

I.P4 

16  20 

I  12  14.9 

I  12    4.5 

I  II  54.1 

I  "  43-7 

I  II  33-3 

I  II  22.9 

0.37 

1.04 

16  40 

I  12  22.4 

I  ifi  12. p 

I  12     1.5 

I  II  51. 1 

I  II  4P.7 

I  II  30-3 

+0.38 

-I.P4 

17    0 

I  12  30.1 

I  12  19.6 

I  12    9.2 

I  II  58.7 

I  II  48.3 

I  II  37.8 

0.38 

LPS 

17  20 

I  12  37.9 

I  12  27.4 

I  12  16.9 

I  12     6.5 

I  II  56.P 

I  II  4S.S 

0.39 

I. PS 

17  40 

I  12  45.9 

I  I?  35-4 

I  12  24.9 

I  12  14.4 

I  12    4.P 

I  II  S3.5 

P.40 

loS 

18    0 

I  12  54.1 

I  12  43-6 

I  12  33.1 

I  12  22.6 

I  12  12. I 

I  12     i.s 

P.41 

1.05 

18  20 

I  13    2-5 

I  12  519 

I  12  41.4 

I  12  3P.9 

I  12  2P.3 

I  12    9.8 

+0.42 

-I.P5 

18  40 

I  13  IX.O 

I  13    P-S 

I  12  5P.P 

I  12  39.4 

I  12  28.8 

I  12  18.2 

-    0.43 

i.p6 

19    0 

I  13  19-7 

I  13    9-2 

I  12  58.6 

I  12  48.P 

I  12  37-4 

I  12  26.9 

0.44 

i.p6 

19  20 

I  13  28.6 

I  13  18.P 

I  13     7-4 

I  12  56.8 

I  12  46.2 

I  12  35.6 

0.45 

i.p6 

19  40 

I  13  37.7 

I  13  27.1 

I  13  16.S 

I  13     5-9 

I  12  S5.3 

I  12  44.6 

P.46 

i.p6 

20    0 

I  13  47-0 

I  13  36.4 

I  13  25.7 

I  13  15.1 

I   13     4-4 

I  12  S3.8 

-fp.47 

-i.p6 

20  20 

I  13  56.5 

I  13  45-8 

I  13  35-2 

I  13  24.5 

I   13  138 

I  13    3-2 

P.48 

I.P7 

20  40 

I  14    6.1 

I  13  55-4 

I  13  44.7 

I  13  34.1 

I   13  23.4 

I  13  12.7 

P.49 

1.07 

21    0 

I  14  16.0 

I  14    5-3 

I  13  54.6 

I  13  43-9 

I  13  33-2 

I  13  22. s 

p.SP 

1.P7 

21  20 

I  14  26.0 

I  14  15-3 

I  14    4.6 

I  13  53-9 

I   13  431 

I  13  32.4 

0.51 

I.P7 

21  40 

I  14  3^3 

I  14  25.5 

I  14  14.7 

I  14    4.0 

I  13  S3 -3 

I  13  42.S 

+O.S2 

~i.p8 

22    0 

1  14  46.7 

I  14  36.P 

I  14  25.2 

I  14  14.4 

I   14    3-6 

I  13  52.8 

O.S3 

i.p8 

22  20 

I  14  57-4 

I  14  46.6 

I  14  35-8 

I  14  25.P 

I  14  14.2 

I  14    3-4 

0.54 

i.p8 

22  40 

I  15    8-2 

I  14  57-4 

I  14  46.5 

I  14  35-7 

I   14  24.9 

I  14  14.1 

o-SS 

i.p8 

23    0 

I  15  19-3 

I  IS    8.4 

I  14  57-5 

I  14  46.7 

I   14  3S-9 

I  14  2S.P 

0.56 

1.P9 

23  20 

I  15  30.6 

I  15  197 

I  IS    8.8 

I  14  57.9 

I   14  47.0 

I  14  36.1 

+0.57 

-I.P9 

23  40 

I  15  42.0 

I  15  311 

I    15    2P.2 

I  IS    9-3 

I  14  58.4 

I  14  47S 

p.  58 

1.P9 

24    0 

I  15  53-7 

I  IS  42.8 

I  15  31-8 

I  15  2P.9 

I  15  ip.p 

I  14  S90 

O.S9 

1.09 

24  20 

I  16    5.6 

I  15  54.7 

I   15  43-7 

I  15  32.7 

I  IS  21.8 

I  IS  IP.8 

p.6p 

X.IO 

24  40 

I  16  17.7 

I  16    6.8 

I  15  55.8 

I  IS  44.8 

I  IS  33.8 

I  IS  22.8 

P.61 

I. IP 

25    0 

I  16  30.1 

I  16  19. 1 

I  16    8.P 

I  IS  570 

I  15  46.0 

I  IS  34.9 

-4-P.62 

—  I. IP 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1914. 


\,^pecl. 

88°  50' 40" 

88^*50' 50- 

88°  51' 0" 

88°  51 '10" 

88°  51' 20" 

88°  SI' 30" 

Variatioa  f  of^— 

Lat.^s. 

z'oflAt. 

x"ol«. 

0   / 

0     /      /t 

0     t      tt 

0     t      tt 

0  /   // 

0  /   // 

0  /   // 

// 

// 

25   0 

I  16  30.1 

I  16  19.1 

I  16  8.0 

I  15  57.0 

X  15  46.0 

I  15  34.9 

+0.63 

-x.xo 

25  20 

I  16  42.7 

I  16  31.6 

I  16  20.5 

I  16  9.5 

I  15  58-4 

I  IS  47-4 

0.63 

I. II 

25  40 

I  16  55.5 

I  16  44.4 

I  16  33.3 

I  16  22.2 

I  16  II. I 

I  16  0.0 

0.64 

I. II 

26  0 

I  17  8.5 

I  16  57.4 

I  16  46.2 

I  16  35.1 

I  16  24.0 

I  16  12.9 

0.65 

X.XI 

26  20 

I  17  21.7 

I  17  10.6 

I  16  59.4 

I  16  483 

I  16  37.1 

I  16  26.0 

0.66 

I. II 

36  40 

I  17  35-2 

I  17  24.0 

I  17  12.8 

I  17  1.7 

I  16  50.5 

I  16  39.3 

+0.68 

—  1. 13 

27   0 

I  17  4S.9 

I  17  37-7 

I  17  26.5 

I  17  153 

X  17  4.1 

I  16  53.8 

0.69 

1. 13 

27  20 

I  18  3.9 

'  '2  51.6 

I  17  40.4 

I  17  29.2 

X  17  17.9 

X  17  6.6 

0.70 

113 

27  40 

I  18  17.1 

I  18  S.8 

'  H  54.  S 

I  17  43.3 

I  17  32.0 

I  17  20.7 

0.71 

1. 13 

28  0 

I  18  31.6 

I  18  20.2 

I  18  8.9 

I  17  57-6 

I  17  46.3 

I  17  34.9 

0.73 

113 

28  20 

I  18  46.3 

I  18  34.9 

'  '5  ^2-5 

I  18  12.2 

I  18  0.8 

I  17  495 

+0.74 

-1. 14 

28  40 

I  19  1.3 

I  18  49.8 

1 18  38.4 

I  18  27.0 

I  18  15.6 

I  18  4.3 

0.75 

X.I4 

29  0 

I  19  16.4 

I  19  5.0 

I  18  53.6 

I  18  42.3 

I  18  30.7 

I  18  19.3 

0.76 

1. 14 

29  20 

I  19  31.9 

I  19  20.4 

I  19  8.9 

I  18  57-5 

X  18  46.0 

I  18  34.6 

0.77 

i.iS 

39  40 

I  19  47-6 
I  30  3.6 

I  19  36- 1 
I  19  52.1 

I  19  24.6 

I  19  40.5 

I  19  131 
I  19  39.0 

X  19  1.6 
I  19  17.5 

I  18  50.1 
I  19  5-9 

0.79 
+0.80 

i.iS 

30  0 

-i.xS 

30  10 

I  20  II. 7 

I  20  0.1 

I  19  48.6 

I  19  371 

I  19  25.5 

I  19  13.9 

0.81 

X.I6 

30  20 

I  20  19.9 

I  20  8.3 

I  19  56.7 

I  19  45-2 

I  19  33-6 

I  19  22.0 

0.81 

1. 16 

30  30 

I  20  28.1 

I  30  16.5 

I  30  34.8 

I  20  4.9 

I  19  53-4 

I  19  41.8 

X  19  30.1 

0.83 

1. 16 

30  40 

I  20  36.4 

I  20  13.2 

I  30   1.6 

I  19  50.0 

I  19  38.4 

0.83 

i.x6 

30  50 

I  20  44.8 

I  30  33.1 

I  20  21.5 

I  30   9.9 

I  19  58.3 

I  19  46.6 

+0.84 

-1.16 

31   0 

I  20  53.3 

I  30  41.6 

I  20  30.0 

I  30  18.3 
I  20  26.5 

I  20  6.6 

I  19  SS-o 

0.84 

X.X7 

31  10 

I  31   1.8 

I  20  50.1 

I  20  38.4 

I  20  15. 1 

X  20  3.4 

""•fs 

X.X7 

31  20 

I  31  10.4 

I  20  58.7 

I  20  47.0 

I  20  35.3 

I  20  33.6 

I  20  11.9 

0.86 

X.X7 

31  30 

I  21  I9.I 

I  21   7.4 

I  20  55.6 

I  20  43-9 

I  30  32.2 

I  20  20.4 

0.86 

X.X7 

31  40 

I  21  27.8 

I  21  16.I 

I  21  4.3 

X  20  53.6 

X  20  40.8 

X  20  29.1 

+0.87 

-X.17 

31  SO 

I  31  36.6 

I  21  24.8 

I  21  13.0 

I  31   1.3 

X  20  49-5 

1 20  37.8 

0.88 

X.18 

32  0 

I  21  45-5 

I  21  33.7 

I  21  21.9 

I  3X  10. 1 

I  20  58.3 

I  20  46.5 

0.89 

x.x8 

32  10 

I  21  54.5 

I  21  42.7 

I  31  30.8 

I  31  19.0 

X  21  7.2 

I  20  55.4 

0.89 

X.18 

32  20 

I  23   3.5 

I  21  51.7 

I  21  39.8 

I  21  28.0 

X  31  16.3 

I  21   4.3 

0.90 

i.x8 

32  30 

I  23  12.6 

I  22   0.8 

I  21  48.9 

I  21  37.0 

I  21  25.2 

I  21  13.3 

+0.91 

-X.X9 

32  40 

I  33  31.8 

I  22   9.9 

I  21  58.0 

I  21  46.1 

I  21  34.3 

I  21  22.4 

0.9X 

X.X9 

32  SO 

I  22  31. I 

I  22  19.2 

I  22   7.2 

I  21  55.3 

I  21  43.4 

I  21  3X.5 

0.93 

X.19 

33    0 

I  22  40.4 

I  23  28.5 

I  22  16.5 

I  22   4.6 

I  21  52.7 

I  21  40.7 

0.93 

I.X9 

33   10 

I  22  49.8 

I  33  37.9 

I  22  25.9 

I  23  13.9 

I  22   2.0 

I  21  50.0 

0.94 

X.20 

33  20 

I  33  59.3 

I  22  47.3 

I  22  35.3 

I  33  33.4 

X  23  II.4 

I  21  59.4 

+0.95 

— i.ao 

33  30 

I  23   8.9 

I  22  56.9 

I  23  44.9 

X  33  33.9 

I  33  20.9 

X  22   8.9 

0.95 

X.30 

33  40 

I  33  18.5 

I  23   6.5 

I  23  54.4 

X  32  42.4 

X  22  30.4 

X  22  18.4 

0.96 

X.30 

33   50 

I  33  28.2 

I  23  16.2 

I  23   4.2 

X  33  53.1 

X  23  40.1 

I  23  28.0 

0.97 

0.98 

X.20 

34  0 

I  23  38.0 

I  23  26.0 

I  23  13.9 

I  33  1.8 

I  22  49.8 

X  22  37.7 

X.3X 

34  10 

I  23  47.9 

I  23  3S.8 

X  23  23.7 

I  33  II.7 

I  22  59.6 

I  22  47.5 

+0.99 

—  X.2I 

34  20 

I  23  57.9 

I  23  45.8 

I  23  33.7 

I  33  21. 6 

I  23   9.4 

I  22  57.3 

0.99 

X.2I 

34  30 

I  24   8.0 

I  23  55.9 

I  23  43.7 

1 23  31.5 

I  23  19.4 

»  23   7.3 

x.oo 

X.2X 

34  40 

I  24  18.I 

I  24  6.0 

I  23  53.8 

I  23  41.6 

I  23  29.4 

I  23  17.3 

x.ox 

X.23 

34  50 

I  24  28.3 

I  24  16. 1 

I  24   3.9 

I  23  51.7 

I  23  39.6 

I  23  27.4 

X.03 

X.33 

35  0 

I  24  38.6 

X  34  26.4 

I  24  14.3 

I  24  2.0 

X  23  49.8 

I  23  37.5 

+1.03 

— x.aa 

35  10 

I  24  49.0 

I  24  36.8 

I  24  24.5 

I  24  12.3 

I  24   0.0 

I  23  47.8 

X.04 

x.aa 

•  35  20 

I  24  59-5 

I  24  47.3 

I  24  35-0 

I  24  22.7 

I  24  10.4 

I  23  58.2 

X.05 

1.23 

35  30 

I  25  lO.I 

I  24  57.8 

I  24  45-5 

1  24  33.2 

X  24  20.9 

I  24  8.6 

1.05 

1.23 

35  40 

I  25  20.7 

I  25  8.4 

I  24  56.0 

I  24  43-7 

X  24  31.4 

X  24  19.1 

X.06 

1.33 

35  SO 

I  25  31.4 

I  25  19.1 

I  25  6.7 

I  24  54.4 

I  24  42.1 

X  24  29.7 

-fl.07 

-x.33 

36  0 

I  25  42.2 

I  25  29.9 

I  25  17.5 

I  25  5.x 

X  24  52.8 

X  24  40.4 

1.08 

1.34 

36  10 

I  25  53.1 

I  25  40.7 

I  25  28.3 

I  25  16.0 

I  25  3.6 

I  24  51.2 

X.09 

1.24 

36  20 

I  26  4.1 

I  25  51.7 

I  25  39,3 

I  25  26.9 

I  25  14.5 

I  25   2.x 

x.xo 

X.34 

36  30 

I  26  15.2 

I  26  2.8 

I  25  50.3 

I  25  37.9 

1 25  25.5 

I  35  13.0 

x.xx 

1.34 

36  40 

I  26  26.4 

I  26  14.0 

I  26  1.5 

I  25  49.0 

I  25  36.6 

I  25  24.x 

H-X.X2 

-X.25 

36  50 

I  26  37.7 

I  26  25.2 

I  26  12.7 

I  26  0.2 

I  25  47-7 

I  25  35.2 

113 

X.25 

37  0 

I  26  49.1 

I  26  36.6 

I  26  24.0 

I  26  II. 5 

I  25  59.0 

I  25  46.5 

I.I4 

1.25 

37  10 

I  27  0.6 

I  26  48.1 

I  26  35.5 

I  26  22.9 

I  26  10.3 

I  25  57.8 

i-iS 

X.26 

37  20 

I  27  12. 1 

I  26  59.6 

I  26  47.0 

I  26  34.4 

X  26  21.8 

I  26  9.2 

i-iS 

i.a6 

37  30 

I  27  23.7 

I  27  II. I 

I  26  58.5 

I  26  46.0 

I  26  33.3 

I  26  20.7 

+1.16 

-x.26 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1914. 


\,DecL 

88^  SO' 40" 

88*^  SO'  50" 

88**  SI'  0" 

88°5i'zo" 

88°  51 '20" 

88° SI '30" 

VMiationiar— 

Lat/\^ 

z'of  Lat. 

I'oia. 

0   / 

0  /   // 

0  /   // 

0     t      It 

0     1      It 

0  /   // 

0     t      It 

// 

91 

37  30 

z  37  a3.7 

z  37  ZI.Z 

I  26  s8.$ 

z  36  46.0 

I  26  33.3 

1   36  30.7 

-f-z.z6 

-I^ 

37  40 

I  27  3S.S 

z  37  33.9 

z  27  Z0.3 

z  36  57.6 

z  26  4S.O 

z  36  33.4 

Z.Z7 

Z.96 

37  50 

z  a7  47.4 

I  27  34.7 

z  37  33.0 

z  37  9.4 

z  36  56.7 

z  36  44.Z 

z.z8 

i.a7 

38  0 

I  27  59.3 

z  37  46.6 

X  27  33.9 

Z  37  3Z.3 

z  37  8.6 

z  36  sS-9 

Z.Z9 

z.37 

38  10 

z  38  ZZ.3 

I  37  58.6 

I  27  45.9 

I  37  33.3 

z  37  30.$ 

z  37  7.8 

Z.30 

z-aj 

38  20 

^  *!  ^H 

z  28  Z0.8 

I  27  s8.o 

I  27  45-3 

I  27  33.5 

z  37  Z9.8 

+  Z.3Z 

-Z.27 

3830 

I  28  3S.8 

z  38  33.0 

z  38  Z0.3 

I  27  S7S 

I  27  44.7 

z  37  3Z.9 

Z.33 

z.a8 

3840 

z  a8  48.Z 

I  28  3S.3 

z  38  33. s 

z  38  9.7 

I  27  S6.9 

I  37  44.Z 

123 

z.38 

38  50 

I  39  0.5 

z  28  47.7 

z  38  34.9 

Z  38  33. Z 

z  38  9.3 

I  27  56.4 

1.24 

z.38 

39  0 

I  29  Z3.Z 

I  29  0.3 

z  38  47-4 

I  28  34.5 

z  38  3Z.7 

z  38  8.8 

I-2S 

Z.39 

39  10 

z  39  as.8 

z  29  Z3.9 

z  39  0.0 

z  38  47-1 

I  a8  343 

z  a8  az.3 

+  Z.36 

—  z.a9 

39  20 

z  39  38.6 

I  39  35.6 

z  39  Z3.7 

z  28  S9-8 

z  a8  46.9 

I  28  33.9 

Z.37 

z.39 

39  30 

z  39  5Z.4 

I  39  38.4 

1 29  35.5 

Z  39  Z2.6 

I  38  S9-6 

z  38  46.7 

Z.38 

Z.29 

3940 

I  30  4.3 

I  29  51.3 

z  39  38.4 

I  29  3S.S 

z  39  Z3.S 

I  28  S9-5 

130 

1-30 

39  50 

I  30  174 

I  30  4-4 

I  29  SI.5 

1 29  38.5 

I  29  35.4 

Z  39  Z3.4 

131 

1-30 

40  0 

I  30  30.6 

I  30  17s 

I  30  4.5 

I  39  5Z.6 

I  29  38.5 

z  39  3S.5 

+  1.32 

-I-30 

40  zo 

I  30  43-9 

I  30  30.8 

I  30  17-8 

I  30  4-8 

z  39  51.7 

z  39  38.6 

1-33 

I-3I 

40  ao 

I  30  57-4 

I  30  44-3 

I  30  31-2 

z  30  z8.z 

I  30  50 

z  39  5Z.9 

1-34 

1-31 

40  30 

z  3z  zz.o 

I  30  57-8 

I  30  44-7 

I  30  3x6 

I  30  18.4 

'•3°  H 

135 

I-3I 

40  40 

I  31  24.7 

z  3Z  ZZ.5 

I  30  58.3 

I  30  45-1 

I  30  319 

z  30  z8.8 

1.36 

i-3a 

40  50 

I  31  38.4 

I  31  2S.a 

Z  3Z  Z3.0 

I  30  58.8 

I  30  45-6 

I  30  32.4 

+1.37 

-1.3a 

41  0 

I  31  52.3 

I  31  391 

1  31  25.8 

z  3Z  Z3.6 

I  30  59-3 

z  30  46.  z 

z.38 

1-32 

4Z  zo 

I  32  6.3 

I  31  530 

1  31  39-7 

I  31  26.S 

I  31  13-2 

I  30  59-9 

Z.40 

'•33 

4Z  ao 

Z  $2    30.4 

Z  33  7.Z 

I  31  53-8 

r  31  40.5 

z  3Z  27.2 

I  31  13-9 

Z.4Z 

1-33 

41  30 

I  32  34.6 

Z  33  3Z.3 

z  33  8.0 

I  31  54.7 

I  31  41.3 

I  3z  37.9 

1.42 

»-33 

41  40 

z  33  49.0 

I  32  35-6 

z  33  33.3 

z  33  8.9 

I  31  55.5 

z  3Z  43. z 

fi.43 

-134 

41  50 

I  33  35 

I  32  50-0 

z  32  36.6 

I  32  23.3 

I  32  9-8 

I  31  56.4 

i-»5 

134 

4a  0 

z  33  18.  z 

I  33  4.6 

1 32  512 

I  32  37-8 

I  32  24.3 

z  33  ZO.8 

Z.46 

135 

4a  10 

I  33  32.8 

I  33  19.3 

I  33  5-8 

I  32  52.4 

I  32  38.9 

I  32  25.4 

1.47 

1-35 

4a  ao 

I  33  All 

I  33  34.2 

z  33  30.6 

I  33  7.1 

I  32  53-6 

I  32  40.Z 

Z.48 

1-35 

42  30 

I  34  2.7 

I  33  49- 1 

I  33  35-5 

I  33  23 .0 

I  33  8.4 

I  32  54.9 

+1.50 

-Z.36 

42  40 

I  34  17.8 

I  34  4.2 

I  33   50.6 

I  33  370 

I  33  23.4 

I  33  9.8 

1.51 

1.36 

42  so 

I  34  330 

I  34  19-4 

I  34  5.7 

I  33  521 

I  33  38.5 

I  33  24.9 

1.52 

1.36 

43  0 

z  34  48.4 

I  34  34.7 

Z  34  2Z.O 

I  34  7.4 

I  33  53-7 

I  33  40.0 

1-54 

»37 

43  10 

I  35  3-9 

I  34  SO- 1 

I  34  36.4 

I  34  22.8 

I  34  9-x 

I  33  55-4 

1.55 

1-37 

43  20 

I  35  195 

I  35  5-7 

I  34  52.0 

I  34  38.3 

I  34  24.6 

z  34  ZO.8 

+1.56 

-'•37 

43  30 

I  35  35-3 

I  35  21. S 

I  35  7.7 

I  34  54.0 

I  34  40.3 

I  34  26.4 

1-57 

1.38 

43  40 

I  35  51-2 

I  35  37-4 

I  35  23.5 

I  35  9-7 

I  34  55-9 

z  34  43. z 

1.59 

z.38 

43  50 

z  36  7-2 

I  35  53-3 

I  35  39-5 

I  35  25.7 

I  35  "-8 

I  34  579 

Z.60 

1-39 

44  0 

I  36  23.4 

I  36  9-4 

I  35  55.5 

I  35  41.7 

I  35  27.8 

I  35  13.9 

z.6z 

»39 

44  10 

I  36  39-7 

I  36  as.7 

z  36  ZI.8 

I  35  57.9 

I  35  440 

I  35  30.0 

+  1.63 

-1-39 

44  20 

z  36  s^'^ 

z  36  43.3 

z  36  28.3 

I  36  14.3 

I  36  0.3 

I  35  46.3 

Z.65 

z.40 

44  30 

I  37  ".8 

I  36  58.8 

I  36  44-8 

I  36  30.8 

I  36  16.7 

I  36  3.7 

Z.66 

z.40 

44  40 

I  37  29.6 

I  37  ^SS 

I  37  1-5 

I  36  47-4 

I  36  33-3 

I  36  19-3 

Z.67 

Z.4Z 

44  50 

I  37  46.5 

I  37  32.4 

I  37  18.3 

1  37  4.2 

I  36  so.  I 

z  36  36.0 

1.69 

z-*z 

45  0 

I  38  3.6 

I  37  49-5 

I  37  35-3 

I  37  2Z.Z 

I  37  6-9 

I  36  52.8 

+1.70 

—  Z-43 

45  10 

z  38  20.8 

I  38  6.7 

I  37  52.4 

I  37  38.3 

I  37  24.0 

I  37  9.8 

z.7a 

1-42 

45  20 

I  38  38.1 

I  38  23.9 

z  38  9.6 

I  37  SS-4 

I  37  41.2 

I  37  26.9 

1-73 

1.43 

4530 

I  38  55.6 

I  38  41.3 

z  38  37.0 

z  38  13.8 

I  37  58.5 

I  37  44.2 

1-75 

1-43 

45  40 

I  39  132 

I  38  58.9 

I  38  44.6 

I  38  30.3 

z  38  z6.o 

I  38  1.7 

Z.76 

1-43 

45  SO 

I  39  310 

z  39  Z6.7 

I  39  2.3 

z  38  48.0 

I  38  33-6 

I  38  Z9.3 

+1.78 

-1-43 

46  0 

z  39  490 

I  39  34.6 

z  39  20.2 

I  39  5-8 

I  38  51.4 

I  38  37  0 

Z.79 

1.44 

46  zo 

I  40  7-1 

I  39  52.7 

I  39  38-2 

I  39  23 -8 

I  39  9.3 

I  38  54.9 

z.8z 

1.44 

46  ao 

I  40  2S.4 

z  40  Z0.9 

I  39  56.4 

I  39  41.9 

I  39  27.5 

I  39  130 

1.83 

1-45 

46  30 

z  40  43-9 

I  40  29.3 

z  40  Z4.8 

I  40  0.3 

I  39  45-7 

I  39  31-2 

1.84 

1-45 

46  40 

I  41  2.5 

z  40  47.9 

I  40  33-3 

z  40  Z8.7 

z  40  4.3 

z  39  49-6 

+Z.86 

—  1.46 

46  50 

I  41  2Z.3 

z  4Z  6.7 

z  40  52  0 

I  40  37.4 

z  40  33.8 

z  40  8.Z 

Z.88 

1.46 

47  0 

z  4Z  40.3 

I  41  25.6 

z  4Z  10.9 

z  40  s6.3 

z  40  415 

z  40  36.9 

Z.89 

Z.47 

47  10 

I  41  59-3 

z  41  44.6 

z  4Z  29.9 

z  4z  15.2 

I  41  0.5 

z  40  45-8 

Z.9Z 

1-47 

47  20 

z  4a  18.6 

I  42  3-9 

I  41  49- 1 

1  41  34.3 

1  41  19.6 

z  4Z  4.8 

1-93 

z.48 

47  30 

I  42  38.1 

I  42  2Z.3 

I  42  8.5 

I  41  53-7 

I  41  38.8 

z  4Z  34.0 

+1.94 

—  z.48 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1914. 


\DecL 

VarUtioa  fcu^ 

88**  50'  40" 

88*»  so'  so" 

88**  51' 0" 

88°  sx'  10" 

88**  51' 20" 

88**  51' 30" 

L•t.\^^^ 

x'ofl^at. 

x"of«. 

0  / 

0  /  // 

0  /   // 

0  /   // 

0     /      ft 

0  /   // 

0  /   // 

// 

II 

47  30 

I  42  38.1 

I  42  23.3 

I  42  8.5 

I  41  53-7 

I  41  38.8 

I  41  24.0 

+  1-94 

-1.48 

47  40 

I  43  57.7 

I  42  42.9 

I  42  a8.o 

I  42  X3.2 

I  41  58.3 

I  41  43-5 

X.96 

1.48 

47  50 

I  43  17.5 

I  43  2.6 

I  42  47-7 

I  42  32.8 

X  42  X7.9 

I  42  30 

X.98 

X.49 

4S  0 

I  43  37.5 

I  43  22.6 

I  43  7-6 

I  42  52.7 

I  42  37-7 

I  42  22.8 

2.00 

X.49 

48  10 

I  43  57-7 

I  43  42.7 

I  43  27.7 

I  43  12.7 

I  42  57-7 

I  42  42.7 

2.02 

150 

48  30 

z  44  18.X 

I  44  3-0 

I  43  48.0 

I  43  33  0 

I  43  179 

I  43  2.9 

+2.04 

-X.50 

48  30 

I  44  38.7 

I  44  23.6 

I  44  8.5 

I  43  53-4 

I  43  38.3 

X  43  23.2 

2.06 

I-5I 

48  40 

I  44  59.5 

I  44  44.4 

X  44  29.2 

X  44  14.0 

I  43  58.8 

I  43  43.7 

2.07 

1.52 

48  50 

I  45  «o.4 

I  45  5.3 

I  44  50.0 

1  44  34.7 

I  44  195 

I  44  4.3 

2.09 

1-52 

49  0 

I  45  41.5 

I  45  26.3 

X  45  xx.o 

I  44  55*7 

I  44  40.5 

I  44  25.2 

2. II 

1-53 

49  10 

I  46  2.8 

I  45  47.5 

I  45  322 

I  45  16.9 

I  45  1-6 

I  44  46.3 

+2.13 

-1-53 

49  20 

I  46  24.3 

I  46  9.0 

I  45  53.6 

I  45  38.3 

I  45  22.9 

I  45  7-6 

2.15 

1-53 

4930 

I  46  46.0 

I  46  30.6 

X  46  X5.2 

I  45  59-8 

I  45  44.4 

I  45  29.0 

2.17 

1-54 

49  40 

I  47  7-9 

I  46  52.4 

I  46  37.0 

I  46  2X.6 

I  46  6.x 

I  45  50.7 

2.19 

1-54 

49  50 

I  47  30.0 

I  47  14.5 

I  46  590 

X  46  43.6 

I  46  28.x 

X  46  X2.6 

2.21 

1-55 

50  0 

I  47  52.4 

I  47  36.8 

I  47  2X.3 

I  47  5-8 

X  46  50.2 

I  46  34.6 

+2.23 

-1.56 

50  10 

I  48  14.9 

I  47  59-3 

I  47  43-7 

X  47  28.1 

I  47  12.5 

X  46  56.9 

2.25 

1.56 

50  20 

I  48  37-7 

I  48  22.0 

I  48  6.3 

I  47  50.7 

I  47  35-1 

I  47  194 

2.27 

1-57 

SO  30 

I  49  0.7 

X  48  45.0 

X  48  29.2 

'  ^!  '1-5 

I  47  57-8 

I  47  42.1 

2.30 

1-57 

50  40 

I  49  23.9 

I  49  8.1 

I  48  52.3 

I  48  36.6 

I  48  20.8 

I  48  50 

2.32 

1.58 

50  50 

I  49  47.3 

I  49  31-5 

I  49  156 

I  48  59.8 

I  48  44.0 

I  48  28.2 

+2.34 

-1.58 

51  0 

I  50  10.9 

I  49  55.0 

I  49  391 

I  49  23.3 

I  49  7-4 

I  48  Si-5 

2.36 

1-59 

51  10 

I  50  34-8 

I  50  x8.8 

I  50  2.9 

I  49  47.0 

I  49  311 

I  49  151 

2.38 

1-59 

51  20 

I  50  58.9 

I  so  42.9 

X  50  26.9 

X  50  10.9 

I  49  549 

I  49  38.9 

2.41 

1.60 

51  30 

I  51  23.2 

I  51  7.2 

X  so  sx.i 

I  50  351 

X  50  X9.0 

I  50  2.9 

2.43 

1. 61 

SI  40 

I  SI  47-8 

I  SI  31.7 

I  51  156 

I  50  59-5 

I  SO  43-4 

I  50  27.2 

+2.46 
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2.52 

1.63 

5a  20 

I  53  28.5 
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I  58  38.4 

X  58  2X.2 

I  58  4.1 
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2.94 
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I  59  316 
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2.97 
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2  X  6.6 
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2  031.5 

2  0  X4.0 
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3-03 

1-75 
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2  I  54.7 
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2  I  19.5 

2  X  X.9 

2  0  44.3 

2  0  26.7 

3.06 

1.76 

55  30 

2  2  25.6 

2  2  8.0 

2  X  50.3 

2  X  32.6 

2  X  X5.0 

2  0  57.3 

3-09 

1-77 

55  40 

2  2  56.9 

2  2  39.2 

2   2  21.5 

2  2  3.7 

2  I  45-9 

2  I  28.2 

3.12 

1-77 

55  50 

2  3  28.5 

2  3  10.7 

2   2  52.8 

2  2  35.0 

2  2  17.2 

2  I  59-4 

+3-15 

-1.78 

56  0 

2  4  0.4 

2  3  42.5 

2  3  24.6 

2  3  6.7 

2  2  48.8 

2  2  30.9 

3-19 

1.79 

56  10 

2  4  32.7 

2  4  14-7 

2  3  56.7 

2  3  38.8 

2  3  20.8 

2  3  2.8 

323 

1.80 

56  20 

2  5  5-3 

2  4  47.3 

2   4  29.2 

2   4  XI. 2 

2  3  531 

2  3  351 

3.26 

1.80 

5630 

2  5  38.3 

2  5  20.2 

2  5  2.0 

2  4  43-9 

2  4  25.8 

2  4  7-6 

330 

x.8x 

56  40 

2  6  X1.6 

2  5  53.4 

2  5  35.2 

2  5  17.0 

2    4  58.8 

2  4  40.6 

+3.33 

-1.82 

56  50 

2  6  45.3 

2  6  27.0 

2  6  8.7 

2  5  50.4 

2  5  32.1 

2  5  138 

336 

1.83 

57  0 

2  7  19-3 

2  7  x.o 

2  6  42.6 

2  6  24.2 

2  6  5.8 

2  5  47-5 

340 

1.84 

57  10 

2  7  53-7 

2  7  35-3 

2   7  16.8 

2  6  58.4 

2  6  39.9 

2  6  21.5 

3-44 

1.84 

57  20 

2  8  28.5 

2  8  lo.o 

2  7  515 

2  7  32.9 

2  7  144 

2  6  55.9 

3.48 

1.85 

57  30 

2  9  3-7 

2  8  45.1 

2  8  26.4 

3  8  7.8 

2  7  49-2 

2  7  30.6 

+3-52 

-1.86 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1914. 
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FOR  REDUCING  TO  ELONGATION,  OBSERVATIONS  MADE  NEAR  ELONGATION. 
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FOR  FINDING  THE  TIMES  OF  UPPER  AND  LOWER  CULMINATION 
OF  POLARIS  FROM  THE  OBSERVED  TIMES  WHEN  THE  STAR  IS 
ON  THE  SAME  VERTICAL  CIRCLE  WITH  THE  STARS  C  VRSM 
MAJORIS  (MIZAR)  SUB  POLO  AND  d  CASSIOPEIiE  SUB  POLO, 
RESPECTIVELY. 

Except  at  high  latitudes,  the  pole  star  at  either  upper  or  lower  culmination 
furnishes  a  simple  and  convenient  method  for  laying  down  a  meridian  line  on  the 
earth's  surface  at  points  in  the  northern  hemisphere.  When  the  local  time  is 
unknown  and  accurate  astronomical  instruments  are  not  available,  the  time  of 
culmination  of  Polaris  may  be  fotmd  by  observing  the  instant  when  Polaris  is 
vertically  above  (has  the  same  azimuth  as)  C  Ursae  Majoris  (Mizar)  below  the  pole, 
or  d  Cassiopeiae  below  the  pole.  In  the  former  case,  for  the  year  1914,  Polaris  is 
approaching  upper  culmination  and  in  the  latter  case  it  is  approaching  lower 
ctilmination.  The  mean  time  interval  which  elapses  between  the  observed  times 
above  mentioned  and  upper  or  lower  culmination,  as  the  case  may  be,  are  given 
for  C  Ursae  Majoris  and  d  Cassiopeiae  for  ten-day  intervals  in  the  following  table. 
This  method  can  not  be  used  at  places  south  of  30**  north  latitude. 

TABLE  VI. 

MEAN  TIME  INTERVAL. 


(  URSiB  MAJORIS  (MIZAR). 
(Upper  culminAtion  of  Polaris.) 

S  CASSIOPBUB. 
(Lower  culmination  of  Polaris.) 
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8  49 
8  44 
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7 
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30 
10 
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9  I 
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37 
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8  xo 
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tEpi 

tl4] 

30 

9    9 

9  10 

9  12 

9  14 

9  17 

ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


The  matter  contained  in  the  first  175  pages  of  this  volume  is  intended  pri- 
marily for  the  use  of  navigators,  and  consists  of  ephemerides  of  the  Sun  and  Moon 
and  of  the  planets  Mercury,  Venus,  Mars,  Jupiter,  and  Saturn.  The  remainder 
of  the  book  contains  ephemerides  pi  all  the  planets,  of  their  satellites,  of  825  fixed 
stars,  elements  for  the  computation  of  predictions  of  eclipses  of  the  Sun  and  Moon 
and  of  occultations  of  stars,  tables  of  the  pole  star,  Polaris,  and  in  addition  miscel- 
laneous data  for  the  convenience  and  use  of  astronomers,  surveyors,  and  the  general 
public. 

TIME. 

There  are  in  general  use  three  different  kinds  of  time,  True  Solar  Time — also 
called  Apparent  Solar  Time — ^Mean  Solar  Time,  and  Sidereal  Time. 

True  or  Apparent  Solar  Time  is  measured  by  the  diurnal  motion  of  the  Sun, 
the  length  of  the  day  being  the  interval  between  two  successive  transits  of  the 
Sun  over  the  same  meridian,  and  the  time  of  day  being  the  hour-angle  of  the  Sun 
westward  from  the  meridian.  Owing  to  the  obliquity  of  the  ecliptic  and  to  the 
lack  of  imiformity  of  the  motion  of  the  Earth  in  its  orbit,  the  rate  of  motion  of 
the  Sun  in  hour-angle  and  the  length  of  the  apparent  solar  day  are  not  constant. 
Therefore  clocks  and  chronometers  can  not  be  regulated  to  apparent  solar  time, 
which  may,  however,  be  determined  by  observations  of  the  Sun  when  visible. 

Meat^  Solar  Time  is  measured  by  the  motion  of  a  fictitious  body  called  the 
mean  Sun  which  is  supposed  to  move  tmiformly  in  the  celestial  equator,  com- 
pleting the  circuit  in  one  tropical  year.  Since  mean  solar  time  is  uniform  and 
regular  in  its  passage,  clocks  and  watches  may  be  regulated  to  it,  and  those  in 
ordinary  use  are  usually  so  regulated. 

Mean  solar  time  can  not,  of  course,  be  determined  by  direct  observation,  but 
may  be  determined  indirectly  by  correcting  observations  of  the  Sun  for  the  equa- 
tion of  time  (page  702),  or  by  converting  to  mean  time  sidereal  time  determined 
by  observations  of  fixed  stars  (page  701). 

The  Mean  Solar  Day  is  the  tmit  of  mean  solar  time,  and  is  equal  in  length 
to  the  mean  or  average  of  all  the  true  or  apparent  solar  days  of  the  year.  It 
may  be  otherwise  defined  as  the  interval  of  time  elapsing  between  two  successive 
transits  of  the  mean  Sun  across  the  meridian  of  any  place. 

Sidereal  Time  or  star  time,  in  general  terms,  is  measured  by  the  diurnal  motion 
of  the  fixed  stars,  or,  speaking  more  precisely,  by  the  diurnal  motion  of  that  point 
on  the  celestial  equator  called  the  vernal  equinox,  from  which  the  right  ascensions 
of  the  heavenly  bodies  are  measured.  Astronomical  clocks  regulated  to  sidereal 
time  are  called  sidereal  clocks.  Sidereal  time  may  be  determined  from  observations 
of  stars  whose  right  ascensions  are  known. 
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A  Sidereal  Day  is  very  nearly  the  length  of  time  yi  which  the  Earth  rotates 
on  its  axis  and  is  accurately  defined  as  the  time  interval  between  two  successive 
transits  of  the  vernal  equinox  over  the  same  meridian.  The  sidereal  day  is  shorter 
than  the  mean  solar  day  by  3™  56".555  sidereal  time  or  3™  55".909  mean  solar 
time,  the  tropical  year  of  365.2422  mean  solar  days  containing  366.2422  sidereal 
days.  Sidereal  time  and  the  length  of  the  sidereal  day  are  subject  to  slight  irregu- 
larities on  account  of  small  differences  between  the  positions  of  the  true  and  mean 
equinoxes. 

The  mean  solar  and  sidereal  days  are  each  divided  into  24  hours.  About 
March  23  (civil  date)  of  each  year,  about  two  days  after  the  vernal  equinox,  there 
is  an  instant  when  the  face  of  a  sidereal  clock  shows  the  same  time  as  a  mean 
time  clock,  and  the  former  gains  on  the  latter  3™  56".555  sidereal  time  per  mean 
solar  day,  so  that  at  the  end  of  a  year  it  will  have  gained  one  sidereal  day  and 
will  again  agree  with  the  mean  time  clock.  * 

The  Equation  of  Time  is  the  difference  in  hour-angle  between  the  true  Sun 
and  the  mean  Sun.  The  true  Sun  is  sometimes  before  and  sometimes  behind 
the  mean  Sun  by  an  amount  which  varies  from  zero  to  about  16  minutes.  The 
equation  of  time  is  given  on  pages  I  and  II  of  each  month  of  the  Greenwich 
Ephemeris,  and  in  the  Solar  Ephemeris  for  the  Meridian  of  Washington,  pages 

518-525. 

The  Civil  Day  begins  at  midnight  and  comprises  24  hours,  the  hours  being 
counted  from  o  to  12  in  two  series;  the  first,  marked  A.  M.,  running  from  midnight 
to  noon,  and  the  second,  marked  P.  M.,  running  from  noon  to  midnight. 

The  Astronomical  Day  begins  at  noon  on  the  dvil  day  of  the  same  date,  the 
24  hours  being  cotmted  from  o  to  24,  running  from  noon  of  one  day  to  noon  of 
the  next  following  day.  Astronomical  time  as  well  as  dvil  time  may  be  either 
apparent  or  mean. 

The  dvil  day  begins  twdve  hours  before  the  astronomical  day;  therefore  the 
first  half  of  the  dvil  day  corresponds  to  the  last  half  of  the  preceding  astronomical 
day,  and  the  last  half  of  the  dvil  day  coinddes  with  the  first  half  of  the  astronomical 
day  of  the  same  date.  Thus,  January  9,  2  o'dock,  A.  M.,  dvil  time,  is  January  8, 
14^,  astronomical  time;  and  January  9,  2  o'dock»  P.  M.»  dvil  time,  is  January  9, 
2^,  astronomical  time. 

PRECEPTS  FOR  THE  CONVERSION  OP  TIME. 

To  convert  Sidereal  Time  at  any  place  into  Mean  Solar  Time,  subtract  the 
sidereal  time  of  local  mean  noon  for  the  beginning  of  the  astronomical  day,  from 

the  given  sidereal  time,  and  convert  the  interval  of  sidereal  time  thus  found  into 
mean  time  by  means  of  Table  II,  page  686. 

To  convert  Mean  Solar  Time  at  any  place  into  Sidereal  Time,  convert  the  given 
interval  of  mean  time  (counted  from  mean  noon)  into  sidereal  time  by  means  of 
Table  III,  page  689,  and  add  the  sidereal  time  of  local  mean  noon  for  the  beginning 
of  the  astronomical  day. 

Processes  similar  to  the  above  may  be  employed,  using  the  mean  time  of 
sidereal  noon  given  on  page  III  of  the  Greenwich  Ephemeris  instead  of  the  sidereal 
time  of  mean  noon. 
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To  convert  Apparent  Solar  Time  into  Mean  Solar  Time,  add  or  subtract  the 
equation  of  time  as  indicated  on  page  I  of  the  Greenwich  Ephemeris,  or  add 
algebraically  the  equation  of  time  taken  from  the  Washington  Solar  Bphemeris, 
pages  518-525. 

To  convert  Mean  Solar  Time  into  Apparent  Solar  Time,  add  or  subtract  the 
equation  of  time  as  indicated  on  page  II  of  the  Greenwich  Bphemeris,  or  subtract 
algebraically  the  equation  of  time  taken  from  the  Washington  Solar  Ephemeris, 
pages  518-525. 

To  convert  Civil  Time  into  Astronomical  Time, — If  the  civil  time  is  marked 
A.  M.,  take  one  from  the  day  and  add  twelve  to  the  hours;  if  the  dvil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M. 

To  convert  Astronomical  Time  into  Civil  Time. — If  the  astronomical  time  is 
less  than  twelve  hours,  write  P.  M.  after  it;  if  greater  than  twelve  hours,  subtract 
twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one  to  the  days.  For  example, 
October  3,  23  hours,  astronomical  time,  is  October  4,  11  o'clock,  A.  M.,  dvil  time. 

To  convert  Mean  Solar  or  Sidereal  Time  of  any  meridian  B  to  that  of  another 
meridian  Ay  add  the  difference  of  longitude  expressed  in  time  when  A  is  east  of  B, 
and  subtract  the  difference  of  longitude  when  A  is  west  of  B. 

PART  /.—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

Pages  2-145  give  data  arranged  tmder  the  heads  of  the  several  months,  and 
are  therefore  designated  as  the  Calendar.  Each  month  covers  12  pages,  numbered 
from  I  to  XII,  whose  contents  are  as  follows: 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun's  Apparent 
Right  Ascension  and  Declination,  and  the  Equation  of  Time.  Adjoining  columns 
contain  the  differences  of  these  quantities  for  one  hour.  By  multiplying  any  one 
of  these  differences  by  the  hours  and  parts  of  an  hour  from  Greenwich  apparent 
noon,  and  adding  the  product  to,  or  subtracting  it  from,  the  corresponding  quantity 
at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  the  quantity  in  question  for  any  given  Greenwich  apparent  time.  The  hourly 
differences  are  given  for  the  instant  of  apparent  noon  at  Greenwich,  but  when 
great  accuracy  is  required  they  should  be  interpolated  for  half  the  hours  and  parts 
of  an  hour  of  the  Greenwich  apparent  time. 

The  Equation  of  Time  given  on  page  I  is  the  mean  time  of  apparent  noon,  or  the 
hour-angle  of  the  mean  Sun  at  that  instant.  '  The  heading  of  the  column  directs 
how  the  equation  is  to  be  applied  to  apparent  time,  or  the  time  given  by  an  obser- 
vation of  the  Sun,  in  order  to  get  mean  time.  When  in  the  course  of  the  month 
there  is  a  change  from  addition  to  subtraction  or  the  reverse  (as  in  the  months  of 
April  and  Jime),  the  two  different  directions  are  separated  by  a  line,  while  a  corre- 
sponding line  below  points  out  the  dates  between  which  the  change  occurs. 

The  Sun's  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian 
are  also  given  on  page  I.  The  semidiameter  is  used  in  redudng  the  altitude  of  the 
upper  or  lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  redudng  the 
angular  distance  between  the  limb  of  the  Sun  and  any  other  object,  to  the  distance 
from  the  center  of  the  Sun.  The  sidereal  time  of  semidiameter  passing  the  meridian 
is  employed  in  obtaining  the  passage  of  the  Sun's  center  over  the  wires  of  a  transit 
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instrument,  when  the  passage  of  one  limb  only  has  been  observed.  The  quantity 
found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or  western, 
limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

This  page  is  chiefly  used  when  the  Sun  is  observed  on  the  meridian,  at  which 
instant  the  local  apparent  time  is  o*^  o™  o^.  The  longitude  from  Greenwich  expressed 
in  time  is  then  the  corresponding  Greenwich  apparent  time  before  or  after  noon 
according  as  the  longitude  is  east  or  west.  The  longitude  of  any  place  is  therefore 
the  factor  employed  in  reducing  the  quantities  on  this  page  to  apparent  noon  at 
that  place. 

The  right  ascension  of  the  Sun  thus  reduced  is  the  sidereal  time  of  local  apparent 
noon,  and  the  difference  between  that  and  the  clock  time  of  the  meridian  passage 
of  the  Stm  is  the  error  of  the  clock  on  sidereal  time. 

The  declination  of  the  Sun  reduced  to  the  meridian,  or  apparent  noon,  of  the 
place,  is  required  in  finding  the  latitude  from  a  meridian  altitude  of  the  Sun. 

As  an  example  of  the  use  of  page  I : — 

Let  the  Stm's  declination  be  required  at  apparent  noon,  1914,  April  15,  at  a 
place  whose  longitude  is  89®  40',  or  5*^  58™  40^  west  from  Greenwich: — 

h    m     s 
Local  apparent  time April  15,    000 

Longitude  from  Greenwich  (additive)    .  5  58  40 

Greenwich  apparent  time        ....      April  15,     5  58  40 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this 
moment  is  5*^.978  after  Greenwich  apparent  noon  on  April  15,  or  i8''.022  before 
Greenwich  apparent  noon  on  April  16. 

On  page  38  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one 

hour  is : 


// 


April  15,  at  Greenwich  apparent  noon  ....        -{-53.81 
April  16,  at  Greenwich  apparent  noon   ....         +53-  41 

Difference  for  one  day —  a  40 

If  great  exactness  is  desired,  we  find  the  amount  of  this  hourly  difference  for 
the  time  which  is  halfway  between  Greenwich  noon  and  the  time  of  observation; 
that  is,  for  3  hours  after  Greenwich  noon  of  the  15th,  this  being  half  of  6  hours. 
Three  hours  is  0.125  of  a  day;  so  the  calculation  is  as  follows: 


ft 


Difference  for  one  hour,  April  15    .  .                +53*  81 

Change  for  0.125  of  a  day  or— o".4oXo.i25  .                         —  o.  05 

Difference  at  3  hours  after  noon     .        .  .        .                 +53-76 
S3".76X5.978=32i".4=5'  2i".4 


ft 


Declination  at  Greenwich  noon,  April  15  N.  9  33  46.  o 

Change  in  5.978  hours  (additive)    .        .  .  5  21-  4 

Stm 's  declination  at  time  of  observation        .  N.  9  39    7.4 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it 
may  be  better  to  count  the  longitude  backward  from  this  nearest  noon.  Thus,  in 
the  example  just  given  the  time  is  1 8*^.022  before  Greenwich  noon  of  April  16;  half 
this  interval  is  about  0.375  of  a  day,  and  the  hourly  motion  for  the  middle  of  the 
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interval  is  53".56.     Then,  we  find — 


// 


Declination  at  Greenwich  noon,  April  i6  .     .        .    N.    9  55  1 3. 8 
Product  of  53''^ 56X18.022  =965''^3  (subtractive)    .  —  16    5. 3 

Sun's  declination  at  time  of  observation  .    N.    9  39    7.  5 

It  will  always  be  well  to  make  the  calctilation  in  both  ways,  as  a  check;  but  if 
the  results  differ  slightly,  the  one  derived  from  the  nearest  noon  should  be  regarded 
as  the  more  accurate.  At  sea,  however,  it  is  ordinarily  sufficient  to  compute  the 
declination  to  the  nearest  half  minute,  and  the  reduction  may  then  be  fotmd  by 
Table  12  of  Bowditch's  American  Practical  Navigator, 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun's  Apparent 
Right  Ascension  and  Declination^  the  Equation  of  Time,  and  the  Sidereal  Time  of 
Mean  Noon.  The  hourly  changes  of  these  quantities  are  also  given,  and  may  be 
used  in  reducing  them  for  the  longitude,  or  to  any  Greenwich  mean  time.  When 
great  precision  is  required,  these  changes  should  be  interpolated  for  half  the  Green- 
wich time,  as  described  in  explaining  the  calculation  of  the  declination. 

The  Equation  of  Time  given  on  page  II  is  the  apparent  time  of  mean  noon, 
and  is  equivalent  to  the  hour-angle  of  the  true  Sim  at  the  instant  of  mean  noon. 
The  heading  of  the  column  directs  how  the  equation  must  be  applied  to  mean  time 
in  order  to  obtain  apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sim  at 
Greenwich  mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich 
mean  time,  by  using  the  hourly  difference,  9^.8565;  or  by  Table  III,  page  689  of 
this  volume,  for  reducing  intervals  of  mean  solar  to  sidereal  time;  or  by  Table  9  of 
Bowditch's  Navigator, 

The  right  ascensions  and  declinations  on  pages  I  and  II  are  affected  both  by 
aberration  and  nutation,  and  therefore  denote  the  apparent  positions  of  the  true 
Sun.  Page  I  is  used  for  observations  which  depend  upon  apparent  time,  as  when 
the  Sun  is  observed  on  the  meridian;  while  page  II  is  used  when  the  times  have 
been  noted  by  a  clock  or  chronometer  regulated  to  mean  time,  as  is  the  case  in 
most  observations  of  the  Sun  out  of  the  meridian. 

The  vSun's  declination  is  required  whenever  that  body  is  observed  for  the 
purpose  of  finding  latitude,  local  time,  or  azimuth,  and  the  equation  of  time  is 
needed  in  finding  the  apparent  time  when  determining  the  latitude  from  observa- 
tions of  the  Sun  out  of  the  meridian. 

The  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean  Sun,  is  useful 
in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  right  ascension  of  the  mean  Sun  for  that  time,  and  this  being  added 
to  the  local  astronomical  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also 
used  in  converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value 
from  the  given  sidereal  time  gives  the  interv^al  of  sidereal  time  from  noon,  and  that 
is  converted  into  the  required  mean  time  by  subtracting  from  it  the  corresponding 
reduction  of  a  sidereal  interval  to  a  mean-time  interval,  taken  from  Table  II, 
page  686  of  this  volume,  or  from  Table  8  of  Bowditch's  Navigator.     Instead  of 
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using  Table  II,  this  reduction  may  be  fotmd  by  multipl3dng  9P.8296  by  the  hours 
and  parts  of  an  hour  of  the  sidereal  interval  from  noon. 

As  examples  of  the  use  of  page  II : — 

I. — Let  the  Sun's  right  ascension  and  the  equation  of  time  be  required  for 
1914,  July  13,  lo*'  3™  30^,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  85**  15', 
or  5^  41™  o^  west  of  Greenwich. 

h    in     s 
Local  astronomical  mean  time July  12,        22    3  30 

Longitude  from  Greenwich  (additive) 5  41    o 

Greenwich  mean  time July  13,         3  44  30=3**. 7417 

Sun's  Right  Ascension,  Equation  of  Time, 

h    m      8  m      8 

July  13 »  Greenwich  noon     7  27  31.24       July  13,  Greenwich  noon        5  25.67  (subtiactive) 

H.  D.  io".i64X3-74i7  +      3803        H.  D.-f o".3o8X3-74i7     •        +  1. 15 

7  28    9.27  5  26.82 

In  this  case  the  hourly  differences  interpolated  to  half  the  interval,  or  1^.87  after  noon,  have 
been  used.  The  equation  of  time  is  here  suhtractive  from  mean  time.  Its  reduction  could  have 
been  found  by  Table  12  of  Bowditch's  Navigator, 

2. — If  the  sidereal  time  is  required  for  the  same  time  and  place,  we  have — 

h    m        a 
July  13,  sidereal  time  (at  Greenwich  mean  noon)  7  22    5.  56 

Reduction  for  3**  44"»  30"  from  Table  III,  or  9".8565X3.74i7  -f        36. 88 

Add  the  local  astronomical  mean  time 22    3  3a  co 

The  required  sidereal  time  is  (rejecting  24^)  5  26  12. 44 

3. — On  1914,  July  13,  A.  M.,  at  a  place  whose  longitude  is  85**  15'  W.,  suppose 
the  sidereal  time  to  be  5^  26"  i2".44  and  that  the  corresponding  mean  time  is 
required. 

The  astronomical  day  is  July  12;  the  longitude  in  time,+5^  41"^  o",  or  +5^^.6833 

h   m      s 
July  12,  sidereal  time  (at  Greenwich  mean  noon)  7  18    9. 01 

Reduction  for  5^41™  o"  from  Table  III,  or  9*. 8565X5 -6833  +        56.02  • 

The  sidereal  time  of  local  mean  noon 7  19    5-  03 

The  given  sidereal  time  (+24**,  if  necessary  for  the  following  sub- 
traction)   29  26  12. 44 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval 

from  noon 22    7    7.41=22^.1187 

Reduction  for  22**  7™  7».4i  from  Table  II,  or— 9'.8296X22.ii87        —    3  37. 42 

The  required  astronomical  mean  time  is  J^^y  12  >  22    3  29. 99 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun^s  True 
longitude  and  Laiitudef  and  the  Logariihm  of  the  Radius  Vector  of  the  Earth.  The 
longitudes  of  the  Stm  are  the  true  geometric  longitudes,  not  corrected  for  ahem- 
tion.  They  are  given  in  two  columns,  headed,  respectively,  A.  and  X' ;  X  representing 
the  Sun's  longitude  cotmted  from  the  true  equinox  of  the  date;  and  A.',  the  same 
coordinate  cotmted  from  the  mean  equinox  of  the  beginning  of  the  Besselian  ficti- 
tious year.  The  latitude  is  referred  to  the  mean  ecliptic  of  the  date.  Columns  d 
hourly  differences  are  given  to  facilitate  finding  the  Sun's  longitude,  or  the  logarithm 
of  the  radius  vector,  for  any  hour  from  noon. 
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The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is, 
the  number  of  hours,  minutes,  and  seconds  after  Greenwich  mean  noon  when  the 
vernal  equinox  passes  the  meridian  of  Greenwich.  It  may  be  reduced  to  any 
meridian,  or  to  any  Greenwich  sidereal  time,  by  using  the  hourly  difference, 
—  9P.8296,  to  effect  the  necessary  interpolation.  The  reduction,  however,  can  be 
taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time  to  mean  solar 
time,  or  from  Table  8  of  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  tmean  time  instead  of 
that  on  pi^e  II.     As  an  illustration,  let  us  take  Example  3,  abpve. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the 
given  sidereal  time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean 
time  of  sidereal  noon  should  be  taken  out  for  July  1 1 ;  that  is,  the  preceding  astro- 
nomical day. 

h    m        8 
July  12,  the  mean  time  of  Greenwich  sidereal  noon  is  .  16  39    6. 86 

Reduction  for  longitude  from  Table  II,  or-~9".8296X 5*683    .  * *- 55*  86 

The  mean  time  of  local  sidereal  noon  ,        .     16  38  11. 00 

Add  the  given  sidereal  time 5  26  12.  44«5^.4368. 

The  sum  is 22    4  23. 44 

Reduction  for  $^  26™  1 2'  .44  from  Table  1 1 ,  or — 9"  .8296  X  5 .4368  —  53. 44 

The  required  astronomical  mean  time  July  12,    22    3  30. 00 

Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax 
for  each  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the 
horizontal  parallax  give  the  change  of  that  quantity  in  one  hour,  by  means  of 
which  it  can  be  reduced  to  any  other  Greenwich  mean  time,  in  the  same  way  as 
the  Sun's  declination  and  the  equation  of  time  in  the  preceding  examples.  The 
sign  plus  or  minus  is  prefixed  to  the  hourly  differences,  according  as  the  horizontal 
parallax  is  increasing  or  decreasing.  "  ^ 

The  reduction  of  the  Moon's  semidiameter  may  be  readily  found  by  multiply- 
ing the  reduction  of  the  horizontal  parallax  by  0.2725  (see  p.  xi),  or  by  simply 
computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  tak^  out  for  1914,  March  10,  7^,  P.  M., 
Greenwich  mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of 
March  10  is  5 ".4;  then, 

i2^:7'»«5".4:3".2 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is 
increasing.    The  Moon's  semidiameter  for  March  10,  7*,  is  therefore  16'  31  ".4. 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all  obser- 
vations of  the  Moon.  When  great  precision  is  needed,  the  hourly  differences 
should  be  interpolated  for  half  the  interval  of  Greenwich  time  from  noon  or  mid- 
night, and  the  horizontal  parallax  should  be  corrected  for  the  latitude  of  the  place 
of  observation. 

The  mean  time  of  The  Moon's  Upper  Transit  at  Greenwich  and  the  Age  of  the 
Moon  are  also  contained  on  page  IV.  The  time  of  transit  is  given  to  tenths  of  a 
minute,  and  is  accompanied  by  a  column  of  differences  for  one  hour  of  longitude, 
by  means  of  which  the  local  time  of  the  Moon's  meridian  transit  may  be  computed 
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for  any  other  place  whose  longitude  is  known.  Table  1 1  of  BowDrrcH's  Navigator 
furnishes  the  necessary  reduction  by  simple  inspection.  The  age  of  the  Moon,  or 
the  time  elapsed  since  the  preceding  new  Moon,  is  given  to  tenths  of  a  day. 

Pages  V-XII  contain  The  Moan's  Right  Ascension  and  Declination  for  each 
day  and  hour  of  Greenwich  mean  time.  They  are  accompanied  by  columns  of 
dififerences  for  one  minute,  which  are  also  given  at  each  hour.  The  Greenwich 
mean  time,  which  is  required  for  taking  out  these  quantities,  may  either  be  taken 
from  a  well-regulated  chronometer,  or  may  be  obtained  by  applying  the  longitude, 
converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  asoensiao 
or  declination  is  taken  out  for  the  given  day  and  hour  of  Greenwich  mean  time; 
the  Diff.  for  i  Minute  is  multiplied  by  the  minutes  and  parts  of  a  minute  of  the 
Greenwich  time,  and  the  product  is  added  to  or  subtracted  from  the  quantity, 
according  as  the  latter  is  increasing  or  decreasing. 

Thus,  suppose  the  Moon's  right  ascension  and  declination  are  required  for 
1914,  April  27,  lo*^  10™  30^,  astronomical  mean  time  at  Greenwich: — 

Right  Ascension.  Declination. 

h  m      8  •     ,       ,, 

April  27,  lo^                                .    4  3    a  77 N.  25  51  4. 6 

Biff.  2«.  1994X10. 5     ...              23.09                    +6^^357X10.5  +     I  6. 7 

April  27,  10**  10*  30*  .    4    3  23. 86 N.     25  52  II.  3 

For  the  sake  of  precision,  the  differences  here  employed  have  been  interpolated  for  5^.2  =0^.09. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon*s 
Perigee  and  Apogee,  or  least  and  greatest  distances  from  the  Earth. 

Pages  146-177  contain  the  geocentric  ephemerides  of  the  seven  i^jor  planets 
The  places  given  are  apparent  positions;  that  is,  they  are  referred  to  the  equator 
and  true  equinox  of  the  date,  and  are  corrected  for  aberration.  All  the  data  except 
meridian  passage  are  given  for  the  instant  of  Greenwich  mean  noon.  The  column 
Meridian  Passage  shows  the  hour,  minute,  and  tenth  of  that  passage  of  the  planet 
over  the  meridian  of  Greenwich  which  occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  is 
observed  for  time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephemeris 
positions  of  planets  to  other  instants  of  Greenwich  mean  time  is  the  same  as  that 
given  for  the  Sun  on  pages  704-707.  The  local  mean  time  of  meridian  passage  of 
any  planet,  at  any  place,  can  be  fotmd  by  dividing  the  proper  daily  difference  of 
the  ephemeris  times  by  24,  multiplying  the  quotient  by  the  longitude  of  the  place 
expressed  in  hours  and  fractions,  and  appl3dng  the  product  with  its  proper  sign 
to  the  time  of  Greenwich  passage. 

Pages  178-199  contain  the  heliocentric  coordinates  of  the  seven  major  planets, 
and  the  logarithms  of  their  distances  from  the  Earth.  The  Heliocentric  Longitude 
is  reckoned,  not  from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from 
the  mean  equinox  of  the  date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the 
longitude  from  the  true  equinox  is  required.  The  Daily  Motion  is  given  for  the 
instant  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit  contains  the 
correction  to  be  applied  to  the  heliocentric  longitude  in  order  to  obtain  the  longi- 
tude cotmted  along  the  orbit  of  the  planet.  The  latter  is  equal  to  the  distance 
from  the  mean  equinox  to  the  node,  plus  the  distance  from  the  node  to  the  planet. 
The  Heliocentric  Latitude  is  counted  from  the  mean  ecliptic  of  the  date.     The 
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Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  center  of  the 
planet  from  that  of  the  Stm,  at  the  Greenwich  mean  noon  whose  date  is  given  in 
the  first  column.  The  last  two  columns  give,  respectively,  the  logarithm  of  the 
true  distance  of  the  center  of  the  planet  from  that  of  the  Earth,  for  the  Greenwich 
noon  indicated  on  the  left-hand  side  of  the  page,  and  for  the  time  which  is  midway 
between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury,  this  inter- 
mediate date  is  mean  midnight  of  the  same  day;  in  the  case  of  Venus  and  Mars, 
it  is  the  mean  noon  of  the  day  immediately  following;  in  the  case  of  Jupiter  and 
Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of  Uranus 
and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  200-207  contain  the  rectangular  coordinates  of  the  center  of  the  Sun, 
referred  to  the  center  of  the  Earth  as  the  origin,  and  to  the  true  equator  and  equinox 
of  each  date  as  the  plane  and  point  of  reference.  Each  coordinate  is  given  both 
for  Greenwich  mean  noon  and  for  Greenwich  mean  midnight  of  the  same  day.  The 
columns  Reduc.  to  Mean  Eq'x  of  Jan.  o,  give  the  corrections  to  be  applied  to  the 
coordinates  for  noon  in  order  to  obtain  the  corresponding  coordinates  referred  to 
the  mean  equator  and  the  mean  equinox  of  the  beginning  of  the  Besselian  fictitious 
year. 

Pages  208-211  contain  for  every  Greenwich  mean  noon  and  midnight  the 
apparent  geocentric  longitude  and  latitude  of  the  Moon  referred  to  the  true  ecliptic 
and  equinox  of  the  date. 

Page  212  contains  the  position  of  the  Moon's  Equator,  the  Longitude  of  the 
Moon's  Perigee f  the  Mean  Longitude  of  the  Moon's  Ascending  Node,  and  the  Moon's 
Mean  Longitude. 

Page  213  contains  the  elements  of  the  Moon^s  Libration,  and  the  Sun's  Aber- 
ration and  Horizontal  Parallax.  The  formulae  for  finding  the  libration  in  longitude 
and  latitude  are  given  on  page  xii.  The  Sun's  Aberration  is  the  quantity  which 
is  to  be  applied  to  the  true  longitude  of  the  Sun  in  order  to  obtain  its  apparent 
longitude.  The  correction  being  negative  shows  that  the  apparent  longitude  as 
affected  by  aberration  is  always  less  than  the  true  longitude.  The  Sun's  Horizontal 
ParallaXf  given  in  the  last  column,  is  the  angle  subtended  by  the  equatorial  radius 
of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

Pages  214,  231-232  contain  data  for  precession  and  the  obliquity  of  the  ecliptic, 
together  with  all  sensible  terms  arising  from  the  motions  of  the  equator  and  ecliptic. 
To  show  clearly  the  relations  of  these  quantities,  let 

A.  =  the  longitude  of  any  body  referred  to  the  true  equinox  of  the  date. 
A.'  =  the  longitude  of  the  same  body  referred  to  the  mean  equinox  of  the 

beginning  of  the  Besselian  fictitous  year. 
^1  =*  the  adopted  value  of  the  general  precession. 
*'^  —  the  principal  term  of  the  nutation  in  longitude;  or,  in  other  words,  the 
correction  to  be  applied  to  the  longitude  of  a  body  referred  to  the 
mean  equinox  of  date,  in  order  to  obtain  that  longitude  as  referred  to 
the  true  equinox,  exclusive  of  short  period  terms.  When  the  cor- 
rection is  positive,  the  longitudes  referred  to  the  true  equinox  are 
greater  than  those  referred  to  the  mean  equinox;  while  the  contrary 
is  the  case  when  the  correction  has  a  negative  sign. 
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<J' Y  «=  the  short  period  terms  of  nutation  in  longitude,  given  on  pages  231-232. 
00  ^  the  thie  or  appanhit  obliquity  of  the  ecliptic  at  the  date. 
Qi>'  ^  the  mean  obliquity  of  the  ecliptic  at  the  beginning  of  the  Besselian 
fictitious  year. 
^*oi)  =  the  principal  term  of  the  nutation  of  the  obliquity  of  the  ecliptic;  or, 
in  other  words,  the  correction  to  be  applied  to  the  mean  obliquity  of 
date  in  order  to  find  the  true  or  apparent  obliquity,  exclusive  of 
short  period  terms.    This  quantity  is  tabulated  on  page  214,  and  is 
positive  or  negative  according  as  the  true  obliquity  is  greater  or  less 
than  the  mean  obliquity. 
d"(»  =  the  short  period  terms  of  nutation  in  obliquity,  given  on  pages  231-232. 
r  «  the  fraction  of  a  year  intervening  between  the  instant  when  the  Sun's 
mean  loiigitude  was  280**  and  the  date  for  which  il  or  a>  is  required. 
Then— 

Page  214  contaitis,  for  each  fifth  Greenwich  mean  noon  throughout  the  year, 
certain  quantities  which  may  be  described  in  terms  of  the  above  notation  as  fol- 
lows: The  Precession  in  Longitude  from  1^14.0  =  t^^;  the  Nutation  in  Longi' 
ivde  =  d'(p\  the  Nutation  in  Right  Ascension  =  (d'^)  cos  (t}'\  the  Nutation  tn 
Obliquity  =  d'cj^  and  the  Obliquity  of  the  Ecliptic  =  w  —  d*'w,  which  is  the  true 
inclination  of  the  Earth's  equator  to  the  ecliptic,  exclusive  of  the  terms  depending 
on  the  Moon's  longitude. 

PART  //.—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Pages  216-217  contain  formulae  for  reducing  the  positions  of  fixed  stars, 
including  expressions  for  the  Besselian  star-numbers  and  star-constants,  and  for 
the  independent  star-numbers;  the  whole  based  upon  the  constants  of  the  Paris 
Conference  of  May,  1896,  and  expressed  in  the  notation  of  Bessel. 

Pages  218-221.  contain  the  logarithms  of  the  Besselian  Star-Numbers,  Ay  B, 
C,  D,  for  each  Washington  mean  midnight,  with  the  values  of  E  appended  at  the 
bottoms  of  the  pages.  The  terms  of  short  period  have  been  included.  These 
numbers  serve  to  reduce  the  mean  place  of  a  star  at  the  beginning  of  the  Besselian 
fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers  are  given, 
and  in  ordinary  cases  four-figure  logarithms  suffice;  but  where  extreme  accuracy 
is  desired  the  logarithms  of  i4,  C,  and  D  are  sometimes  needed  to  five  places  of 
decimals.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair 
of  quantities  A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A 
must  be  interchanged  with  C,  and  B  with  D,  Along  with  the  solar  day,  the  first 
column  contains  the  sidereal  hour  of  Washington  mean  midnight  for  certain  dates, 
and  by  interpolation  ainong  them  it  is  easy  to  find  the  sidereal  time  for  which  any 
set  of  quantities  is  given.. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by 
the  Besselian  star-numbers: 
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Computation  of  the  apparent  place  ofcc  Taurifor  Janiuiry  /j,  igi4,fof  the  upper  transit  at  Washington. 


log «       0.5359 

log* 

7.869a 

log 

c 

8.4201 

log 

d       8.8082 

log  A       9. 1 127 

logB 

0.93  i6n        log 

C 

0.867111 

log  D      1.2749 

log  a'       0.8803 

log  6' 

9.96641 

n        log 

c' 

9.1929 

log 

d'      9.0275 

log  Aa     9.6486 

logB6 

8.8oo8n        log 

Cc 

9.287211 

log 

Dd    0.0831 

logi4a'    9.9930 

logB6' 

0.8980 

log 

Co* 

• 

o.o6oon 

log 

Dd'  0.3024 

/           // 

Mean  Place,  1^14.0^ 

«•  = 

h 

4 

m        • 
30    59-038 

^a=+l6 

20      14.12 

Aa^ 

+  0.44S 

Ao'  = 

+    0.98 

Bb  = 

-  0.063 

B6'  = 

+  7-91 

Cc^ 

-  0.194 

Cc'  = 

-  I-I5 

Dd==^ 

-|-  1.211 

Dd'  ^ 

+  2.01 

E^ 

+  o.ooi 

T/l'- 

—   O.OI 

January  13, 

Tfl  = 

0.000 

Apparent  Place, 

4 

31     0.438 

^=  +  16 

20    23.86 

-/'=• 

-•  0.013 

a  *= 

4 

31     0.425 

Pages  222-229  contain  the  Independent  Star-Nuwhers,  which  can  frequently 
be  advantageously  used  instead  of  the  Besselian  Star-Numbers.  The  terms  of 
short  period  have  been  included.  These  quantities  are  connected  with  those  of 
Bessel  by  the  relations  given  on  page  216,  which  also  contains  the  formuke  and 
precepts  for  the  application  of  both  systems  of  numbers.  In  order  to  use  the 
Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star-<»nstants,  a,  6,  c, 
d,  a\  h',  c^  d^  while  the  independent  star-numbers  render  it  possible  to  determine 
the  apparent  place  of  a  star  without  computing  these  star-constants.  Four-figure 
logarithms  usually  suffice,  but  where  extreme  accuracy  is  desired  the  logarithms  of 
g  and  h  are  needed  to  five  places  of  decimals,  and  G  and  H  are  needed  to  one-tenth 
of  a  minute  of  arc.  The  column  r  gives  the  fraction  of  a  year,  counted  from  the 
beginning  of  the  Besselian  fictitious  year  to  each  date. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the 
independent  star-numbers: 

Computation  of  the  apparent  place  of  a  Taurifor  January  ij,  iQi4,for  the  upper  transit  at  Washitigton. 

h         m  •  / 

G  =  19      7.6  J^  =  +  16    20.2 

h         m 
<»o  *»    4    31  o  G+or^  =        23     38.6 

//  =  22    34.6  H+a^  =         3      5.6 

h    m       s 
log  ^  8.8239  log  -^  8.8239  '^o    =  4  30  59038 

log^  0.9508  log  A  1.3058  /     =  +0.386 

sin  (GH-Co)        8.9696n  sin  (H+a^)       9.8598  (g)  =  —  0.016 

tan  do  9.4670  sec  d^  0.0179  (A)  =  -f  1.017 


log  (g)  8.211311  log  (A)  0.0074 


T/C    =  0.000 


a     =        4  31    0.425 


// 


log  g  0.9508  log  h  1.3058  df,   =  +  16  20  14.12 

cos  (G-hor^        9.9981  cos  (H-f  a^)  9.8386  (^')=  +  8.89 

sin  do  94492  (A')=  +  392 

log  (^0  0.9489  (t)  =  -  3-07 

log(A^)  0.5936  Tfl'^  -O.OI 


log  t  0.5044/* 

COS  do  9.9821 

log  (i)  o.4865n 


d     =  +  16  20  23.85 
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Page  230  contains  for  every  tenth  sidereal  day  the  Besselian  and  Independent 
Star-Numbers,  exclusive  of  all  short-period  terms.  They  are  useful  in  computing 
ephemerides  of  stars,  similar  to  those  on  pages  287-486,  for  which  constants  con- 
taining short-period  terms  should  not  be  employed. 

Pages  231-232  contain  for  Washington  Mean  Midnight  of  each  day  the  short- 
period  terms  of  the  nutation  in  longitude  and  obliquity,  for  use  in  connection  with 
the  formulae  on  page  217,  and  the  coefficients  mentioned  below,  which  are  given 
for  each  star  on  pages  287-486. 

Pages  233-250  contain  the  mean  places  of  eight  hundred  and  twenty-five  stars, 
for  the  beginning  of  the  Besselian  fictitious  year,  or,  in  other  words,  for  the  moment 
when  the  Sun's  mean  longitude  is  280^.  The  annual  variations  are  to  be  considered 
as  the  differential  coeffidents  of  each  coordinate  with  respect  to  the  time  at  the 
beginning  of  the  year. 

Pages  251-286  contain  the  apparent  positions  of  fifteen  northern  ciicumpolar 
stars  for  every  upper  transit  at  Washington.  The  mean  solar  time  of  transit  is 
given  in  the  column  Mean  Solar  Date,  in  order  that  each  transit  above  and  below 
the  pole  may  be  readily  identified.  Suppose,  for  example,  that  the  transit  of 
Polaris  below  the  pole  on  January  26  is  to  be  found,  and  we  wish  to  know  whether 
it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  251  we  find 
that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs 
January  26.7.  But  the  lower  transit  following  that  of  July  i  (page  257)  does  not 
take  place  until  July  2.3.  Hence  the  lower  transit  of  July  i  precedes  the  upper  one 
of  the  same  date.  A  transit  occurring  very  nearly  at  noon  may  also  be  identified 
without  a  computation  to  ascertain  the  actual  mean  date,  by  simply  noting  the 
tenth  of  a  day  in  the  column  Mean  Solar  Date. 

The  secant  and  tangent  of  the  apparent  declination  for  the  15th  of  each  month 
and  the  mean  place  in  right  ascension  and  declination  for  the  begiiming  of  the  year 
are  given  for  each  star  at  the  foot  of  the  page. 

Pages  287-486  contain,  for  every  tenth  upper  transit  at  Washington,  the 
apparent  places  of  800  stars,  being  all  those  given  in  the  list  of  mean  places,  except 
the  twenty-five  circumpolars.  The  mean  solar  date  in  the  left-hand  column  of 
each  page  gives  the  day  and  tenth  of  the  transit,  so  that  intermediate  transits 
may  be  readily  identified;  and  to  facilitate  interpolation,  the  differences  of  each 
coordinate  are  given  for  every  ten  days. 

In  connection  with  the  ephemeris  of  each  lo-day  star  there  are  given  at  the 
foot  of  the  page,  (i)  the  secant  and  the  tangent  of  the  mean  of  the  star's  greatest 
and  least  apparent  declinations  during  the  year,  (2)  the  seconds  of  the  mean  place 
in  both  right  ascension  and  declination  for  the  beginning  of  the  year,  and  (3)  the 
coefficients  of  the  short-period  terms  of  the  nutation,  the  use  of  which  is  explained 
on  page  217. 

Pages  487-510  contain  ephemerides  of  ten  southern  drcumpolar  stars  in  all 
respects  similar  to  those  of  northern  drcumpolar  stars  on  pages  251-286. 

Pages  511-517  contain  the  mean  errors  for  1920  in  both  right  ascension  and 
declination  of  the  places  of  the  825  stars  on  pages  233-250  taken  from  Astronomuoi 
Papers  of  the  American  Ephemeris,  Vol.  VIII,  Part  2,  pages  370-382.  They  furnish 
data  for  estimating  approximatdy  the  accuracy  of  the  Mean  Places  of  the  Stars 
on  pages  233-250. 
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Pages  518-525  contain  the  Apparent  Right  Ascension  and  Declination  of  the 
Sun,  both  for  Washington  mean  and  apparent  noon,  and  the  Hourly  Motion  of  the 
Sun  in  these  coordinates;  the  Equation  of  Tinier  the  Semidiameter  of  the  Sun,  and 
the  Sidereal  Time  of  Semidiameter  Passing  Meridian,  for  Washington  apparent 
noon;  and,  lastly,  the  Sidereal  Time  of  Mean  Noon.  The  hours  and  minutes  of 
right  ascension  and  the  degrees  and  minutes  of  declination  are  always  made  the 
same  for  both  mean  and  apparent  noon.  In  cases  where  they  really  di£fer,  the 
minute  which  would  have  been  numerically  larger  is  diminished  by  one,  and  the 
seconds  increased  by  sixty,  so  that  the  stun  of  the  two  remains  correct.  The 
hourly  motions  in  right  ascension  and  declination  are  given  for  the  columns  headed 
Mean  Noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  appar- 
ent time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent 
time.  Each  number  as  given  is  the  mean  time  of  transit  of  the  Sun's  center  over  the 
meridian  of  Washington,  counted  from  the  nearest  noon.  The  use  of  all  the  quan- 
tities is  substantially  the  same  as  in  the  Ephemeris  for  the  Meridian  of  Greenwich. 

Pages  526-541  contain  the  right  ascension,  declination,  semidiameter,  and 
parallax  of  the  Moon  at  the  moment  of  upper  and  lower  transit  over  the  meridian 
of  Washington.  The  mean  time  given  in  the  third  column  is  that  of  transit  of 
the  Moon's  center  over  this  meridian.  The  differences  for  one  hour  of  longitude 
are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian  one  hour 
west  of  Washington  would  exceed  those  given  in  the  column  Mean  Time  of  Transit, 
supposing  the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  instant 
of  transit  over  the  meridian  of  Washington.  The  next  foiw  columns  need  no 
especial  explanation,  except  that  the  differences  for  one  hour  of  longitude  are 
computed  as  if  the  motion  of  the  Moon  in  right  ascension  were  uniform,  or,  in 
other  words,  they  are  differential  coefficients  corresponding  to  the  instants  of  Wash- 
ington transit.  By  means  of  them,  when  second  differences  are  taken  into  account, 
the  position  of  the  Moon  can  be  computed  with  great  exactness  for  the  moment  of 
transit  over  any  meridian  not  more  than  one  hour  distant  from  Washington.  To 
obtain  the  same  accuracy  for  more  distant  meridians,  we  may  proceed  as  follows: 
Let  F  represent  either  the  Mean  Time  of  Transit,  the  Right  Ascension  of  Center, 
or  the  Geocentric  Declination  of  Center,  and  let  D  represent  the  corresponding  Dif- 
ference for  One  Hour  of  Longitude.  Write  down  three  successive  values  of  F, 
together  with  the  corresponding  values  of  D,  and  difference  the  latter  as  in  the  fol- 
lowing scheme;  where  the  middle  values,  Fo  and  Do,  belong  to  the  culmination 
from  which  is  to  be  derived  the  value  of  F  for  the  culmination  on  the  meridian 
whose  longitude  is  A. : — 


Function. 

Diff.  for 

X  Hour  ot      ,      Jf     ,     /i" 
Longitude.     ^               , 

1               1 

F_x 

Fo 

F+, 

Do 
D+. 

1 

Then,  for  the  culmination  at  the  meridian  A. 
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where  A.  imist  be  expressed  in  hours  and  decimals  of  an  hour,  and  reckoned  from 
Washington  or  from  180°  from  Washington  according  as  the  upper  or  lower  cul- 
mination is  used  for  the  middle  value  (Fo) .  Adding  twelve  hours  to  the  Washington 
time  of  lower  transit  at  Washington  gives  the  local  time  of  upper  transit  at  places 
whose  longitude  is  180°  from  Washington. 

The  columns  of  Sidereal  Time  of  Semtdiameier  Passing  Meridian^  Geocentric 
Semidiameier  and  Equatorial  Horizontal  Parallax  need  no  explanation,  except  that 
they  are  all  given  for  the  moment  of  transit.  The  column  Bright  Limbs  is  given 
to  indicate  to  the  observer  which  limbs  are  illuminated.  When  one  limb  is  full 
and  the  terminator  is  within  i''  of  the  opposite  limb,  both  can  be  well  observed, 
and  in  such  cases  both  are  indicated,  the  defective  limb  being  indicated  by  an 
italic  letter  or  numeral,  and  the  correction  for  defective  illumination  (as  seen  from 
Washington)  being  given  in  a  foot-note. 

Pages  542-558  contain  for  each  of  the  seven  major  planets,  the  geocentric 
Apparent  Right  Ascension  and  DeclincUion,  the  Horizontal  Parallax,  Semidiameier, 
and  Sidereal  Time  of  Semidiameter  Passing  Meridian,  for  the  moments  of  all  tran- 
sits which  it  is  usually  desirable  to  observe  over  the  meridian  of  Washington.  The 
columns  following  the  dates  give  the  Washington  mean  times  of  these  transits. 
The  stellar  magnitude  at  opposition  for  Mars,  Jupiter,  Saturn,  Uranus,  and 
Neptune,  respectively,  is  given  at  the  bottom  of  the  page  containing  the  ephemeris 

of  the  planet. 

PART  ///.—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the  year, 
expressed  in  Washington  mean  time,  except  in  the  case  of  the  eclipses,  which  are 
expressed  in  Greenwich  mean  time. 

Pages  560-565  contain  all  necessary  data  respecting  the  solar  and  lunar  eclipses 
and  a  transit  of  Mercury  which  occur  during  the  year. 

The  eclipse  elements  are  given  for  the  moment  of  conjunction  of  the  Sun 
and  Moon  in  right  ascension,  but  the  subsequent  tables  and  results  are  computed 
from  the  exact  positions  of  these  bodies  at  the  several  instants  referred  to.  The 
times  and  angles  designated  as  the  circumstances  of  a  lunar  eclipse  remain  the 
same  throughout  all  parts  of  the  Earth,  and  require  no  explanation  beyond  a 
mere  statement  of  the  fact  that  in  computing  them  the  geometrical  diameter  of 
the  Earth's  shadow  has  been  augmented  in  the  proportion  of  51 :50.  The  principal 
circumstances  of  each  total  and  annular  eclipse  are  stated  in  five  lines,  as  follows: — 

The  line  entitled  ''Eclipse  begins"  gives  the  Greenwich  mean  time  at  which 
the  Moon's  penumbra  first  touches  the  Earth,  together  with  the  latitude  and 
longitude  of  the  point  of  contact. 

The  line  entitled  "Central  eclipse  begins"  gives  the  time  when  the  axis  of 
the  Moon's  shadow  first  touches  the  Earth,  and  the  latitude  and  longitude  of  the 
point  of  contact  follow. 

The  line  entitled  "Central  eclipse  at  noon"  gives  the  time  when  the  axes  of  the 
Earth  and  of  the  shadow  cone  lie  in  the  same  plane.  The  latitude  and  longitude 
of  the  point  where  the  axis  of  the  shadow  cone  then  cuts  the  Earth's  surface  follow, 
and  there  the  eclipse  will  be  central  and  the  Sun  will  be  exactly  on  the  meridian. 

The  lines  entitled  "Central  eclipse  ends"  and  "Eclipse  ends"  give,  respectively, 
the  times  when  and  the  localities  where  these  events  occur,  the  phenomena  t>eing 
the  converse  of  those  denoted  by  the  similar  phrases  for  the  beginning. 
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In  the  case  of  partial  solar  edipses  the  axis  of  the  Moon's  shadow  does  not 
come  into  contact  with  the  Earth,  and  the  three  lines  entitled,  respectively,  "Cen- 
tral eclipse  begins,"  "Central  eclipse  at  noon,"  and  "Central  eclipse  ends,"  are 
replaced  by  a  single  line  entitled  "Greatest  eclipse,"  whereon  are  given  the  time 
when  and  the  latitude  and  longitude  where  the  eclipse  kttains  its  greatest  magni- 
tude.   The  latter  phenomenon  necessarily  occurs  with  the  Sun  in  the  horizon. 

Maps  of  the  Eclipses, — ^The  regions  in  which  each  eclipse  is  visible  are  shown 
upon  the  map  relating  to  it,  from  which  may  be  taken  approximately,  for  any 
place,  both  the  times  of  the  beginning  and  ending  of  the  eclipse  and  its  magnitude. 
The  dotted  curves  show  the  outline  of  the  shadow  for  each  hour  of  Greenwich  mean 
time,  and  therefore  pass  through  all  places  where  the  eclipse  begins  or  ends  at 
the  hour  indicated.  To  find  the  instant  of  beginning  at  any  place,  we  determine 
by  inspection  between  what  pair  of  these  curved  lines  the  place  is  situated. .  The 
eclipse  will  then  begin  between  the  corresponding  hours  of  Greenwich  mean  time; 
and  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  in  the  same 
proportion  as  the  space  representing  it  on  the  map  is  divided  by  the  place  in 
question.  This  division  may  be  made  a  little  more  exact  by  allowing  for  the 
changes  in  the  spaces  as  indicated  by  their  varying  width.  The  Greenwich  mean 
time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  eclipse  of  1 914, 
August  20-21,  begins  and  ends  at  Kief,  Russia,  latitude  50^  27'  N.,  longitude 
30°  30'  E. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  23^ 
and  24^,  and  find  it  to  correspond  to  about  30  minutes  from  the  former,  thus  giving 
for  the  approximate  time  of  beginning  23^  30™;  for  the  end  we  compare  the  distance 
of  the  place  from  the  curves  of  i^  and  2^^  and  find  it  to  be  about  50  minutes  from 
the  former,  thus  giving  for  the  approximate  time  of  ending  i^  50°^,  and  both  of  these 
results  are  probably  correct  to  within  3  or  4  minutes. 

Changing  to  local  mean  time,  we  shall  have — 


Greenwich  mean  time 
Longitude  east 


Beginning. 

d    h    m 
August    30  33  30 


Local  mean  time August    21     i  33 


Ending, 

d     h   m 
21     I  50 


21     3  52 


In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude  of 
the  eclipse  at  any  place  may  be  obtained  from  the  position  thereof  relatively  to 
the  central  line  and  to  the  limit.  On  the  central  line  the  eclipse  is  annular  or 
total,  while  between  the  central  line  and  the  limit  the  maximum  magnitude  of 
the  eclipse  is  given  by  the  quotient  of  the  distance  of  the  place  from  the  limit 
divided  by  the  distance  of  the  central  line  from  the  limit;  the  measurements  being 
made  upon  a  line  drawn  through  the  place,  perpendicularly  to  the  central  line. 

More  Accurate  Computations, — ^A  more  accurate  determination  of  the  phases, 
as  visible  at  any  point  of  the  Earth's  surface,  may  be  obtained  from  the  Besselian 
elements  which  are  given  for  every  10  minutes  of  Greenwich  mean  time.  Their 
geometric  signification  is  as  follows : — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpendicular 
to  the  right  line  joining  the  centers  of  the  Sun  and  Moon.  This  latter  line  is  the 
axis  of  the  Moon's  shadow,  and  the  plane  is  called  the  fundamental  plane  or  plane 
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of  xy.  We  take  the  intersection  of  this  plane  with  that  of  the  Earth's  equator  as 
the  axis  of  x^  and  the  center  of  the  Earth  as  the  origin  of  coordinates.  The  axis 
of  y  is  perpendicular  to  that  of  x^  and  directed  toward  the  north;  x  and  y  are  then 
the  coordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  funda- 
mental plane,  and  they  &re  here  expressed  in  terms  of  the  Earth's  equatorial 
radius  as  unity.  The  angle  J,  of  which  the  sine  and  cosine  are  both  given,  is  the 
declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the  shadow 
is  directed;  or,  in  other  words,  it  is  the  declination  of  the  center  of  the  Sim  as  seen 
from  the  center  of  the  Moor.  The  angle  /£  is  the  Greenwich  hour-angle  of  this 
same  point  of  the  celestial  sphere. 

The  quantities  l^  and  /,  are  the  radii  of  the  shadow  cones  upon  the  funda- 
mental plane,  /^  corresponding  to  the  penumbra,  and  /,  to  the  umbra,  or  annulus. 
The  notation  is  that  of  Chauvbnbt's  Spherical  and  Practical  Astronomy,  in  which 
I2  is  regarded  as  positive  for  an  annular  and  negative  for  a  total  eclipse. 

The  angles  /^  and  /„  the  tangents  of  which  are  given,  are  the  angles  which  the 
elements  of  the  respective  shadow  cones  make  with  the  aads  of  the  shadow;  or, 
they  are  the  semiangles  of  the  two  cones. 

In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithms 
of  x\  y\  and  /£^  which  are  the  changes  of  x,  y,  and  /£,  in  one  minute  of  time,  are 
given  at  the  bottom  of  the  table. 

The  method  of  computing  an  edipse  from  its  Besselian  elements  is  based  on 
the  fact  that  at  the  moments  of  beginning  and  ending  the  distance  of  the  observer 
from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the 
point  of  observation.     To  find  this  distance  and  radius  we  proceed  as  follows: — 

(i)  The  coordinates  of  the  observer,  $,  ij,  and  f,  together  with  their  varia- 
tions in  one  minute,  are  computed  for  some  assumed  moment  of  Greenwich  mean 
time,  as  near  as  practicable  to  the  true  time  of  the  required  phase. 

(2)  The  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their 
variations  in  one  minute,  are  taken  for  the  same  moment  from  the  tables  of  elements. 

(3)  From  (i)  and  (2)  the  position  and  motion  of  the  observer  relative  to  the 
axis  of  the  shadow  are  found. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental 
plane  equal  to  that  of  the  observer  is  also  computed. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required 
for  the  observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to 
this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as 
follows: — 

(i)  Find  p  cos  9>'  and  p  sin  <p\  which  are  the  geocentric  coordinates  of  the 
station  referred  to  the  Earth's  equator,  p  being  the  distance  from  the  center  of  the 
Earth  and  ^'  the  geocentric  latitude.  These  coordinates  may  be  obtained  from 
geodetic  tables,  or  may  be  computed  from  the  following  table  based  on  Clarke's 
spheroid  of  1866,  by  the  formulae — 

p  cos  (p'  —  F  cos  (p 

,     sin  9> 
p  sm  9  ^^Q 

<p  being,  as  usual,  the  geographic  latitude. 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table 
of  elements  the  values  of  sin  d,  cos  d,  and  /(.  Then,  with  \  for  the  longitude  west 
from  Greenwich,  the  coordinates  of  the  observer  will  be — 

f =^  cos  ^'  sin  (//—  }) 

r\=^p  sin  9>'  cos  d—p  cos  tp'  sin  J  cos  {p.—  ^)  =  i?i  — 1?, 

^=/9  sin  €p'  sin  rf-f /»  cos  9>'  cos  d  cos  0"— ^)  =  Ci  +  C2 

and  their  variations  in  one  minute  of  mean  time  will  be — 

f '=[7.63992]  p  cos  9>'  cos  (jM—  >l) 

iy'=  [7.63992]  p  cos  <p*  sin  rf  sin  (/i—  >l)  =  [7.63992]  ^  sin  (f 

f '  is  not  needed. 

(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from  the 
tables  of  elements  the  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with 
their  variations  for  one  minute,  which  are  equal  to  one-tenth  of  the  diflFerences  of 
two  consecutive  numbers.  These  variations  are  represented  by  x'  and  y\  and  their 
logarithms  are  given  beneath  the  tables  of  x  and  y, 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relatively 
to  the  observer,  and  the  relative  motions,  n  and  AT,  are  computed  by  the  formulae — 

m  sin  M—x  —  f 
w  cos  M^y  —7) 

n  sin  iV  =%'— f 

n  cos  N  ^y'—Tj' 

(4)  Both  for  the  shadow  and  for  the  penumbra,  the  radius  L  at  the  distance  f 
from  the  fundamental  plane  is  computed  by  the  formula — 

L=/-f  tan/ 

/  and  /  being  found  from  the  table  of  elements,  and  ^  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or 
ending  of  the  eclipse,  we  shall  have — 

w=L 
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But,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  r  to  the 
assumed  time  is  computed  thus:  Find  the  angle  ^  from  the  equation, 

.     ,     wsin  (M—N) 
sin^= J ' 

There  will  be  two  values  for  this  angle,  of  which  one  will  be  in  the  first  and  the 
other  in  the  second  quadrant  when  sin  ^  is  positive,  and  one  in  the  third  and  the 
other  in  the  fourth  quadrant  when  sin  ^  is  negative;  but  simplicity  will  be  gained 
by  taking  only  that  value  of  ^  for  which  cos  ^  is  positive.  This  value  lies  between 
the  limits  4-90^  and  —90®.  The  correction  r  to  the  asstuned  time  of  beginning  or 
ending  of  the  eclipse  will  then  be  found,  in  minutes,  from — 

wcos  (M—N)     Lcosjf 
n  n 

where  the  double  sign  is  to  be  taken  negative  for  the  beginning  and  positive  for  the 
ending. 

However,  one  such  pair  of  values  of  r  can  not  give  the  times  of  both  beginning 
and  ending  with  accuracy.  To  attain  that,  we  must  commence  the  computation 
by  assuming  two  times,  one  near  the  beginning  and  the  other  near  the  ending  of 
the  eclipse,  both  of  which  may  be  derived  from  the  chart  with  sufficient  exactness. 
The  computation  for  the  first  assumed  time  will  give  a  small  value  of  r  which,  when 
applied  to  the  assumed  time,  will  give  the  beginning  of  the  eclipse  nearly  correctly, 
and  a  large  value  which  will  give  an  inaccurate  time  of  ending.  Similarly  the 
computation  for  the  second  assumed  time  will  give  a  small  and  nearly  correct  value 
of  r  for  finding  the  time  of  ending,  and  a  large  and  inaccurate  negative  value  for 
finding  the  time  of  beginning.  We  shall  thus  deduce  two  times  of  each  phase,  only 
one  of  which  is  to  be  regarded  as  approximately  correct. 

The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place 
of  those  originally  assumed,  and  the  whole  computation  may  be  repeated,  thus 
leading  to  a  pair  of  values  of  r,  which  should  be  very  small  and  accurate.  Such 
a  repetition  of  the  computation  will  in  general  be  advisable,  to  guard  against  acci* 
dental  numerical  errors,  but  a  second  approximation  may  be  obtained  without  it, 
by  finding  a  corrected  value  of  t  in  accordance  with  the  formulae — 

J.       _^r(/'-|-r5.3ioo]5cosflO     [4.9788]r"rt  .     ,xr-i- /\  /Kr-r-^x-i 

nCOS^  nCOS^   *■  \       •  r/        ra  \       i  r-yj 

To=T+dT 

where  the  double  signs  are  to  be  taken  negative  for  the  beginning  of  the  eclipse  and 
positive  for  the  ending.  /'  is  the  variation  of  /  for  one  minute  of  time,  and  its 
numerical  value  can  be  taken  by  inspection  from  the  table  of  Besselian  elements. 

If  the  resulting  values  of  To  are  not  greater  than  fifteen  minutes,  the  corrected 
times  of  contact  thus  obtained  will  be  theoretically  exact  Mrithin  less  than  a  second, 
but  the  unceAainties  of  the  solar  and  lunar  tables  are  such  that  an  unavoidable 
error  of  several  seconds  may  exist  in  the  prediction.  To  guard  against  numerical 
mistakes  it  is  better,  after  making  this  final  correction,  to  repeat  the  computations 
so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two 
quantities  agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed 
are  generally  correct  within  a  second  of  time.  If  they  difiPer  too  widely,  the 
computer  must  use  his  own  judgment  as  to  making  further  corrections  and  com- 
putations. 
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Position-angle  of  Point  of  Contact. — ^The  position-angle  P,  of  the  point  of  con- 
tact, reckoned  from  the  north  point  of  the  Sun's  limb  toward  the  east,  is  found  by 
the  formulae — 

P  =  iV — ^  ±  1 80*^  for  the  beginning, 
or        P^N+^  for  the  ending, 

it  being  assumed  that,  in  each  case,  the  value  of  </f  is  taken  between  the  limits  ±  90^. 
Computation  of  the  Solar  Eclipse  of  19149  August  20-21 ,  for  Kief,  Russia, 

The  position  of  Kief  is — 

Latitude,  9?= +50    27 
Longitude,  A.  =  —  30    30 

Its  geocentric  coordinates  are — 

psin  9>'= 9.88501 
p  cos  9>'= 9.80484 


o 
o 


d        h 

ippruAiuiciLC  uiiicb  ui  LUC  pua 
m 

2SC5  lU  OC 

Beginning  August    20    23 

f  Greenwich  Mean  Time. 
50  1 

Ending                     21       i 

Beginning. 

Ending. 

ich  Mean  Time,  T,  August 

20«*  23**  30^ 
•          /         // 

21**     1^50°* 
0         /           // 

M 

351     41     54 

26      42      30 

X 

-30    30      0 

-  30      30        0 

M-X 

22     II  .54 

57     12     30 

pcos  9>' 

9.80484 

9.80484 

sin  (/^-A.) 

9.57728 

9.92461 

log  5 

9.38212 

972945 

S 

-f  0.24106 

+0.53635 

psin  9>' 

9.88501 

9.88501 

cos  J 

9.98987 

9.98992 

log^i 

9.87488 

9.87493 

7i 

-1-0.74968 

+  0.74977 

pcos  9>' 

9.80484 

9.80484 

sine/ 

9.32942 

9.32835 

cos  (/^— A.) 

996656 

9.73367 

log% 

9.10082 

8.86686 

% 

-fo.i26i3 

+  0.07360 

7=7i-% 

-1-0.62355 

+  0.67617 

p  sin  9>'  sin  (f 

9-21443 

9.21336 

c. 

+  0.16384 

+  0.16344 

p  COS  9>'  cos  d  cos  (/^— A.) 

9.76127 

9.52843 

c. 

+  0.57712 

+0.33762 

c=c.+c. 

+0.74096 

+0.50106 

const,  log 

7.63992 

7.63992 

pcos  9>'cos  (/<— A.) 

9.77140 

9.53851 

log  5' 

7.41 132 

7.17843 
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Beginning. 

Ending. 

^' 

+  0.002578 

+  0.001508 

const,  log 

7.63992 

7.63992 

SfAnd 

8.71 154 

9.05780 

log>7' 

6.35146 

6.69772 

V' 

+  0.000225 

+  0.000499 

x-S 

—  0.45168 

+  0.43614 

y-tf 

+  0.32738 

—  0.29589 

x'-S' 

+  0.005874 

+  0.006941 

y'-v' 

—  0.004296 

-0.004579 

wsinM 

9.65483  n 

9.63963 

wcos  Af 

951505 

9.47113*1 

tan  Af 

0.13978  n 

0.1685011 

M 

305°  56'    5" 

I24«     9'  13'' 

cos  Af 

976853 

9.74928  n 

\ogm 

9.74652 

9.72185 

nsinN 

7.76893 

7.84142 

n  cos  AT 

763306  n 

7.66077  n 

tanN 

0.13587  n 

0.18065  n 

N 

126^  10'  48'' 

I23«  24'  47" 

siniV 

9.90696 

9.92154 

logn 

7.86197 

7.91988 

tan/ 

7.66487 

7.66488 

logC 

9.86980 

9.69989 

753467 

7.36477 

Ctan/ 

+  0.00343 

+  0.00232 

/ 

+  0.54028 

+  0.54003 

L 

+  0.53685 

+  0.53771 

M-N 

179*"  45'  17" 

o*^  44'  26" 

sin  (Af-iV) 

7-63153 

8.1 1 142 

log  m 

9.74652 

9.72185 

colog  L 

0.27015 

0.26945 

sin  ^ 

7.64820 

8.10272 

It 

0^  15'  18" 

0^  43'  33" 

ft 

1.88455 

1. 80197 

cos  (Af-AO 

0.00000  n 

9.99996 

1.88455  n 

1. 801 93 

.!^cos(Af~iV) 
n 

+  76.657 

-63.377 

LogL 

9.72985 

9.73055 

cos  ^ 

0.00000 

9.99996 

colog  n 

2.13803 

2.08012 

1.86788 


I.8I063 
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Lcos^ 


n 


T+r 


Begiimiiic. 

const,  log  5.3100 

Jog  5  93821 

cos  d  9*9899 


4.6820 

number 

+  0.0000048 

/' 

•- 0.0000012 

sum 

+  0.0000036 

log  (sum) 

4.5563 

logr 

0.4604 

cologn 

2.1380 

sec^ 

0.0000 

7.1547 

(I) 

+0.0014 

N-f 

125''  55 

sin  (N-^) 

9.9084 

log  5 

9'2fi2i 

log  ^  sin  {N—i>) 

9.2905 

Sliding. 

-  73.770 

+  64.659 

+   2.887 

+    1.282 

d       h        m                             d      h       IB 
20   23  32.887                    21       I    51.282 

e  beginning  as  follows: 

cos  (AT- ^) 
log% 

Begiiiiiiiig. 

9.7683  n 
9.1008 

log  %  cos  {N-fl>) 
%  cos  {N-i>) 

8.8691  n 
+0.1952 
—0.0740 

diff. 

+  0.2692 

log  (diff.) 

const,  log 

logr* 

colog  (n  cos  ^) 

9.4301 
4.9788  n 
0.9208 
2.1380 

(2) 

7.4677  n 
—0.0029 

-(l)  +  (2)-tfT 

r 

»0 

m 
—  0.004 

+  2.887 

+  2.883 

The  corrected  time  of  beginning  is,  therefore, 

To  ■=  August  20^  23**  32"».883 
Whence  we  find — 

Beginning, 
d       h        m 

Greenwich  Mean  Time,    August     20  23  32.883 
A.  —         2     2.000 


Boding, 
d     h        m 
21    I    51.282 

2      2.000 


Local  Mean  Time, 
Therefore  we  have — 


August    21     I  34.883        21  3  53.282 


d     h     m 


Beginning  of  the  Eclipse,  August  21  i  34  53-0  )  ^^^  ^^  ^^^ 
End  of  the  Eclipse,  August  21  3  53  16.9  I 


Beginning. 

Bnding. 

0         / 

NT^ 

125      55.5 

124      8.3 

constant 

180        0.0 

0      0.0 

Angle  of  position :  P  305     55.5  124    8.3 

from  the  north  point  of  the  Sun's  disk  toward  the  east  for  direct  image. 

Pages  566-569  contain  the  adopted  mean  places  and  annual  proper  motions 
of  such  stars  as  bright  as  magnitude  6.5  as  will  be  occulted  during  the  year  by  the 
Moon. 

84368°— 1914 ^46  l*«*  ^ 
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Pages  570-606  contain  the  elements  for  the  prediction  of  the  times  of  occulta- 
tions  of  stars  and  planets  by  the  Moon  during  the  current  year.  The  s}rsteni  of 
coordinates  employed  is  similar  to  that  already  described  for  eclipses,  the  funda- 
mental plane  passing  through  the  center  of  the  Earth,  and  being  taken  perpen- 
dicular to  the  line  joining  the  star  and  the  center  of  the  Moon,  but  the  cone  cir- 
cumscribing the  Moon  and  star  is  regarded  as  a  cylinder  which  intercepts  the 
fundamental  plane  in  a  circle  having  the  same  linear  diameter  as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Red'ns  from  1914.0  give  the 
quantities  necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning  of  1914 
to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are  sufficiently 
accurate  to  be  definitive. 

Under  the  general  head,  At  Conjunction  in  R.  A,,  are  five  columns  giving 
certain  quantities  for  the  moment  of  geocentric  conjunction  of  the  Moon  and  star 
in  right  ascension,  as  follows: 

The  Washington  Mean  Time  is  the  moment,  T,  at  which  the  two  bodies  are  in 
geocentric  conjunction  in  right  ascension.  At  that  moment  the  coordinate  x  of 
the  axis  of  the  cylinder  on  the  fundamental  plane  has  the  value  zero.  The  column 
Hour  Angle,  H,  gives  the  common  geocentric  hour-angle  of  the  Moon  and  star 
at  the  same  moment,  expressed  in  sidereal  time  and  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column 
Y  gives  the  coordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane 
at  the  same  moment.  Columns  %'  and  y'  give  the  variations  of  x  and  y  in  one 
hour  of  mean  time.  The  linear  unit  in  these  columns  is  the  Earth's  equatorial 
radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits  of  latitude 
within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and 
emersion  of  a  star  relatively  to  the  limb  of  the  Moon  may  be  computed  for  any  part 
of  the  Earth  by  a  method  nearly  the  same  as  that  already  explained  for  computing 
eclipses,  but  somewhat  more  simple. 

Prediction  of  Occuliations  for  a  given  Place, — ^When  it  is  desired  to  predict  the 
circumstances  of  one  or  more  occultations  at  any  place,  the  first  step  will  be  to 
select  them  from  the  general  list  given  in  the  Ephemeris.  The  conditions  of 
visibility  are: — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the 
place. 

2.  The  quantity  //—A.,  taken  without  regard  to  sign,  must  be  less  than  the 
semidiurnal  arc  of  the  star  by  at  least  one  hpur.  On  very  rare  occasions  an 
emersion  might  be  seen  in  the  east,  or  an  immersion  in  the  west,  when  this  difference 
is  a  few  minutes  less  than  an  hour. 

3.  The  Sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local 
mean  time  T— A.,  unless  the  star  is  bright  enough  to  be  seen  in  the  daytime. 

When  many  occultations  are  to  be  selected,  the  most  convenient  course  will 
be  to  write  the  value  of  —  A.  on  the  bottom  of  a  slip  of  paper,  and  in  passing  through 
the  list  of  occultations,  to  pause  over  each  one  for  which  condition  (i)  is  fulfilled, 
and  examine  by  means  of  the  slip  whether  conditions  (2)  and  (3)  are  also  fulfilled. 
If  either  fails,  the  computer  passes  on.  Sometimes  it  will  be  difficult  to  determine 
whether  if — X  or  T— A.  falls  within  the  limits;  and  in  such  cases  the  computer  may 
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mark  the  occultation  for  trial  and  leave  the  decision  for  the  subsequent  oper- 
ations. The  whole  list  can  be  gone  over  in  less  than  a  day,  and  it  will  probably 
be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emersion 
from  the  elements,  and  to  that  end  let — 

T=the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascen- 
sion, expressed  in  Washington  mean  solar  time; 
//=the  Washington  west  hour-angle  of  the  two  bodies  at  that  moment; 

A.=  the  longitude  west  of  Washington; 
/K>=i/— ^= the  local  hour-angle  of  the  star  at  the  instant  T; 

rf«  the  star's  declination. 

The  procedure  for  each  occultation  will  then  be  as  follows: — 

(z)  The  geocentric  coordinates  of  the  place,  p  sin  tp'  and  p  cos  <p\  are  to  be 
computed  by  the  formula  and  table  given  in  connection  with  eclipses  on  page  716. 

The  next  step  will  be  to  find  the  approximate  instant  of  apparent  conjunc- 
tion of  the  Moon  and  star  as  seen  from  the  place,  and  that  may  be  deduced  from 
the  time  of  geocentric  conjunction  by  the  application  of  an  approximate  correc- 
tion taken  from  Mr.  Downes's  table,  printed  in  the  volumes  of  the  American 
Ephemeris  for  1882  to  1899.  This  correction  must  be  reckoned  in  mean  solar 
hours,  and  will  be  designated  by  the  symbol  /.     It  will  have  the  same  sign  as  h^. 

When  Downes's  table  is  not  available,  the  correction  may  be  computed  from 
the  formula, 

^o=Pcos  ^'sin^ 

5'«[9.4i92]  p  cos  9>'  cos^j^ 

By  applying  i  to  the  Washington  mean  time  of  geocentric  conjunction,  as 
given  with  the  elements,  we  shall  have  the  Washington  mean  time  of  local  con- 
junction within  a  few  minutes. 

(2)  Compute  for  the  instant  T+t  the  following  quantities,  in  which  to  is  the 
sidereal  equivalent  of  the  mean  time  interval  i: 

5  =  pcos^J'sin  {ho+to) 

17  =»  psin  €p'  cos  S—p  cos  9>'sin<5^cos  (Ao+<b)™%  — % 

^'=[9-4192]  P  cos  0'  cos  (feo+M 

7'= [9.4192]  p  cos  <p'  sin  6  sin  (Ao+<o)  =*  [9-4192]  ^  sin  <^ 

X  =x't 

Compute  also  m,  M,  n,  iV,  and  tp  from  the  equations, 

msin  M^x  —S 
mcosM—y  —rf 

nsinN=x'—$' 

ncosN^y'—ij' 

sin  fp  =  [0.5646]  m  sin  (M—N) 

f/f  being  taken  between  the  limits  ±  90*^.     Finally  compute, 
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[1.778211ft  ,--       xrx-r- [1-2135]  i, 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive  for 
an  emersion.  Both  r  and  St  thus  have  two  values,  which  are  expressed  in  minutes 
of  time,  and  in  order  to  distinguish  them  let  those  pertaining  to  immeraon  be 
designated  respectively  r'  and  ^t\  while  those  pertaining  to  emersion  are  designated 
r"  and  rfr".    We  then  have  for  the  Washington  mean  times  of  the  phases, 

Instant  of  immersion  =  T+ 1-{-  r'  -f  6r' 
Instant  of  emersion   =  T+ <+  r"'\-dr" 

These  expressions  are  practically  exact,  as  the  corrections  Sr  seldom  amount 
to  so  much  as  1.5  minutes,  and  whenever  an  inaccuracy  of  that  magnitude  is  per- 
missible they  may  be  omitted.  As  a  check  upon  the  results,  it  will  be  advisable 
to  compute  S,  if,  x,  and  y  for  the  times  of  immersion  and  emersion  finally  obtained. 
If  these  times  are  correct  the  quantities  in  question  will  fulfill  the  condition, 


V(x-5)'-f(>'-7)^«o.2725 

If  log  m  sin  (M—iV)>  9.4354,  sin  ^  will  be  numerically  greater  than  unity, 
and  no  occultation  is  to  be  expected  at  the  given  place;  but  a  very  brief  one  may 
occur  if  the  excess  of  the  computed  distance  over  the  Moon's  semidiameter  happens 
to  be  within  the  errors  of  the  ephemerides  of  the  Moon  and  star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the  time 
of  contact,  is  reckoned  from  the  north  point  toward  the  east,  and  designated  by 
the  symbol  P.     It  is  computed  from  the  formuke, 

P^N—f/>'\-  SP  for  immersion, 

or        P  «  A^ + 5t -h*P±  I  So**  for  emersion, 

where  the  angles  iV— ^t  and  iV-f  ^  are  taken  directly  from  the  computation  of  tfr, 
and  iP  is  found  in  degrees  of  arc  from  the  expression, 

In  the  latter  formula  the  double  sign  is  to  be  taken  negative  for  an  immersion 
and  positive  for  an  emersion. 

The  angle  from  the  vertex,  V,  is  also  reckoned  in  the  direction  from  the  north 
toward  the  east,  and  is  found  from  the  formula, 

V^P-C 
where  C  is  computed  from  the  expression, 

tan  c-^+[^-^^'^J^^'"t4-98io]T»g 
7+[8.22i8]ri7'+[4.98io]r»% 

C  being  taken  less  or  greater  than  180^,  according  as  the  numerator  is  positive  or 
negative. 

The  value  of  r  employed  in  the  latter  formula  must  be  so  taken  as  to  correspond 
with  the  phase  for  which  C  is  required. 

[£phi4] 
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In  the  volumes  of  the  American  Bphemeris  for  the  years  1882  to  1901  instruc- 
tions are  given  for  constructing  three  special  tables  which  greatly  diminish  the 
labor  of  computing  occultations,  but  as  these  tables  should  contain  from  4700  to 
6300  quantities,  and  as  they  would  apply  only  to  the  place  for  which  they  were 
computed,  it  will  rarely  be  worth  while  to  undertake  the  labor  of  forming  them. 
Those  who  desire  further  information  on  the  subject  may  consult  any  one  of  the 
volumes  in  question. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  ^  Virginis 
on  June  3,  191 4,  for  Philadelphia,  whose  position  is — 

9>=+39°  58'    2".i 
X.=  -  o**     7°*  9»  .2 


and  whose  geocentric  coordinates  are — 

psin  <p' 
pcos  tp' 

From  the  elements  on  page  584  we  have, 


and 


9.8054 
9.8851 


b        m 

7  21.4 
—  o  42.1 
-o  34.9 


From  the  formulae  on  page  723,  we  find  the  correction,  <,  to  the  Washington 
mean  time  of  geocentric  conjunction,  T,  to  be  about  —  o**  2o°*.4;  therefore  the 
Washington  mean  time  of  apparent  conjimction  is — 

T+<=June  3**  i^  i«".o 


^Virgtnis. 


Ai»pamit 

Dedixwtioa. 
•     / 

-9  4.6 


W.T.0I6 

d  h      m 
June     3  7  21.4 


Hour  Ancle. 

h      m 
— o  42.1 


+0.6225 


0-S394 


-o.a753 
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V2 
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K 

-0  34.9 

^1-%=^ 

0.7484 

to 

-0  20.5 

const,  log 

9.4192 

&o+fe 

-0  55.4 

pCOS9^'OOS(*o  +  <o) 

9.8723 

pcos  9^' 
sin(*o+<o) 

9.8851 

9.3791  n 

log  5' 

9.2915 
+0.1956 

log  5 

9.2642  n 

const,  log 

9.4192 

5 

-0.1838 

^sind 

8.4622 

p^<p' 

QOSS 

9.8054 
9.9945 

log  7' 

7.8814 
+  .0076 

^ozVx 

9-7999 

logx' 

9.7319 

Vx 

0.6308 

logi 

9.5320  n 

pcos  <p' 
sin* 

cos(ho+to) 

9-8851 
9.1980  n 
9.9872 

logx 

X 

logy' 

9.2639  n 
-0.1836 
9.4398  n 

log% 

9.0703  n 

logy't 

8,9718 
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T+tJvau 

\   3*   7^    i"*.o 
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log 

0.5646 

yt 

+0.0937 

logm 

8.5079 

Y 

+0.6225 

sin  (M- 

-AO 

9.8855 

y 

0.7162 

sin^ 

8.9580 

x-S 

+0.0002 

* 

+  5^  13' 

y-v 

—0.0322 

const. 

log 

1.7782 

x'-S' 

+  0.3438 

m 

y-v' 

—0.2829 

^ 

8.8593 

msinM 

6.3010 

cos  (Af- 

-N) 

9.8063 

f»cosM 

8.5079  n 

0.4438 

tanM 
'    M 

7.7931  n 
1790  39' 

[i.7782]w 
—  ^    ^^  ^    cos  (M- 

■N) 
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cos  M 

0.0000  n 

const.  log 
oologn 

I-2I35 

logf» 

8.5079 

0-3514 

nsiniV 

9.5363 

oos^ 

9.9982 

ncosiV 

94516  n 

1. 5631 

faniV 

N 

0.0847  ^ 
129®  27' 

[i.2i35]cos0 
n 

T  36.57 

sin  N 

9.8877 

r  for  immersion 

m 

-  39-35 

logn 

9.6486 

r  for  emersion 

+  33-79 

The  computation  of  dr  for  the  two  co 

ntacts 

is  as  follows: 

BlHffMOIl. 
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log% 
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9.2642  n 
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log  (2) 

9.i8i6n 

9.ii62fi 
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-0.1519 

—0.1307 

(l)-(2) 

+  0.2181 
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log  [(I)- (2)] 
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logr» 
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—  0    7.2 
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To  find  *P  and  P.- 

log  %  90703  n 

sin  N  9.8877 

log  (3)  8.9580  n 

log  [(3) +  (4)] 
const,  log 

logr" 
colog  cos  i> 

log  dp 

dp 

constant 
Angle  of  position :    P 


logf 
cos  TV 


9.2642  n 
9.8030  n 


log  (4)        9.0672 


(3)  -0.0908 

(4)  +0.1 168 

(3) -I- (4)     +0.0260 


8.4150 

7-3038  n 

3.1898 

0.0018 

8.9104  n 

• 
-     0.1 
124.2 
0.0 

1 24. 1 


8.4150 
7.3038 

3.0576 
0.0018 

8.7782 


+     0.1 

134.7 
180.0 

314.8 


from  the  north  point  of  the  Moon's  limb  toward  the  east,  for  direct  image. 

Pages  606-608  contain  in  detail  all  the  data  necessary  for  observing  every 
occultation  of  the  general  list  which  is  visible  at  Washington  during  the  current  year. 

Page  609  contains  the  Ephemeris  for  Physical  Observations  of  the  Sun, 

Pages  610-617  contain  the  Ephemeris  for  Physical  Observations  of  the  Moon. 
The  selenographic  longitudes  are  measured  in  the  plane  of  the  Moon's  equator, 
the  axis  of  reference  being  the  radius  of  the  Moon  which  passes  through  the  mean 
center  of  the  visible  disk,  positive  toward  the  west — i.  e.,  toward  Mare  Crisium — and 
the  latitudes  are  measured  from  the  Moon's  equator,  positive  toward  the  north — ^i.  e., 
in  the  hemisphere  containing  Mare  Serenitatis. 

The  optical  and  physical  librations  in  longitude  and  latitude  have  been  com- 
puted with  elements  and  formulae  given  on  pages  xi  and  xii,  and  their  sums  are 
given  in  the  second  and  third  columns,  respectively,  the  physical  libration  being 
given  separately  in  the  fourth  and  fifth  columns.  The  Sun's  selenographic  colongi- 
tude  (90°— longitude)  and  latitude  and  the  position-angle  of  the  Moon's  axis,  C, 
in  the  sixth,  seventh,  and  eighth  columns,  respectively,  have  all  been  corrected 
for  the  effect  of  physical  libration. 

When  the  libration  in  longitude  is  positive,  the  mean  center  of  the  disk  is 
displaced  toward  the  east — that  is,  the  region  thus  exposed  to  view  is  on  the  west 
limb — and  when  the  libration  in  latitude  is  positive  the  mean  center  of  the  disk  is 
displaced  toward  the  south — that  is,  the  region  thus  exposed  to  view  is  on  the 
north  limb. 

The  altitude  of  the  Sun,  A,  at  any  given  time  above  the  horizon  of  any  point 
on  the  Moon  whose  selenographic  longitude  and  latitude,  A.  and  /9,  are  known,  may 
be  computed  from  the  following  formula,  the  Sun's  selenographic  longitude  and 
latitude  being  denoted  by  Iq  and  60,  respectively: 

sin  X-«sin6Q  sin/9+cos6o  cos /5  cos  (/©—A.) 

Pages  618-619  contain  the  data  with  reference  to  the  illuminated  disks  of 
Mercury  and  Venus.  The  angle  6  is  the  angle  which  the  arc  of  the  great  circle 
from  the  planet  to  the  Sun  makes  with  the  arc  from  the  planet  toward  the  west, 
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measured  in  the  direction  west,  north,  east,  south.  It  is  measured  from  o^  to  360^. 
We  may  also  regard  6  as  expressing  the  angle  which  the  line  of  cusps  makes  with 
the  meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and 
the  positive  direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line 
would  have  the  illuminated  portion  of  the  disk  on  his  right. 

Pages  620-623  contain  the  Ephemeris  for  Physical  Observations  of  Mars.  The 
quantities  here  given  have  been  corrected  for  aberration,  so  that  in  using  them 
they  should  be  interpolated  to  the  actual  time  of  observation. 

P  is  the  position-angle  of  the  axis  of  rotation  measured  eastward  from  the 
north  point  of  the  disk. 

i4  0  and  Aq  are  the  planetocentric  right  ascensions  of  the  Earth  and  Sun, 
respectively,  measured  in  the  plane  of  the  planet's  equator  from  its  vernal  equinox- 

D0  and  Dq  are  the  planetocentric  declinations  of  the  Earth  and  Sun,  respec- 
tively, referred  to  the  planet's  equator. 

Od*  is  the  planetocentric  longitude  of  the  Sun  measured  in  the  plane  of  the 
planet's  orbit  from  its  vernal  equinox. 

k  is  the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to    ! 
the  area  of  the  entire  apparent  disk  regarded  as  circular. 

i  is  the  angle  between  the  Sun  and  the  Earth  as  seen  from  the  planet. 

q  is  the  angular  value  of  the  greatest  defect  of  illumination  as  seen  from  the 
Earth. 

Q  is  the  position-angle  of  the  radius  of  the  disk  which  passes  through  the  point 
of  greatest  defect  of  illumination — that  is,  of  the  radius  perpendicular  to  the  line 
joining  the  cusps.     It  is  measured  eastward  from  the  north  point  of  the  disk. 

The  column  headed  Central  Meridian  contains  the  longitude  of  the  meridian 
which  bisects  the  disk,  measured  from  the  adopted  zero  meridian. 

The  columns  headed  Transit  of  Zero  Meridian  contain  the  Washington  Mean 
Time  of  every  transit  of  the  zero  meridian  across  the  actual  center  of  the  disk. 

Page  624  contains,  for  the  Satellites  of  Mars,  the  diagram  of  their  orbits  and 
the  times  of  their  elongations. 

Pages  625-628  contain  the  Ephemeris  for  Physical  Observations  of  Jupiter. 

The  columns  headed  Central  Meridian  contain  the  longitudes  of  the  meridian 
which  bisects  the  disk,  measured  from  the  adopted  zero  meridian  for  the  equatorial 
region  and  from  the  meridian  of  the  Great  Red  Spot,  respectively. 

The  column  headed  Correction  for  Phase  contains  the  corrections  to  be  applied 
to  the  longitudes  of  the  central  meridian  to  obtain  the  longitudes  of  the  meridian 
bisecting  the  illuminated  disk. 

The  column  headed  Transit  of  Zero  Meridian  contains  the  Washington  Mean 
Time  of  every  fifth  transit  of  the  zero  meridian  across  the  center  of  the  illuminated 
disk. 

The  column  headed  Transit  of  Great  Red  Spot  contains  the  Washington  Mean 
Time  of  every  fifth  transit  of  the  meridian  through  the  Great  Red  Spot  across  the 
center  of  the  illuminated  disk. 

The  remaining  quantities  used  on  pages  625-626  are  the  same  as  those  defined 
under  the  Ephemeris  for  the  Physical  Observations  of  Mars. 

Pages  629-655  contain,  concerning  the  Satellites  of  Jupiter,  the  times  of  con- 
junction of  Satellites  I-IV,  the  times  of  elongation  of  Satellite  V,  the  differences 
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in  right  ascension  and  declination  between  Jupiter  and  Satellites  VI  and  VII,  and 
the  phenomena  of  the  Satellites  I-IV  together  with  their  configurations. 

Page  656  contains  the  Magnitude  of  Saturn  and  the  Elements  of  the  Rings, 

Pages  657-663  contain,  concerning  the  Satellites  of  Saturn,  the  diagram  of  the 
orbits  of  the  seven  inner  satellites,  the  times  of  elongation  for  the  first  eight 
satellites,  the  differences  in  right  ascension  and  declination  between  Saturn  and 
Phoebe,  the  ninth  satellite,  and  tables  for  predicting  the  position-angles  and  dis- 
tances from  the  center  of  the  planet  of  the  first  eight  satellites. 

Page  664  contains  the  diagram  of  the  orbits  of  the  satellites  of  Uranus,  together 
with  the  times  of  their  elongations. 

Pages  665-666  contain  tables  for  predicting  the  position-angles  and  distances 
from  the  center  of  the  planet  of  the  satellites  of  Uranus  and  Neptune. 

Page  667  contains  the  diagram  of  the  orbit  of  the  satellite  of  Neptune,  together 
with  the  times  of  its  elongations. 

Pages  668-669  contain  the  Phenomena,  The  predicted  times  of  the  conjunc- 
tions, quadratures,  and  oppositions  of  the  planets  with  respect  to  the  Sun  are, 
respectively,  the  instants  when  the  longitude  of  each  planet  differs  from  that  of  the 
Sun  by  o®,  ±90°,  or  180°.  For  the  conjunction  of  the  planets  with  the  Moon  and 
with  each  other  the  predicted  times  are  the  instants  when  the  two  bodies  have  the 
same  right  ascension.  The  degrees  and  minutes  to  the  right  show  the  difference  of 
declination  at  the  moment  of  conjunction. 

Pages  670-679  contain  the  Positions  of  Observatories.  These  have  been  com- 
piled from  various  sources,  and  the  data  used  are  the  best  immediately  available. 
The  tabular  arrangement  is  self-explanator>'. 

Page  680  contains  two  examples  in  the  computation  of  lunar  distances,  which 
are  inserted  because  the  lunar  distance  tables  have  been  omitted  from  the  American 
Kphemeris  since  191 1. 

Pages  681-699  contain  a  series  of  tables  numbered  from  I  to  VI. 

Table  I — For  Finding  the  Latitude  by  an  Observed  Altitude  of  Polaris. 

Table  II — ^For  converting  Sidereal  into  Mean  Solar  Time. 

Table  III — For  converting  Mean  Solar  into  Sidereal  Time. 

Table  IV — For  finding  the  Azimuth  of  Polaris  at  All  Hour  Angles. 

Table  V — For  finding  the  Azimuth  of  Polaris  at  Elongation. 

Table  VI — For  Finding  the  Times  of  Upper  and  Lower  Culmination  of  Polaris. 

The  following-named  persons  were  engaged  in  the  preparation  of  the  American 
Ephemeris  and  Nautical  Almanac  for  the  year  1914: 

Assistants  and  Employees. — ^James  Robertson,  H.  G.  Hodgkins,  W.  M.  Ham- 
ilton, W.  T.  Carrigan,  Arthur  Snow,  Arthur  Newton,  Perez  Fisch,  H.  H.  Brogan, 
Miss  Isabel  Martin,  Clifford  S.  Lewis,  G.  F.  Crawley,  Mrs.  E.  B.  Davis,  Miss  Janet 
McWilliam,  Mrs.  H.  F.  M.  Hedrick,  Alfred  Doolittle,  Henry  B.  Evans,  Geo,  B. 
Merriman,  F.  E.  Ross,  H.  B.  Hedrick,  Wm.  Auhagen,  Thomas  E.  Tiott,  B.  J. 
Sigmund,  Louis  Lindsey. 
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Abbreviations xvi 

Aberration,  Constant  of ziv 

of  the  Sun 3x3 

Achemar  (Alpha  Eridani),  Apparent  Place 399 

Mean  Place 334 

Age  of  the  Moon Greenwich  Ephemeris  IV 

Alcyone  (Eta  Tauri),  Apparent  Place 3x9 

Mean  Place 335 

Aldebaran  (Alpha  Tauri),  Apparent  Place 335 

Mean  Place 336 

Algol  (Beta  Persei),  Apparent  Place 3x4 

Mean  Place 335 

Alioth  (Epsilon  Ursse  Majoris),  Apparent  Place 393 

Mean  Place 343 

Alkaid  (Eta  Ursse  Majoris),  Apparent  Place 397 

Mean  Place 343 

Alpha  Canis  Majoris  (Sirius),  Apparent  Place 345 

Mean  Place 338 

Orbit  Position ix 

Parallax ix 

Alpha  Canis  Minoris  (Procyon),  Apparent  Place 35a 

Mean  Place 338 

Orbit  Position Ix 

Parallax ix 

Alpha  Centauri,  Apparent  Place 403 

Mean  Place 343 

Orbit  Position ix 

Parallax ix 

Alpha  Ursse  Minoris  (Polaris),  Apparent  Place 35X 

Mean  Place 333,350 

Pblaris  Tables 681 

Alpheratz  (Alpha  Andromeds),  Apparent  Place 387 

Mean  Place 333 

Altair  (Alpha  Aquile),  Apparent  Place 449 

Mean  Place 347 

Anniversaries  and  Festivals vi 

Antares  (Alpha  Scorpii),  Apparent  Place 430 

Mean  Place 344 

Aphelia  of  Planets 668 

Apogee  of  Moon Greenwich  Ephemeris  XII 

Apparent  Place  of  a  Tauri,  Example  of  Reduction  to 7x1 

Places  of  800  Standard  Stars 387 

of  15  Northern  Circumpolar  Stars d5x 

of  xo  Southern  Circumpolar  Stars 487 

of  835  Stars,  Index  to 730 

Arcturus  (Alpha  Bofitis),  Apparent  Place 400 

Mean  Place 242 

Ariel,  First  Satellite  of  Uranus 664,665,666 
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Arrangement  and  Use  of  the  American  Ephemeris 701 

Aspects  of  the  Planets 668 

Astronomical  Constants lav 

Azimuth  of  Polaris  at  all  Hour  Angles,  Table  IV 69a 

at  Elongation,  Table  V 694 

Beginning  of  the  Seasons 668 

Bellatrix  (Gamma  Ononis),  Apparent  Place 333 

Mean  Place 236 

Besselian  Elements  of  Solar  Eclipses 562, 563 

Formulae  for  Star  Reductions 216 

Star  Numbers 218,230 

Example  of  Reduction  with 7x1 

Exclusive  of  short-period  Terms 230 

Betelgeux  (Alpha  Ononis),  Apparent  Place 338 

Mean  Place 237 

Brilliancy  of  the  Planets,  greatest  (see  Stellar  Magnitude  under  each  planet). 

Canopus  (Alpha  Argfts),  Apparent  Place 342 

Mean  Place 237 

Capella  (Alpha  Aurige),  Apparent  Place                           331 

Mean  Place 236 

Castor  (Alpha  Geminorum),  Apparent  Place 352 

Miean  Place 238 

Charts  of  Solar  Eclipses following  pages  562, 564 

Ouonological  Eras  and  Cycles xili 

Cixcumpolar  Stars,  Apparent  Places 251,487 

Mean  Places 250 

Clarke's  Spheroid xiv 

Conjunctions  of  Planets 668 

of  Satellites 630 

Cosistants,  Astconomical xiv 

Cuhntnations,  Moon 526 

of  Polaris,  Table  VI  for  finding  times  of 699 

Cygni  6x,  Apparent  Place 460 

Mean  Place 247 

Parallax ix 

Day,  Civil  and  Astronomical 702 

Length  of xiv 

of  Julian  Period xili 

Deimos,  Second  Satellite  of  Mars 624 

Delta  Cassiopeiae,  Apparent  Place 297 

Mean  Place 233 

Used  for  finding  time  of  culmination  of  Polaris  (Table  VI) 699 

Deneb  (Alpha  Cygni),  Apparent  Place 456 

Mean  Place 247 

Denebola  (Beta  Leonis),  Apparent  Place ^%^ 

Mean  Place 241 

Dione,  Fourth  Satellite  of  Saturn 657>659»66i,663 

Disk  of  Mercury 618 

of  Venus 619 

Distance,  Astronomical  Unit  of xiv 

of  the  Moon xiv 

of  the  Planets  (see  also  reference  under  each  planet) xv 

of  the  Sim Greenwich  Ephemeris    III,  xiv 

Dominical  Letter xiii 

Earth,  Dimensions  of xiv 

Elements  of  Orbit  of xv 

Earth's  Radius  Vector,  Logarithm  of Greenwich  Ephemeris  III 

Easter,  date  of vi 
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Bcceutricities  of  the  Orbits  of  the  Karth  and  Planets xv 

Eclipses,  Solar  and  Lunar,  Elements  and  Circumstances  of 560 

Solar,  Besselian  Elements  of 562, 563 

Charts  of following  pages  563, 564 

Correction  to  Elements  of x 

Example  of  the  Computation  of       .        . 719 

Ecliptic,  Obliquity  of 3x4 

Election  Day,  Date  of vi 

Elements  of  Planetary  Orbits xv 

Elongations  of  Planets 668 

of  Satellites 634,630,658,664,667 

Elongation,  Azimuth  of  Polaris  at,  Table  V 694 

Enceladus,  Second  Satellite  of  Saturn 657, 658, 661, 663 

Epact xiii 

Ephemeris  for  the  Meridian  of  Greenwich  (Part  I) 1-314 

of  Washington  (Part  II) 315-558 

Equation  of  Time  for  Greenwich  Apparent  Noon      .                      Greenwich  Ephemeris  I 

for  Greenwich  Mean  Noon    ....     Greenwich  Ephemeris  II 

for  Washington  Mean  Noon 5x8 

Equator,  Moon's 2x3 

Equinoxes,  Date  of 668 

Errata iv 

Errors,  Mean,  for  1930  (Newcomb's  Star  Catalogue) 5x1 

Example  of  the  Computation  of  Lunar  Distances 680 

of  Occultations 735 

of  Solar  Eclipses 7x9 

Reduction  of  Stars  to  Apparent  Place 71  x 

of  the  Sun 704 

Festivals,  etc vi 

Fomalhaut  (Alpha  Piscis  Australis),  Apparent  Place 476 

Mean  Place 349 

Geocentric  Ephemerides  of  the  Planets X46 

Latitude  of  Observatories,  Reduction  to 670 

Golden  Number xiii 

Gravity,  Acceleration  due  to xiv 

Gaussian  Constant  of xiv 

Greenwich  Ephemeris  (Part  I) 1-3 14 

Heliocentric  Coordinates  of  the  Planets 178 

Hyperion,  Seventh  Satellite  of  Saturn 657, 660, 662, 663 

lapetus,  Eighth  Satellite  of  Saturn 657, 660, 663, 663 

Independent  Star-Numbers 333, 330 

Example  of  Reduction  with '  71  x 

Exclusive  of  short-period  Terms 330 

Formulae  for 3x6 

Irradiation xi 

Julian  Period xiii 

Jupiter,  Distance  from  Earth,  logarithm  of        .                 X94 

Elements  of  Orbit  of xv 

Ephemeris  for  Physical  Observations  of 635 

Elements  used xii 

Greenwich  Transit  of 164 

Heliocentric  Longitude  and  Latitude  of 194 

Horizontal  Parallax  of 164,  551 

Occultation  of 583,  586,  589,  591,  594,  596, 599, 603, 605 

Radius  Vector  (Distance  from  Sun),  logarithm  of 194 

Reduction  to  Orbit 194 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon       ....  X64 

at  Washington  Transit 551 
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Jupiter,  Satellites,  Synodic  Periods  of 620 

I,  II,  III,  and  IV,  Phenomena  and  Configurations  of        .        .         .  654 

Times  of  Superior  Conjunction  of         .        .         .  630 

Satellite  V,  Greatest  Elongation  of 650 

Satellites  VI  and  VII,  Differential  Coordinates  of 633 

Semidiameter,  Adopted  Constant  of xr 

Apparent 164*551 

Sidereal  Time  of,  Passing  Meridian 551 

Stellar  Magnitude  of 55X1625 

Washington  Transit  of 551 

Latitude,  for  finding,  by  an  Observed  Altitude  of  Polaris,  Tables  I,  la  .  6S1 

Formula  for  Reduction  to  Geocentric xxv 

Heliocentric,  of  the  Planets 17^ 

of  the  Moon 208 

Corrections  to z 

of  the  Sun .        .      Greenwich  Bphemeris  III 

Length  of  the  Day xiy 

of  the  Month xiv 

of  the  Seconds  Pendulum                                       xiv 

of  the  Year xiv 

Libration  of  the  Moon 213 

Light,  Velocity  of xiv 

Longitude,  Heliocentric,  of  the  Planets 178 

Mean,  of  the  Moon aia 

Nutation  in 214 

of  the  Sun Greenwich  Epheineris  III 

of  the  Moon,  Corrections  to x 

Short  Period  Terms  of  Nutation  in 231 

True,  of  the  Moon 208 

Lunar  Distances,  Examples  in 680 

Magnitudes,  Stellar,  of  Jupiter SSh^S 

of  Mars 550,620 

ofMerctuy 618 

of  Neptune 557 

of  Saturn 553.65^ 

of  Uranus 555 

of  Venus 619 

Maps  of  Solar  Eclipses following  pages  562, 564 

Markab  (Alpha  Pegasi),  Apparent  Place 477 

Mean  Place 249 

Mars,  Distance  from  Earth,  logarithm  of 190 

Elements  of  Orbit  of xv 

Ephemeris  for  Physical  Observations  of 620 

Elements  used xii 

Greenwich  Transit  of 158 

Heliocentric  Longitude  and  Latitude  of 190 

Horizontal  Parallax  of      .        .       , 1^  550 

Occultation  of 571,  573, 584, 587 

Radius  Vector  (Distance  from  Sun),  logarithm  of 190 

Reduction  to  Orbit 190 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon 158 

at  Washington  Transit 550 

Satellites,  Apparent  Apsides 624 

Diagram  of  Apparent  Orbits  of 624 

Greatest  Elongations  of 624 

Sidereal  Periods  of 624 

Semidiameter,  Adopted  Constant  of xv 
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Mars,  Semidiameter,  Apparent 158, 550 

Sidereal  Time  of,  Passing  Meridian 550 

Stellar  Magnitude  of *        .        .        .        .  550, 620 

Washington  Ttansit  of >.        .        .        .        .  550 

Mass  of  Planets *        .                .  xv 

Mean  Errors  for  1920,  of  825  Standard  Stars  (Newcomb's  Star  Catalogue)  •       .                .  51Z 

Mean  Places  of  825  Standard  Stars !  .     .        .        .  233 

of  15  Northern  Circumpolars *  . '    •        •        •  950 

.    of  10  Southern  Circumpolars         •        ••       «        .        •  250 

of  Stars  Occulted  by  the  Moon *        .  566 

Mean  Solar  into  Sidereal  Time,  Table  III         .        »       .  <     ^  •     .        «      «.        .        .  689 

Mercury,  Apparent  Disk  of        .....        ; 6z8 

Distance  from  Earth,  logarithm  of    ..                *     ■  »                ..    '    .        •        •  178 

Elements  of  Orbit  of .<•        .        .  xv 

Greenwich  Transit  of          .        .        •        •        •        .'   >   .;       .1 146 

Heliocentric  Longitude  and  Latitude  of  . .                .     .. ».      •;        i        .        .  178 

Horizontal  Parallax  of ....■».        .  146,542 

Radius  Vector  (Distance  from  Svm),  logarithm  of      ......     ;        •        .  178 

Reduction  to  Orbit .        .  178 

Right  Ascension  and  Declination  at  Greenwidi  Mean  Nokm,  „«     :  «        .        .  146 

atWashingtcn  Thmsit . ;      i-..   •.               .  542 

Semidiameter,  Adopted  Constant  of .        »        .        .        .  xv 

Apparent 1        .        .   .  '  .        .        ,  146,542 

Sidereal  Time  of,  Passing  Meridian   .        .  '     .      - .        ,        .  542 

Stellar  Magnitude  of .        ;       .4      • .        .        ,  618 

Transit  over  Sun's  Disk 565 

Washington  Transit  of         .      -  «  i  >  i.*     .1        .        •  542 

Meridian  Passage  of  Jupiter 4     '  i      ..1;      .        .        .  164,551 

of  Mars .•  :    .        .        .  158,550 

of  Mercury              .        .        .        .                .        .     ■  .  i  '    .                 .  146, 542 

of  Moon •     Greenwich  Ephemeris  IV 

of  Neptune     .        .        .        .        ;        .        .        *       ^ i77>557 

of  Saturn •.  170, 553 

.    of  Stm >  Gree]i<^ich  Ephemeris  1, 518 

of  Uranus 176, 555 

of  Venus •     ;        .        .        .  152, 546 

Mimas,  First  Satellite  of  Saturn         .  .        .        .        .  >     I  .       657, 658, 661, 663 

Miia  (Omicron  Ceti),  Apparent  Place 306 

Mean  Place 234 

Mizar  (Zeta  Ursae  Majoris),  Apparent  Place       .        .        .        .        .       '.        .        .        .  394 

Mean  Place 242 

Used  for  finding  time  of  Culmination  of  Polaris  (Table  VI)  * 699 

Month,  Length  of »        .    '<  .        .        .  xiv 

Moon,  Age  of,  at  Greenwich  Mean  Noon Greenwich  Ephemeris  IV 

Apogee  and  Perigee Greenwich  Ephemeris  XII 

Bright  Limbs .        .        .  526 

Corrections  to  the  Long.,  Lat.,  and  Hor.  Parallax  of  the        .....        .  x 

Culminations,  upper  and  lower.  Meridian  of  Washington 526 

Distance  from  Earth,  Mean ^        .      .  •        .        .  xiv 

Eclipses  during  the  Year,  Elements  and  Circumstances  of    .        •        •        •        •  560^668 

Ephemeris  for  Ph3rsical  Observations  of         .        ....        .        .     •  •        .        .  610 

Formulae  used      ..•.,...  xi 

hourly .      Greenwich  Ephemeris  V-XII 

Equator,  Pbsition  of 21a 

Libration,  Formulae  for  computing         .        .        .      ' .        ...        .        .  xii 

Quiemtities  used  in  computing        . 2x3 

Longitude  and  Latitude  of .        .  2^ 

Formulae  for         .        .        .        .        .    '    .        •        ,  vii 

84368**— 1914 ^47  [EpB  14I 
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Moon,  Longitude,  Mean 212 

True 208 

Motion  of,  in  Mean  Longitude 212 

Node,  Mean  Longitude  of 212 

Parallax  for  Greenwicli  Noon Greenwich  Ephemefia  IV 

for  Washington,  upper  and  lower  Tranatt 536 

Mean  Equatorial  Horizontal ziv 

Perigee  and  Apogee Greenwich  Ephemeris  XII 

Perigee,  Mean  Longitude  of 212 

Phases  of Greenwich  Ephemeris  XII 

Right  Ascension  and  Declination  for  each  Hour    .             Greenwich  Ephemeris  V-XII 

for  Washington  upper  and  lower  Transit          .  526 

Semidiameter,  Adopted  Constant  of zi,xT 

Apparent Greenwich  ^khemeris  IV,  526 

Sidereal  Time  of,  Passing  Meridian 536 

Transit,  upper,  at  Greenwich Greenwich  Ephemeris  IV 

upper  and  lower,  at  Washington 536 

Nepttme,  Distance  from  Earth,  logarithm  of 199 

Elements  of  Orbit  of zv 

Greenwich  Transit  ol 177 

Heliocentric  Longitude  and  I^itnde  of 199 

Horizontal  Parallax  of 177, 557 

Radius  Vector  (Distance  from  Sun),  logarithm  of 199 

Reduction  to  Obit 199 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon    ....  177 

at  Washington  Transit         ....  557 

Satellite,  Apparent  Apsides  of 667 

Diagram  of  Apparent  Orbit  of 667 

Sidereal  Period  of 667 

Tables  for  Determining  Position  Angle  and  Distance  of   .        .        .  666 

Times  of  Elongation  of 667 

Semidiameter,  Adopted  Constant  of xt 

Apparent i77,557 

Sidereal  Time  of,  Passing  Meridian 557 

Stellar  Magnitude  of 557 

Washington  Transit  of 557 

Node,  Mean  Longitude  of  the  Moon's 213 

Nutation,  Constant  of xiv 

Formulefor viii 

Terms  of  Short  Period  in  the 331 

in  Longitude,  Right  Ascension  and  Obliquity 314 

Oberon,  Fourth  Satellite  of  Uranus 664,665,666 

Obliquity  of  the  Ecliptic,  Apparent 214 

Mean ^ xiv,3Z4 

Nutation  in 314 

Short  Period  Terms  of  Nutation  in          .....  331 

Observatories,  Positions  of,  etc 670 

Occultations,  Elements  for  Prediction  of 570 

Example  of  Computation  of 735 

Mean  Places  of  Stars 566 

of  Planets        .        .       571,  5731  S^h  584,  586,  587,  589,  591,  594,  596,  599, 602, 604, 605 

Viable  at  Washington 606 

Opposition  of  Planets 668 

Orbits  of  the  Planets,  Elements  of xv 

Orbit  Positions  of  Sirius,  Procyon,  and  or*  Centaiui ix 

Parallax,  Annual  of  Sirius,  Procyon,  afl  Centatui,  and  61  Cygni ix 

Corrections  to,  of  the  Moon x 
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Parallax,  Horizontal,  of  Jupiter .        .                        .  164, 551 

of  Mars 1581 5So 

of  Mercury 146,542 

of  Moon Greenwich  Ephemeris  IV,  xiv,  526 

of  Neptune i77>  557 

of  Saturn i7o»553 

of  Sun 213 

of  Uranus 17^1555 

of  Venus 15a,  546 

Solar,  Constant  of vii,  xiv 

Pendulum,  Length  of  Seconds xiv 

Perigee  of  the  Moon Greenwich  Ephemeris  XII 

Longitude  of  Moon's 319 

Perihelia  of  Planets xv,  668 

Phases  of  Eclipses  of  Jupiter's  Satellites  .        .        . 635 

of  the  Moon Greenwich  Ephemeris  XII 

Phenomena,  Eclipses,  Occultations,  Satellites,  etc..  Part  III 559 

of  Jupiter's  Satellites 634 

Planetary  Configurations 668 

Phobos,  First  Satellite  of  Mars 634 

Phoebe,  Ninth  Satellite  of  Saturn 657, 660 

Physical  Observations  of  Jupiter,  Ephemeris  for 625 

of  Mars,  Ephemeris  for ^        .        .        .  620 

of  the  Moon,  Ephemeris  for 610 

of  the  Sun,  Ephemeris  for 609 

Planetary  Configurations 668 

Orbits,  Elements  of  ...... xv 

Planets,  Aspects  of 668 

at  Greatest  Brilliancy  (see  Stellar  Magnitade  under  each  planet). 

at  Stationary  Points 668 

in  Ascending  and  Descending  Node 668 

in  Conjunction 668 

in  Elongation 668 

in  Opposition 668 

in  Perihelion  and  Aphelion 668 

in  Quadrature 668 

Occultations  of     .  571, 573, 583, 584, 586, 587, 58^  591, 594, 59^,  599»  ^oa»  604, 605 

Semidiameters  of xv 

Signs  of xvi 

Polaris  (Alpha  Ursse  Minoris),  Apparent  Place 951 

Azimuth  of,  at  All  Hour  Angles,  Table  IV 693 

Azimuth  of,  at  Elongation,  Table  V 694 

for  Finding  the  Times  of  Upper  and  Lower  Culminations  fiom  observations  in 
connection  with  Zeta  Ursse  Majoris  (Mizar),  S.  P.  and  Delta  Cassiopei«,  8.  P., 

Table  VI 699 

Mean  Place 233, 250 

Tables  for  Determining  Latitude  by  Observations  of  Polaris  .        .        .681,693 

Pole  Star  (see  Polaris). 

Pollux  (Beta  Geminorum),  Apparent  Place 353 

Mean  Place 338 

Precession,  General xiv 

in  Longitude,  in  Solar  Day,  in  Sideieal  Day 914 

PPDcyon  (Alpha  Canis  Minoris),  Apparent  Place 353 

Mean  Place 238 

Orbit  Position ix 

Parallax ix 

Qoadrature  of  Planets 668 
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Radius  Vector  (^  the  Earth,  logarithm  of Greenwich  Ephemeris  III 

of  the  Planets,  logarithm  of 17S 

Reduction  of  Sidereal  to  Solar  Time,  and  vice  versa,  Tables  II,  III 686 

of  Stars  to  Apparent  Place,  Formulae  for ai6 

Example  of 711 

Regulus  (Alpha  Leonis),  Apparent  Place 370 

Mean  Place 340 

Rhea,  Fifth  Satellite  of  Saturn 657,660,661,663 

Rigel  (Beta  Ononis),  Apparent  Place si^ 

Mean  Place ^ 236 

Rings  of  Saturn 656 

Roman  Indiction                        xiii 

Satellites  of  Jupiter 629 

of  Mars        . 624 

of  Neptune                          667 

of  Saturn    « 657 

of  Uranus    ...» 664 

Saturn,  Distance  from  Earth,  logarithm  of 196 

Elements  of  Orbit  of xv 

Greenwich  Transit  of 170 

Heliocentric  Longitude  and  Latitude  of 196 

Horizontal  Parallax  of 170, 553 

Radius  Vector  (Distance  from  Sun),  logarithm  of 196 

Reduction  to  Orbit 196 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon  170 

«t  Washington  Transit 533 

Rings,  Elements  for  Determining  Geocentric  Position  of 656 

Satellites,  Diagram  of  Apparent  Orbits  of 657 

Differential  Coocdiiiates  of  Satellite  IX 660 

Greatest  Elongations  of 658 

Names  of 657 

Synodic  Periods  of 657 

Tables  for  Determining  Position  Angle  and  Distance          ...  663 

Tables  of  Fractions  of  the  Periods  of  Revolution        ....  661 

Semidiameter,  Adopted  Constant  of xr 

Apparent 170*  553 

Sidereal  Time  of,  Passing  Meridian 553 

Stellar  Magnitude  of 553, 656 

Washington  Transit  of $53 

Schedir  (Alpha  Cassiopeise),  Apparent  Place 291 

Mean  Place 233 

Seasons,  Beginning  of 668 

Semidiameter  of  Jupiter    ; 164, 551 

of  Mais 158, 550 

of  Mercury 146, 542 

of  Moon Greenwich  Ephemeris  IV,  xv,  526 

of  Neptune i77»557 

of  Saturn i7o>553 

of  Sun Greenwich  Ephemeris  1, 518 

of  Uranus 176,55s 

of  Venus 152,546 

Semidiameters  of  the  Stm  and  Moon,  Adopted  Constants  of xi,  xv 

of  the  Planets,  Adopted  Constants  of xv 

Short  Period  Terms  of  Nutation 231 

in  Star  Numbers 316 

Sidereal  into  Mean  Solar  Time,  Table  II 686 

Noon,  Greenwich  Mean  Time  of          ....     Greenwich  Ephemeris  III 
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Sidereal  Time  of  Washlngtxm  Mean  Noon 518 

or  Right  Ascension  of  Mean  Sun        .        .        .     Greenwich  Ephemeris  II 

Signs  of  the  Zodiac xvl 

Sirins  (Alpha  Canis  Majoris),  Apparent  Place 345 

Mean  Place 238 

Orbit  Position ix 

Parallax Ix 

Solar  Cycle xiii 

Ephemeris .  518 

into  Sidereal  Time,  Table  III 689 

Solstices 668 

Spheroid,  Clarke's xiv 

Spica  (Alpha  Virginis),  Apparent  Place 394 

Mean  Place 343 

Stars,  Apparent  Places  of  800  Standard 387 

of  15  Northern  Circumpolar 351 

of  10  Southern  Circumpolar 487 

Elements  of  Occultations 570 

Example  of  Reduction  to  Apparent  Position 711 

Formulae  for  Reduction  to  Apparent  Position ix,  3i6 

Index  to  the  Apparent  Places 730 

Mean  Errors  for  1930  of  835  Standard 511 

Mean  Places  for  Beginning  of  the  Year,  of  825  Standard 333 

of  35  Circiunpolar 350 

of  Stars  Occulted  by  the  Moon        .        .  566 

Occultations  Visible  at  Washington 606 

Star  Numbers,  Besselian  and  Independent,  omitting  short-period  terms         .        .        .  330 

Besselian,  including  short-period  terms 318 

Pormule  used  in  Computing             viii,3i6 

Independent,  including  short-period  terms 333 

Sun,  Aberration  of 3x3 

Constant  of xiv 

Coordinates,  rectangular 300 

Formulae  for vii 

Distance  from  Earth,  Mean xiv 

Distance  from  Earth  at  Gr.  Mean  Noon,  logarithm  of            Greenwich  Ephemeris  III 

Eclipses  of,  Charts following  pages  563, 564 

Elements  and  Circumstances  of 560, 668 

Example  of 719 

Ephemeris  for  Physical  Observations  of 609 

Formuleeused xi 

Examples  in  the  Reduction  of 704 

Longitude  and  Latitude,  Greenwich  Mean  Noon     .        .      Greenwich  Ephemeris  III 

Mean,  R.  A.  of,  at  Greenwich  Noon          ....      Greenwich  Ephemeris  II 

Parallax,  Constant  of vii,  xiv 

Horizontal 313 

R.  A.  and  Decl.  at  Greenwich  Apparent  Noon                       Greenwich  Ephemeris  I 

at  Greenwich  Mean  Noon                              Greenwich  Ephemeris  H 

at  Washington  Mean  and  Apparent  Noon 518 

Semidiameter,  Adopted  Constant  of xi,  xv 

Apparent Greenwich  Ephemeris  1, 518 

Sidereal  Time  of.  Passing  Meridian  .        .     Greenwich  Ephemeris  1, 518 

Symbols  and  Abbreviations xvi 

Synodic  Month,  Length  of xiv 

Periods  of  the  Planets xv 

Satellites                                639,657 

Terms  of  Short  Period  in  the  Nutation 231 

Tethys,  Third  Satellite  of  Saturn 657, 659, 661, 663 

Thanksgiving  Day,  Date  of vi 

Time,  Equation  of,  at  Greenwich  Apparent  Noon                          Greenwich  Ephemeris  I 
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Time,  Equation  of,  at  Greenwich  Mean  Noon  ....     Greenwich  Ephemeris  II 

at  Washington  Noon 518 

Mean,  of  Greenwich  Sidereal  Noon         ....      Greenwich  Ephemeris  III 

Sidereal,  of  Greenwich  Mean  Noon         ....     Greenwich  Ephemeris  II 

of  Washington  Mean  Noon 518 

Tables  for  Conversion  of  Sidereal  to  Solar  and  vice  versa,  Tables  II  and  III          .  686 

Titan,  Sixth  Satellite  of  Saturn 657,660^661,663 

Titania,  Third  Satellite  of  Uranus 664,665,666 

TransitofMerctuy  over  Sun's  Disk 565 

of  the  Moon Greenwich  Ephemeris  IV,  526 

of  the  Planets Washington  Ephemeris  543 

Tropical  Year,  Length  of xiv 

Umbriel,  Second  Satellite  oi  Uranus 664, 665, 666 

Unit  of  Distance,  Astronomical xiv 

Uranus,  Distance  from  Earth,  logarithm  of 198 

Elements  of  Orbit  of • xv 

Greenwich  Transit  of 176 

Heliocentric  Longitude  and  Latitude  of 198 

Horizontal  Parallax  of 176, 555 

Occultation  of 604 

Radius  Vector  (Distance  from  Stm),  logarithm  oi 198 

Reduction  to  Orbit 198 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon       ....  176 

at  Washington  Transit 555 

Satellites,  Apparent  Apsides  of 664 

Diagram  of  Apparent  Orbits  of 664 

Greatest  Elongations  of 664 

Sidereal  Periods  of 664 

Tables  for  Determining  Position  Angle  and  Distance  of    .        .        .  666 

Tables  of  Fractions  of  the  Periods  of  Revolution        ....  665 

Semidiameter,  Adopted  Constant  of xv 

Apparent 176, 555 

Sidereal  Time  of,  passing  Meridian 555 

Stellar  Magnitude  of 555 

Washington  Transit  of 555 

Vega  (Alpha  Lyrse),  Apparent  Place 438 

Mean  Place 246 

Venus,  Apparent  Disk  of 619 

Distance  from  Earth,  logarithm  of 186 

Elements  of  Orbit  of xv 

Greenwich  Transit  of 153 

Heliocentric  Longitude  and  Latitude  of x86 

Horizontal  Parallax  of 152,546 

Occultation  of 5^79  599 

Radius  Vector  (Distance  from  Stm),  logarithm  of z86 

Reduction  to  CXrbit 186 

Right  Ascension  and  Declination  Greenwich  Mean  Noon 15a 

at  Washington  Transit 546 

Semidiameter,  Adopted  Constant  of xv 

Apparent 152.546 

Sidereal  Time  of,  passing  Meridian 546 

Stellar  Magnitude  of 619 

Washington  Transit  of 546 

Washington  Ephemeris  (Part  II) 2x5-558 

Year,  Length  of xiv 

Zeta  Ursse  Majoris  (Mizar),  Apparent  Place 394 

Mean  Place 242 

Used  for  finding  time  of  Culmination  of  Polaris 699 

Zodiac,  Signs  of xvi 
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